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Abstract: Blood of camelids contains both conventional
heterotetrameric antibodies and unique functional heavy-chain
antibodies. Single-domain antigen-binding fragments of these heavy-
chain antibodies, known as VHH or mini-antibodies (nanobodies)
began to be used in basic research. In this review attention is paid to
obtaining nanobodies specific for human interferon-$ in order to obtain
a preparation with high biological activity for application in mass
production.
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Useful properties of interferon such as antiviral, antitumor
activity, as well as participation in the regulation of immune
processes are the basis for the widespread use of interferons as
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therapeutic drugs. Currently, recombinant interferon-f is used to
treat a number of diseases, including multiple sclerosis. Creation
of a producing strain of human interferon-p allowed to receive a
biologically active protein in sufficient quantities for use in
medical practice. However, currently known methods of
producing recombinant interferon-f are laborious, expensive and
described for analytical quantities of protein [1]. All these
methods use standard protein schemes which comprise dissolving
in the buffer containing chaotropic agents or ionic detergents in
rather high concentrations, which seriously complicate the protein
purification at subsequent stages. One of the most effective ways
of purifying IFN-p is realized by affinity chromatography using
monoclonal antibodies specific to interferon. However,
monoclonal antibodies are not stable enough and have a small
storage time, it makes the product more expensive. Moreover, the
use of this method of treatment is limited by the fact that ethylene
glycol used for washing the column from unrelated substances is
highly toxic to the body [2].

In 1990 the antibodies different from previously known
classical antibodies were found in the blood of representatives of
the family of camelids (Camelus dromedarius, Camelus
bactrianus, Lama glamaand, Lama guanicoe) and some
cartilaginous fish (Ginglymostoma cirratum, Hydrolagus colliei).
They are unique as they are devoid of light chains and do not
have the first constant domain (CH1). Single-domain antigen-
binding fragments, known as VHH or mini-antibodies
(nanobodies) began to be used in basic research [3].

One of the methods of obtaining them is the selection of the
variable domains from combinatorial libraries of phage mini-
antibodies (phage display). Each bacteriophage in a library
exhibits only one antibody of unique specificity (phage antibody)
on its surface [4]. During the affinity selection procedure one can
greatly enrich the initial library with bacteriophages carrying
nanobodies of desired specificity on their surface, and then one
can select mini-antibodies with the desired properties from the



enriched population. Nanobodies are widely used for diagnosis of
various diseases. With smaller dimensions than those of classical
antibodies it is easier for nanobodies to penetrate the tissue,
overcome the blood-brain barrier to cause less nonspecific
immune response. Multifunctional nanobodies, means of targeted
drug delivery to the body of the patient, are designed on the basis
of nanobodies [6].

Thanks to such properties as high affinity, stability, ease of
use in large quantities and long-term storage, nanobodies began
to be used in basic research, diagnostics, therapy, medicine and
biotechnology. The use of nanobodies for purification of
recombinant human interferon-p by affinity chromatography is
the subject of research, since the use of a highly selective
interaction of nanobodies with an antigen allows to achieve a
very high degree of purification of the desired substance in a
single step [7].

The aim of this work was to obtain single-
domain nanobodies most effectively binding to human interferon-
B for their further use in affinity chromatography.

To accomplish this goal it was necessary to obtain
recombinant phaghes exposing single domain antibodies on their
surface, then to receive producing bacterium E. coli expressing
single-domain antibodies specific for IFN-B, and to determine
conditions for their production, isolation and purification.

The blood sampling was produced from immunized
alpacas. After a series of procedures the library of phagemid
vectors (phagemids) carrying genes of single-domain nanobodies
was generated. Then they were worked out in the form of
bacteriophages  displaying  molecules of  single-domain
nanobodies on their surface. For producing bacterial E. coli, E.
coli cells were infected with selected clones of bacteriophages.
Afterwards the selection of cell components and purification of
nanobodies from the periplasmic fraction of E. coli cells were
carried out. The ability of nanobodies to specifically bind to IFN-
B was confirmed by ELISA and Western blotting.



Thus nanobodies having high specificity to human IFN f
were obtained. The conditions of their expression and purification
were also worked out. From the data obtained it can be assumed
that single domain antibodies have the requisite properties for
their use in affinity chromatography as ligands, with it being the
next step in the study. Further modification of nanobodies for a
more effective binding, for example, the trimerization of
nanobodies, will allow to receive a preparation of nanobodies
with higher biological activity for its use in affinity
chromatography for mass production of human IFN-B. This will
reduce the deficit of the therapeutic drug and its high price.
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Annotanus. OnHOM 13 Hanboee Cepbe3HbBIX TPOOIEM IS
Pecnyonuku banrnanem (PB) siBnstrorest ctuxuiiHbie OeICTBHS, C
KOTOPBIMHU CTpaHa CTaJIKUBaeTCs exeronHo. [Ipuunnamu HaBoIHEHUI],
LUKIOHOB, TOPHA/I0, IPUIUBHBIX BOJH U T.II. SIBJISIIOTCS, IIPEKE BCETO,
reorpauueckue ocobeHHoCTH pacmonoxenus Pb: Gonbiras gacte
TEPPUTOPHUH CTPAHBI - 3TO HU3MEHHOCTH Ha aJTIOBUAIBHBIX PABHUHAX C
BbIcOTaMU MeHee 10 M BbIlIe yPOBHS MOPS B TIpe/ieNax oOIIei 1eTbThl
KpymHBIX pek ['anra, BpaxmamyTpel 1 Merxust ([)xamyHa), KoTopast
MIPAKTUYECKH €XKETOHO 3aTaruinBaercs [ 1]; oTHOCUTETHHO
BO3BBIIIICHHAS TEPPUTOPHS - UATTATOHICKHUE XOIMBI (BBICOYANIIIAs
TOYKa CTpaHbI - T. Mogok-Myain, 1003 M) - 3aHUMaeT MeHee OHOM
JIECSATOM YacT IUIOLIAAU CTPaHbl; BI0JIb BOCTOYHON U CEBEPHOU
rpaHullbl ¢ MHauen nexaTt HEBBICOKME X0JIMbl Maaxmyp, BbIcOTa
KOTOPBIX He npeBbiaet 30 M; Ha I0ro-3amnajie CTpaHbl HaXOAATCS
oOmmupHbIe MaHTpoBEIe Oonota CyHap0aH, a 0T CTpaHbl OMBIBAETCS
benransckum 3ammBoM MHAMICKOrO OKeaHa.

Haubonee ys3BUMBIMU CIIOSIMU HaceJICHHS, HA KOTOPBIX TsDKEIee
BCET'0 CKa3bIBAIOTCS TOCIECTBHS CTUXUUHBIX OCJICTBHIMA, SBIISIOTCS
YKEHTITIHBI, TIOKUJIBIC JTFOIN U IeTH [2].

Hame uccnemoranue npooamiocsk ¢ 2012 mo 2015 rr., B
TEUCHHE KOTOPHIX MbI M3YYalld IMHAMUKY CTUXUHHBIX OEJCTBHIA 32
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nepuon ¢ 2000 mo 2014 rT. 1 BBIABISIN IPUYMHBI BOSHUKHOBEHUS U
pacnpocTpaHeHHs KHIICUYHBIX HH(EKIM cpenu Hacenenus Phb.
Jlst aranm3a MBI UCTIONTE30BAJIN CBEACHUS, IIPEI0CTaBIICHHEIC
AsapuiiHoi 6a30it nqanHbIX 0 6enctBusx (EM-DAT), MexnyHapoqHbiM
0aHKOM JaHHBIX 10 OeacTBUAM www.emdat.be KaTomuueckoro
yauBepcutera Louvain (bproccens-benbrus) n BcemupapiM 6aHKOM
nanaeix MBPP MAP.

KaioueBsble ciioBa: Pecrrydnuka banrnaaer, cTuxuitHpie OeICTBUS,
1oJ1, reorpauueckuii 00bEKT, HaceICHUE, HABOTHEHUS
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Abstract. Natural disaster is a common fact in Bangladesh. More or less
every year Bangladesh faces different kinds of natural disasters like flood,
cyclones, tornadoes, tidal surges, droughts and huge level of river erosion
etc. Most of the country is occupied by alluvial lowland plains with
elevations less than 10 m above the sea level within the overall delta of the
Ganges, the Brahmaputra and the Meghna (Jamuna), which is flooded
almost every year. [1] A relatively elevated area is the Chittagong hills (the
highest point of the country is the Modoc-Mual Mountain, 1003 m), which
is less than one tenth of the land area. The eastern and northern borders
with India are low hills of Madhpur which height does not exceed 30
meters. In the south-west of the country, vast mangrove swamps of the
Sundarbans are situated. Due to this climate system, Bangladesh is the
worst victimized country of natural disasters which causes loss of lives and
properties. [2] Disaster impacts men and woman differently. It magnifies
the socially construct inequalities between men and women where women



are always the worst victims for their gender differentiated roles and lack
of access and control over resources. The study tried to explore the natural
disaster situation during the period of 2000-2014 and the more adverse
effect of natural disasters on women than on men. It also focuses on
children, elders, disabled and women who are more vulnerable to climate
change induced disasters. We used the Emergency Disasters Data Base
(EM-DAT), Universite Catholique de Louvain, Brussels-Belgium for
observation of the natural disaster conditions and The World Bank, IBRD-
IDA data for population structure.

Key words: People’s Republic of Bangladesh, natural disasters,
gender, geographical feature, population, flood

Beenenue

CruxuiiHple O€ICTBUS HAHOCIT 3HAYUTEIbHBIN yIIepo
UHPPACTPYKTYpaM CTpaH, BBI3BIBAIOT BHYTPEHHIO MUTPAIHIO
HAaCceJIeHUs M CTAHOBATCA MNPUYMHAMU OOJBIIOTO KOJUYECTBA
cmepreit. C 1990 no 1998 rr. 97% Bcex cMepTENbHBIX UCXO/0B,
CBSI3aHHBIX €O CTUXMHHBIMU OeactBusMu (90% B pe3ynbraTe
HaBOJHEHMH, 3acyXx W  IITOPMOB), MNPUXOJWIUCH  Ha
pa3BuBawImmecs cTpansl [3, 4], B KOTOPBIX aHTPOIIOTCHHAs
Jerpagalnys OKpYXKarolled cpeabl NPUBOAUT K Oojiee SIBHBIM U
JOJNTOCPOYHBIM ~ M3MEHEHHMSIM  KJIMMaTta U 3KCTPEeMallbHbIM
NOTOJHBIM  YCJIOBUSAM. I3MeHeHus knumara npHUBOIAT K
CHI)KEHHIO CEJIbCKOXO3SIICTBEHHOIO IMPOU3BOJICTBA BO MHOTHX
TPOIMUYECKUX M CYOTPOIMYECKUX paiiOHaX, HacelIeHHEe KOTOPBIX
YK€ CTAJIKMBAETCS C HEXBAaTKOW IPOJOBOJIBCTBUS W YHUCTOU
OUTbEBOM  BOJBI, 4YTO  Bie4eT 3a co0oil  mmpokoe
pacnpocTpaHeHue MH(EKIMOHHBIX KHILIEYHbIX 3a0ojeBaHuil [,
6]. B cBs3u ¢ rnoOaibHBIMH HM3MEHEHUSIMH KJIMMaTa JUIs
PecnyOnuku banrnagemr (PB) mnporHosupyercss yBenuueHue
KOJIMYECTBA HABOJHEHUN M CHMKEHUE JOCTYNHOCTH NHTHEBOMN
BOJIBI JIJIs1 OETHBIX ciioeB HaceneHus, 20% KOTOporo B HACTOSIIIEE
BpEMsl NPOKMUBAET B €KErOJHO 3aTOIUIIEMON MecTHocTH [7, 8].
Harpy3ka Ha BBII pa3BuBaromuxcs cTpaH B pe3yJibTare



CcTUXUiHBIX OencTBuii Bbimie Ha 20%, yeM B HHIYCTPHAIBHO
pa3BUTHIX cTpaHax [9].

Haunbosnee ys3BumMbIMU Tiepes "MUIoM" CTUXUHHBIX O€ICTBUI
SIBJISTIOTCS JKEHIIMHBI U JIETH, KOTOPbIE Yallle TUOHYT BO BpeMsi U
nocie karactpod. E. Neumayer u T. Pliimper npoanamusupoBas
TIOCIIE/ICTBUSl CTUXUIHBIX OeznctBuii B 141 crtpane, oOHapyXwiH,
YTO TEHAEPHbIE pa3IuuMsl MOrMOMIMX TECHO CBSI3aHBI C
HKOHOMHYECKMMHU U COLIMAIBHBIMH TpaBaMu keHiuH. Hampumep,
NpY CMIACEHUU MPEINOYTEHHS OTJABaINCh MaJbUMKaM U FOHOIIAM,
¥ B BOCCTAHOBUTEJIbHBIM MEPUOJ OT HEXBATKU MPOJIOBOJIBCTBUS U
SKOHOMUYECKUX PECYpCOB 4aIlle MOrudany IEBYIIKH U KECHIIUHBI
[10]. Hpyrue wccienoBaHus IMOKA3alHM, YTO BO BpeMs KaracTpod
JKSHIIUHBI 1orubaroT B 14 pa3 yvarmie, yuem myxxuunsl [11]. B 1991
rogy Bo Bpemsi 1ukioHoB B Pb w3 140 000 mormbmmx 90%
coctaBwin >keHuHBl [12, 18, 19]. Bo BpeMs 4pe3BbluaiiHOM
cUTyauuu, BbI3BaHHOH yparanom Karpuna B Hoom Oprneane
(CHIA) GOnBIIMHCTBO MOTHOIIMX COCTABWIM adpo-aMEepPHKAHCKHE
sKeHIMHBI ¢ netbmu [ 13, 14]. Bo Bpems nynamu B Illpu Jlanke B
2004 r. BEDKUIIO OOJIBIIIE JIUI] MY>KCKOTO T0J1a, TOTOMY YTO MMEHHO
MaJIbYMKOB y4arT JIa3uTh 10 AepeBbsM [ 15, 20, 21].

Yacto, 0cOOEHHOCTH NHTaHUS B TOW WJIM WHOW CTpaHe
SIBIIIFOTCS. TOTIOJTHUTENHBIMHA MIPUYUHAMU OOJIBIIEH CMEPTHOCTH
JKEHIIUH BO BpeMs KaTracTpod, T.K. MHOTHE KYJIbTYypbl HMEIOT
MUILEBbIE MEPAapXUU C yIEMJIEHUEM IpaB >keHIIuH [16]. Tak, B
IOxuot wu  IOro-Bocrounoit Asmm  45-60%  >xeHIIUH
PENpOyKTUBHOTO BO3pacTa CTPaJatoT OT HeJocTaTka Beca, a 80%
OEpeMEeHHBIX JKEHIIMH HUMEIT Jeguuut xeneza. B crpaHax
Adpuku, pacrnonokxeHHbIX — toxkHee — Caxapbl,  KCHIIUHBI
MOJHUMAIOT U TIEPEMEIIAIOT Topasao Oosee TsSHKeNble TPY3bl, YeM
MY>KYHUHBI, HO NOTPEOJISIOT MeEHbIlEe KaJIOpui, T.K. COIJIACHO
KyJIbTypHO-OBITOBBIM ~ TPAIUIMSIM ~ OTHX  CTPaH, MY>KUHHBI
noJrydarot Gospiie iy [17].

TakuM 00pa3oM, OCHOBHBIMH MpHUYMHAMHU 00Jiee BBICOKOM
CMEPTHOCTH JKCHIIMH BO BpeMs KaracTpod. SBISIOTCSA: a)
dbuznyecKkue BO3MOXKHOCTU JKCHIUH, B TOM YHCJIE, MEHBIIHE
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CWJIa W BBIHOCIHUBOCTh, HEYMEHHME Ja3uTh 10 JEPEBBSIM H
1aBaTh; 0) HEOOXOIUMOCTD 3AIIUTHI APYTUX YSA3BUMBIX YICHOB
CeMbd - JeTed U TOXWIBIX JIoAed; B)  MEHbIIas
UHPOPMHUPOBAHHOCTE 00  yrpo3e CTUXMHHOTO  OencTBUS,
OTCYTCTBHE CPEJICTB U MPUCIOCOOIECHUN JIJIsl CIIaceHUs], BHICOKAs
CKOpPOCTb Pa3BHUTHUS KaTaCTPOQBI.

Llenb 1 3amaun UccieI0BaHUS

W3yvyeHrne TUHAMHUKW CTUXHWHBIX OencTBuii B PecmyOmnke
banrnanem 3a nepuon ¢ 2000 o 2014 rr. U BbIABICHUE IPUYUH
BO3HUKHOBEHUS U PACIPOCTPAHCHUS KHINCYHBIX HH(DEKIUI
cpeau HaceleHusl.

B nmanHO#i craThe MBI TpeACTaBIIeM 0030p CIETYIONINX,
pPaccMOTPEHHBIX B OCHOBHOM padore, 3a1au:

- paccMOTPeTh IUHAMHKY CTUXHHHBIX OCJICTBUA W WX
COLIMATTbHO-9)KOHOMHUYECKUX  TOCJIEACTBUH  Ha  Pa3IUYHBIX
KOHTHHCHTAX;

- OmpenenuTh Hauboyee pa3pylIUTEIbHbIE MPUPOIHBIC
karactpodsl st Pecyonuku banrnagenr,

- W3y4UTh TEHJAEPHO-TIOJIOBOM  COCTaB  HACEJEHUS
Pecniy6nuku banrnazgen 3a ucciieryeMblid TEprUoI.

Pesynbrarel  COOCTBEHHOTO  HCCIENOBAaHUS U UX
o0cyxIeHne

Ha pucynke 1 moka3aHbl S5KOHOMHUYECKHE U COIHAlIbHBIC
MOCJENCTBUSl ~ CTUXUWHBIX  OCACTBUH  JJIi  Pa3JIMUHBIX
KOHTHHEHTOB. BUAHO, 4TO MO BCeM MoOKazaTelsiM HauOolee
MOCTPaJAIU CTPaHbl A3HHU:

- KOIIMYECTBO CTUXHMHHBIX O€ICTBUII B CTpaHax A3zuu
cocraBmiio 2431 u3 6354 (%);

- moru6io0 743 Teicsum denmoBek u3 1255 teIc. (%);
noctpaznano 2714789 teicsau yenoBek u3 3106328 toic. (%);

- OBUT MIPUYMHEH SKOHOMUYECKUH yiiepd Ha cymmy 903 mipn
nomt CHIA (manssie 1o 2014 r.) u3 1968 mpn momun CIIA.
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Pucynok 1. Bausinue cTuxuiiHbIX 0eJICTBUIi HA IKOHOMUKY M HaceJieHHe
KOHTHHEHTOB. Mcmounux: EM-DAT: The O®@/[A | KPOJ Mescoynapoonutii
b6anx oannvlx no 6eocmeusm www.emdat.be Kamonuueckoeo ynusepcumema
Louvain (bpioccenv-benveus)

OpHoli W3 TpPUYUH 3HAYUTENBHBIX MAacIITa0oB YyIiepOa
SABJISICTCS TMEPEHACEIEHHOCTh A3HMM, SIPKAM MPUMEPOM TaKOu
cTpanbl cinykuT PecmyOnuka banrnmagem, kotopas sBIsieTCS
OIHOW W3 Hambojee TyCTOHACENEHHBIX CcTpaH B Mupe, TI€
IUIOTHOCTb HaceneHus cocrasuser 1015 gen/km® [22]. D10
MPUBOAUT K 3HAYUTEIILHOMY aHTPOMOT€HHOMY BO3JEHCTBUIO HA
OKPYXAIOIIYI0 Cpely u3-3a MOTPeOHOCTH BBDKUBaHUSA. B
cpennem, 3a nepuoa 1994-2013 rr. exeroaHo u3-3a CTUXUMHBIX
6encreuii B Pb crpanator 218 mnn uenosek [23].

Pucynok 2 oTpaxkaer cHTyalui0 C TIOCTPAJaBIIUMH U
norubmmmu B Pb 3a mepwon 2000-2012 r1r. OT pazmmMyuHBIX
CTUXMUHBIX OelcTBUA. BHIHO, YTO MaKCHMMallbHOE KOJHYECTBO
HACeNleHUsI CTpajaeT U TMOrubaer OT HABOJHEHHUH M IITOPMOB,
NpUYMHOW ~ 4Yero,  Oe3yClIOBHO,  SIBISIETCS — reorpaduyueckoe
pacnionoxenue banrnaner.
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Pucynok 2. O0uree KoIU4eCTBO MOCTPAJABIIEr0 HACETEHUS W MOTHOIIHX
B PecnyOsimke Banrmamem ot pa3imyHbIX cTuxmiiHbIXx OeacrBuii (2000-
2012 rr.). Acmounux: EM-DAT: The O®A | KPO Meocoynapoonsiit 6ank
Odanuvix no bedcmeusm www.emdat.be Kamonuueckoeo ynusepcumema
Louvain (bproccenv-Benveust)

Ha pucynke 3 BugHo, uTo pacmpexaenenue Hacenenus Pb
[0 BO3PACTHBIM TpYyMIaM JUIsl MY»KUHWH U KEHIIUH B TeueHue 15
JeT OBLIO MPUMEPHO OTUHAKOBBIM.

Ecnu pasgenuts Bce HaceneHue Pb Ha naBe rpynmel mo
KPUTEPHIO "aKTHBHOE/TIACCUBHOE"  HACEJICHWE, CTAaHOBUTCS
SICHBIM, 4TO "aKkTUBHOE", T.e. HacejleHue B Bo3pacte oT 15 no 64
net, coctaisieT 63%, a Ha nonro "maccuBHOTrO", B Bo3pacte OoT 0
10 14 n ot 65 ner u crapiue, HaceneHus npuxoaurcs 37%.
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100 +
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Populationby age group(thousands)
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Pucynok 3. Pacnpenenenne Hacejgenuss PecnyOauxu banriaagem mno
Te€H/IEPHO-BO3PACTHOMY CcOCTaBY. Mcmounuk: Beemupnoiii 6anx, IBRD.IDA
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VIMEeHHO 3TOT KOHTUHTEHT U SIBJISIETCS Haubosee ysi3BUMbIM
B ClIy4ae CTUXMHHOTO OencTBus. Ecim jke B 3Ty IpyIiy OTHECTH
W JKCHIIMH aKTUBHOTO Bo3pacta (15-64 rona), momnst ys3BUMOTO
HaceseHus: Bo3pacTaeT 10 68%.

BriBoabl

- IPU PACCMOTPEHUH AUHAMUKHA CTUXUUHBIX OCIICTBUM U MX
COLIMATIbHO-9)KOHOMHUYECKUX  TOCJIEACTBUI  Ha  pa3lUYHBIX
KOHTHMHEHTax ObUIO BBISIBIEHO, YTO 110 BCEM IOKa3aTessiM Oojiee
BCEro CTpajaloT CTpaHbl A3MHM, 4YTO OOBSACHAETCS UX
NIEPEHACETIEHHOCThIO U HU3KUM YPOBHEM JKU3HU HACEJICHUS,

- HauboJee pa3pyUINTEeNbHBIMU MPUPOTHBIMH
karactpodamu s Pecriybnukm  Banrmamern  SIBIISIFOTCS
HABOJHEHHUS W IITOPMBI, YTO OOBSACHSETCS TeorpadudecKuMu
0COOEHHOCTSIMU PACIIOJIOKEHUS CTPAHBI;

- TEHIIEpHO-TIOJIOBOM  cocTaB  HaceneHus  PecrmyOmuku
banrnazen 3a uccnenyeMplil EPHOJI, C TOUKH 3pPEHUS YS3BUMOCTU
BO BpEMs CTHUXHUHOTO O€ACTBHS, NPENCTABISIET OO0 Cliemyroliee
COOTHOILIEHHE MeHee ysa3BuMoro (32%) u HauOonee yS3BUMOTO
(68%) HaceneHus. B mocnenHIo0 KaTeroputo BXOST 1eTu 110 14 ner,
JKEHIIMHBI BCEX BO3PACTOB U MOKUJIbIE JTIOJM cTapiie 65 jger o0oux
TOJIOB.
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Abstract: Environment is the main source of infections for humans.
Annually, the accumulation of a lot of an invasive material occurs in it.
As a rule, almost all of both wild and domestic animals are infested
with helminthes. Toxocarosis is a dangerous disease. The invasion by
Toxocara is eurycoenose among both animals and humans. Toxocara
eggs are very stable to the impact of adverse factors of surroundings.
They can be preserved in soil for a long time and are able to withstand
action of diverse chemical agents. As for the eggs dissemination of
Toxocara as well as of other helminthes, among other creatures,
cockroaches and flies can act as a mechanical vector (according to
some reports, also earthworms can). This investigation is dedicated to
an experimental introduction of Toxocara larvae infection to
earthworms Eisenia Fetida. There was conducted an infestation of the
earthworms Eisenia Fetida via soil seeded by invasive eggs of
Toxocara. Migration and expansion of the Toxocara larvae were found
in tissues of earthworms.

Key words: Toxocarosis, Toxocara spp, Eisenia Fetida, earthworms,
Zoonoses, paratenism.

Introduction. According to the estimates of the World
Health Organization, about 2 billion persons in the world are
infested by soil-transmitted helminthes. Judging by the
prevalence rate in the Russian Federation, the geohelminthosis is
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number two in toxocarosis [1-5]. Annually in the Russian
Federation up to 5 thousand cases of the toxocarosis are detected.
The risk of the contamination by the toxocarosis excitant
increases in connection with the amplification of dogs and cats on
a territory and a high level of their infestation by Toxocara [1-
5,8,9,10].

After getting into a human body, eggs and larvae of some
nematodes of animals can pass early developmental stages in it,
though they are not able to finish their life cycle there.
Toxocarosis belongs to diseases caused by larvae of nematode of
animals. The toxocarosis is a parasitic disease caused by larvae
migration into a human body, specifically by larvae of helminthes
of dogs (Toxocara canis), less frequently of cats (Toxocara
mystax) [4]. The toxocarosis features with a complex of
syndromes and symptoms are denoted as visceral larva migrants.
For humans, the toxocarosis is a zoonotic invasion. At a massive
invasion by Toxocara, in the human immune system the
development of severe injuries of respiratory organs, eyes, brain
are possible [13,14]. An infestation of a human body takes place
at deglutination of invasive eggs of Toxocara.

The main sources of the invasion for people are cats and
dogs, which egest the eggs of Toxocara cati and Toxocara canis
with excrements, which results in further environment
contamination. But because of the Toxocara eggs great stability
to destruction, in the nature, an invasive material accumulation
takes place [2,3,5]. A larva development runs its course inside of
an egg. This process takes 3 to 4 weeks at indoor temperature and
much more time in colder conditions. As soon as the
development in the egg results in the larva emersion, the egg
becomes invasive one, while larvae stay in the eggs protected
from adverse factors of their ambiance.

A direct contact with cats and dogs does not play a decisive
role in the infestation as egested eggs of Toxocara are non-
invasive and need further maturation in the ambience. The factor,
which plays the basic role in the invasion transition to a human
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body, is a contact with the soil contaminated by infested dogs in
rural localities via wild berries and mushrooms. The delivery of
Toxocara eggs is possible with vegetables and greens. Among
other possible factors of delivery, there are animals’ hair,
contaminated foodstuff, water and hands.

The infestation of a human body can occur in the natural
way as a result of ingestion of parasite eggs. Also a possibility
exists of the infestation via intake of a paratenic hosts for food
(earthworms). Kids, who lick frequently their dirty hands and rub
animals’ hair get into a special risk group, Also it is true for
those, who use invertebrates (earthworms) for food. A very high
level of Toxocara eggs invasion is observed in parks and other
public places. Sandpits for children can be practically completely
infested by Toxocara eggs. Rodents, pigs, sheep, birds,
earthworms can be paratenic (reservoir) hosts of the Toxocara.
The further development of the excitant takes place in condition
that the paratenic host is eaten by a cat or another final host. Also
a human being acts as a paratenic host but he/she is not involved
into the cycle of the invasion transition remaining a biological
dead end for the parasite. There is not enough information on the
earthworms as paratenic hosts, so the question remains a
debatable one until now. Earlier, some investigations were
devoted to detecting larvae Toxocara spp. in other non-typical
(abnormal) hosts. Mainly, the experiments were limited to
Toxocara larvae migration pattern at rodents and monodelphs;
and there are only few reports about non-mammal vertebral hosts
and hosts-invertebrates. In the world practice, the problem of the
earthworms participation remains poorly studied. There exist only
rather insignificant data on the experiments conducted with
earthworms (Eisenia Fetida, Pheretima posthuma). This is what
constitutes the actuality of the conducted studies [10,11,15].

Study purposes: To conduct an attempt of the experimental
infestation of the earthworms by Toxocara cati and Toxocara
canis larvae for a possibility of determination of the invasive
larvae localization in earthworms Eisenia fetida. To estimate a
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period of larvae presence in the skin-muscular sac and intestines
of earthworms.

Materials and methods. Helminthes (nematodes Toxocara
cati, Toxocara canis) were obtained by the way of animals’
dehelminthization. The obtained eggs suspension was placed into
Petri dishes. 0.1 m of the H,SO, solution was added. The
suspension was left for cultivation in a thermostat at the
temperature 28 + 1°C for 4 weeks. Starting from 13" day in
isolation, eggs with larvae started to be detected. Judging by the
bio-trial results on rodents, on 21% day of the incubation, larvae
were already invasive.

The earthworms (species Eisenia fetida) were kept in glassy
cylinders full of humus at indoor temperature. Before the
experiment, in a random way, 10 earthworms were chosen and
they were studied for detection of ascarid larvae acquired by them
in natural conditions. 120 earthworms approximately equal in
size were divided into two groups: 50 (group 1) and 10 (group 2
being a control one) Toxocara cati earthworms per each
experimental session and the same numbers per a session with
Toxocara canis.

For the infestation, the soil was seeded with 10000 invasive
Toxocara eggs and the mixture was thoroughly stirred up. Then
into the mixture earthworms were added from group 1. The
earthworms were kept in this soil during 4 days at the indoor
temperature. The earthworms from group 2 were stored as a
control group in a virgin soil.

Results. After the eggs cultivation till invasive stage, before
the infestation, a bio-trial was taken at rodents (susceptible hosts).
The infestation was conducted by the natural way of feeding
laboratory mice with Toxocara canis/cati invasive eggs in
amount of 50 pieces. On the third day after the infestation, the
larvae were detected in mice’ liver and the rest larvae were
detected with the use of the method of digestion in artificial
gastric secretion.
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The larvae Toxocara migration and expansion pattern was
studied in the tissues of the earthworms subjected to the
infestation via the soil seeded with 10000 Toxocara invasive
eggs.

In the control group of earthworms, over the entire period
of the study, the larvae were not detected. In the experimental
group, the Toxocara larvae hatched from the eggs were registered
in the skin-muscular sac and the intestines. Over the period of 55
days, we observed the larvae of the earthworms. Throughout the
experiment, only two earthworms turned to be clean from the
larvae. The most part of the larvae was detected at the
earthworms in their intestines. The most part of the larvae were
situated in one part of the intestines: they showed a crowding
pattern and more frequently they were found in the medial
department. Apparently, the worm larvae take nourishment there
as they grow in size somewhat. This fact was recorded by
Japanese investigators, and it was registered by us, too. Another
aspect is of special interest. As reservoir hosts, more frequently,
Toxocara larvae choose haematherm animals, inside of which
they are able to stay in a viable state up to 6 or even 10 years,
therewith not getting covered with a capsule. Earthworms are not
the case; however the Toxocara cati larvae dwell in their
intestines in the viable state during 2.5 months after exit of the
chorions.

Thereafter, the larvae stay unchanged in the tissues of the
earthworms and conserve their fitness for other hosts’ infestation.
Also in the conducted study, there was found that at a repeated
Toxocara canis invasive eggs infestation of the earthworms
Eisenia fetida, at the latter, a certain immunity is developed. So
subsequently in the repeated case of the infested soil deglutition,
the larvae penetrate into the earthworm intestines and
nevertheless any entrance into its skin-muscular sac is absent.
Thus, the earthworms are able to act as paratenic hosts or carrier
hosts within some interval of time. (Pigs, birds, rodents and other
hosts, that consume worms abundantly, can catch the infection in
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an indirect way from this source). But on the next stage, the
worms play a sanitary role and even can be used for soil
purification.

Conclusions. Thus, the Toxocara canis/cati eggs get into
the earthworms Eisenia fetida in natural way; afterwards in their
intestines they exit from their chorions. Single larvae invade into
the medial and the hinder part of the skin-muscular sac. About a
half of larvae become there immobile. The studies are to be
continued.
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Abstract: Diabetes mellitus is a global medical-social and
humanitarian problem of the XXI century. Upon detection of
hypoglycemia one should eat easily digestible carbohydrates.
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Glucose is the most important monosaccharide in humans,
as glucose molecules act as a biological fuel in one of the basic
energy processes in the body — in the process of glycolysis.

Major consumers of glucose are brain neurons, muscle cells
and erythrocytes.

Out of 10 grams of glucose formed in the liver during one-
hour rest the brain uses about six grams of glucose per hour,
regardless of insulin. If the consumption of glucose by peripheral
tissues is more than 4 grams per hour, the production of glucose
by the liver is enhanced by enhancing its formation from
glycogen, protein and fat thereby satisfying non-insulin needs of
body tissues, i.e. keeping the necessary amount of glucose in
these tissues.

With respect to insulin all tissues of the body can be
divided into two groups [1]:

1. non-insulin tissues;

2. insulin-dependent tissues.

Non-insulin tissue cells are the cells penetrated by glucose
irrespective of the presence of insulin by simple diffusion.
Insulin-dependent cells are the cells whose operation depends on
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insulin either at the stage of their penetration by glucose or at the
stage of intracellular processes.

The main targets of insulin are liver cells, muscle cells and
adipose tissue cells.

The concentration of glucose in the blood of a healthy
person is supported by a complex hormonal mechanism. The
failure of this mechanism leads to metabolic disorders —
carbohydrate metabolism. As a result of such failure diabetes
develops.

There is a significant accumulation of glucose in the blood
of the patients with this disease, which is due to the fact that
glucose cannot enter the cell.

Depending on the amount of insulin produced by the body
there are diabetes of two types [2]:

1. insulin diabetes (type 1 diabetes);

2. non-insulin diabetes (type 2 diabetes)

In case of violation of the mechanism of glucose
penetration in insulin-dependent cells diabetes of the first type is
observed. In case of violation of the mechanism of glucose
penetration in non-insulin cells diabetes of the second type may
occur.

Formation of strong hormonal and metabolic changes can
lead to the so-called late complications of diabetes: macro- and
microangiopathy, myocardial infarction, a stroke, severe vascular
lesions of the retina, kidneys and other systems.

Glycemia is a certain concentration of glucose (sugar) in
the blood of a human or an animal. The norm is 3,3-5,5 mmol / |
in humans

Hyperglycemia is a clinical symptom indicating an increase
in glucose in the blood serum, compared with the norm.

Hyperglycemia in diabetic patients is dangerous because it
can rather quickly lead to diabetic ketoacidosis, which is life-
threatening.

Glucose intolerance can be due to localized lesions of
pancreatic islets - P-cells.

25

25



Decrease in blood glucose levels (hypoglycemia) [3, p.
236] adversely affects the operation of all systems of the body,
especially the central nervous system.

Since the brain is extremely dependent on glucose and is
the first organ damaged by hypoglycemia, metabolic disorders in
it may cause weakening of the sympathoadrenal response during
subsequent hypoglycemias.

Hypoglycemia is able to have a serious damaging effect
under the influence of which the enzymatic activity and substrate
energy provision as well as plastic metabolism provision are
changing.

The glycemic index [4] is a relative value to evaluate the
influence of different foods on blood sugar levels.

The glycemic index of the product depends on various
factors — the type of carbohydrates, the amount of cellulose it
contains, the way of the heat treatment process, the protein and
fat content.

For diabetics it is very important to keep to a regular meal
pattern. There should be the most substantial and fiber-rich
breakfast. Lunch must also be at exactly the same time —
preferably in four-five hours after breakfast.

Nowadays a lot of correcting drugs have been developed
especially for diabetics. These drugs can return glucose levels in
blood to normal ones. Simulation of type 1 diabetes was
performed by triple intraperitoneal administration of alloxan 1-
aqueous ("DiaeM", Russia) in a dose of 7 mg / kg, dissolved in
water for injection (JSC "Dalkhimpharm", Russia) three times at
intervals of 7 days [5].

The effect of the drug "alloxan" is selective destruction of
pancreatic -cells. When administering alloxan a major cause of
diabetes is a direct toxic effect on B-cells, alloxan destroys the
integrity of the B-cells membrane, increases the permeability of
the plasma membrane for the extracellular markers such as
mannitol and inulin. In experimental animals consuming different
types of correcting products we observed normalization of
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glucose content in serum to varying degrees. As a result of the
experiment it can be concluded that on the background of the
pathological condition characterized by severe hyperglycemia,
the urinary system disorder (protein and fat metabolism) the
studied corrective products have protective properties:
normalization of the functions of internal organs and the
hypoglycemic effect of the consumption of all study samples
were observed.
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Abstract: The waterborne disease cholera has been endemic in
Zimbabwe since the 90s. The cholera cases from the year of 2000 have
been fluctuating from more than 1000 cases to more than 80 000 cases

in 2008-2009 cholera epidemic. The decrease in water and sanitation
from 1990 -2012 are the major reasons why cholera is endemic in
Zimbabwe; rural: 71-69 % decrease in access to safe water; 35-32%
decrease in sanitation, urban: 100-97% decrease in improved water; 54-
52% improved sanitation. As the improved water decreased there was a
significant rise in (crude Case Fatality Rate) CFRs. It was shown that
the CFRs have been rising and fluctuating from 1992, the statistical
analysis using Fischer rejected the null hypothesis that within this
period 1992-2009 there has been a significance change in the Crude
Fatality Rate.

Key words: cholera, water, sanitation, epidemic, CFR

Cholerais an infection of the small intestines by some
strains of the bacterium Vibrio Cholerae [1]. Cholera is endemic
or epidemic in areas with poor sanitation; it occurs sporadically
or as limited outbreaks in developed countries. In coastal regions
it may persist in shellfish and plankton.[2] The primary
symptoms of cholera are profuse diarrhea and vomiting of clear
fluid. These symptoms usually start suddenly, half a day to five
days after ingestion of the bacteria [3].Vibrio cholerae is a Gram-
negative comma-shaped bacterium. V. cholerae is a facultative
anaerobic bacteria [4]. It has a flagellum hence ability of
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movement in water. During inter-epidemic periods, Vibrio
cholera can adhere to copepods. [5]. Vibrio Cholerae tolerates
alkaline media that kills most intestinal commensals, but they are
sensitive to acid. In nature there are two serogroups of V.
cholerae — O1 and 0139 which cause outbreaks. V. cholerae O1
causes the majority of outbreaks, while 0139 — first identified in
Bangladesh in 1992 — is confined to South-East Asia. There are
also non 01 and non 0139 strains of Vibrio cholerae which cause
mild diarrhea. About 80% of people infected with V. cholerae do
not develop any symptoms, although the bacteria are present in
their faeces for 1-10 days after infection and are shed back into
the environment, potentially infecting other people.

Among people who develop symptoms, 80% have mild or
moderate symptoms, while around 20% develop acute watery
diarrhea with severe dehydration. This can lead to death if left
untreated [6].

In Zimbabwe, cholera is endemic with occasional outbreaks
occurring since 1992[7]. Except for 1999 and 2002, the
epidemics were managed using available resources without any
assistance from the international community. The deterioration of
water and sanitation services in Zimbabwe resulted in a cholera
outbreak throughout the country in 2008-2009. There were more
than 90,000 cases of cholera and more than 4,000 deaths.
Beitbridge is located along the border with the Republic of South
Africa and was one of the worst affected towns, accounting for
26% of all cholera cases recorded nationally [8]. The political
insecurity in Zimbabwe for the last decade has severely affected
all sectors of the economy including infrastructure. With limited
resources for maintenance, most of the infrastructure including
that of water supply and sanitation has fallen into disuse with
deterioration of the services. The internal factors which
contribute to water pipe bursts are: age of the pipes, water
pressure, composition, joining methods, quality of initial
installation, and contact with other structures, stress from traffic,
frost loads, freezing soil around the pipes and rusting through
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age. Profuse is seen flowing in the streets of residential areas.
Sewer and household water mix, and often the water table is
contaminated by leaking sewer pipes underground, hence
contaminating the wells and boreholes. (Underground water
exploitation)

Sewer in the country before disposal is not treated well
because of limited resources and the effluent is discarded in water
source. For example, Harare sewer is discharged into Lake
Chivero, which is now one of the most polluted lakes in the
world. From the polluted lake that is where household water is
drawn. The household water is not purified to standard well and
often has a foul smell. The situation is worsened by the power
cuts, the population is not able to kill bacteria through boiling as
most of the time there is no electricity. Boreholes have been
erected to supply residents with water, the residents who live
mostly in the high density suburbs wait long hours in the queue
for borehole water which sometimes can be contaminated from
the sewer.

Data for cholera incidence from 1992 — 2009 and data on
water and sanitation from 1990 -2015 in Zimbabwe was
retrieved from the World Health Organisation country profiles
and bulletins (source). Statistics from 2010 were not found, but
the cholera rate in Zimbabwe is significantly low. Tables were
created to show the cholera incidence from 1992-2009 and water
and sanitation from 1990-2012. Scatter maps and line graphs
were created in Excel to show the dynamic relationship between
water, sanitation and cholera incidence in Zimbabwe. For
analysis, the Fischer test was used to test whether there was a
significance change in crude Case Fatal Rate (%) from 1992-
2009.
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Results
Table 1: Trend of cholera incindence
in Zimbabwe from 1992-2009
http://www.who.int/cholera/countries/ZimbabweCountryProfileOct200
9.pdf) [9
Year | Cases | Deaths | Cfr | Year | Cases | Deaths | Cfr
1992 | 2048 57 2,8 12001 | 649 13 2
1993 | 5385 323 6 | 2002 | 3684 354 |96

1994 3 0 0 [2003]| 879 19 2,2
1995 0 0 0 [2004) 125 10 8
1996 0 0 0 [2005]| 231 15 6,5
1997 1 0 0 | 2006 | 789 63 8
1998 | 883 46 5212007 | 65 4 6,2

1999 | 4081 | 240 |59 (200831921 ] 1596 | 5
2000 | 1911 71 3,7 | 2009 | 66664 | 2667 | 4

Epidemiology of cholera from 1992-2009 in

Zimbabwe
EPIDEMIA

17

15
13

deaths ¥ Pag2

! e

suspected ® Psg
choleracases

Yearsfrom 1992-2009

ENDEMIA

oW o N W

0 10000 20000 30000 40000 50000 60000 70000

Population affected by cholera

Figure 1: Epidemiology of cholera in Zimbabwe from 1992-2009
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Figure 2: Cholera dynamics in Zimbabwe from 1992-2012
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Figure 3: Cholera crude Case Fatality rate from 1992 —2009

Cholera in Zimbabwe is endemic, but the recorded cholera
cases have tremendously increased from 2000. This is mainly due to
the broken down sanitation which continues to decrease every year.
Water is vital and its purity is essential. In Zimbabwe the access to
clean water is decreasing every year posing the population to risk of
water borne diseases like cholera. Table 1 shows s that the cases
were profoundly high in 2008 -2009 and this period was
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pronounced an epidemic ,the CFR of (5,4) was lower than that of
the previous years ,1999: 5,9; 2002 :9,6; 2005:6,5;2007:6,2. The
ratio of the cholera cases and case fatal rate was high hence a low
CFR. Comparing the recorded cases 2008-2009 and other years the
cholera incidence was very high.

The water and sanitation in Zimbabwe has been
deteriorating, leading to a decrease in population of people with
access to clean water and sanitation this is the main reason why
cholera remains endemic in the country and the reason for the
2008-2009 outbreak (Table 2). Access to clean water was
summarized (urban and rural) and compared to CFRs from 1995-
2005 (data used 1995, 2000, 2005). Figure 4 shows that as the
access to water decreased cholera CFR increased, and from the
graph it can be concluded that decrease to access of clean water
leads to a rise in cholera incidence. Statistically using Fischer test
for analysis there has not been a significant change of CFRs in
Zimbabwe from 1992-2009. The crude Case Fatal Rate has been
constant from 1992 -2009.

Table 2: Trend in water and sanitation
in Zimbabwe from 1990-2012
Source: www.wssinfo.org/data-estimates/tables [10]

Population using improved Population using improved
water (% sanitation facilities (%)

Rural | Urban Total Rural Urban Total
2012 69 97 80 32 52 40
2010 69 98 80 33 52 40
2005 69 98 80 33 52 40
2000 70 99 80 34 53 40
1995 70 99 79 35 53 41
1990 71 100 79 35 54 41
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TREND IN CLEAN WATER SUPPLY AND CHOLERA FATALITY RATE
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Figure 4: Graph showing the relationship between clean water

supply and crude Case Fatal Rate (CFR) from 1995 -2005

Conclusion

Water and sanitation in the country are vital, and they
should be maintained in order to guard against risk of water borne
diseases. The government of Zimbabwe should improvise on how
to maintain water and sanitation infrastructure to provide the
population with uncontaminated water. The policy and town
planners should have a forecast plan on how to accommodate the
increasing population in the cities, by maintaining water and
sewer pipes and increasing their numbers to accommodate the
growing population in urban areas. When the water pipes are not
maintained and the sanitation continues to decrease, they might
be another outbreak in the near future.
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Abstract. In this article, we present an overview of medical emergency
calls in one municipal polyclinic of Moscow in March 2014, depending
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on the phases of the moon and geomagnetic conditions in order to
identify the most environmentally unfavorable place of residence
(factors of noise, air pollution). The general structure of adult
population morbidity in the western district of Moscow has been
studied.

Key words: non-contagious disease, medical emergency

Introduction.

With the vaccines implementation in the second half of the
20th century, infectious diseases have ceased to be a major cause
of death rate of population. However, with the accelerated pace of
development of humanity changed lifestyle has accelerated the
pace of information processing, the person becomes more
susceptible to stress, which leads to an additional load on the
internal mechanisms of self-regulation. As a result the diseases of
the infections nature came to the fore, and among them on the
first place cardiovascular diseases, cancer and pathology the
locomotor apparatus. The most vulnerable sections of the
population are older people who are meteodependent and
sensitive to changes in the geomagnetic field and the state of the
atmosphere. In addition, many studies confirm the relationship
between the development cardiovascular disease with seasonality
and geomagnetic activity. The combination of all these factors
makes the social and physiological human environment and has a
direct relation to his environment.

Materials and Methods.

Our study was conducted from April 2014 to this day,
during which we have studied the dynamics of morbidity in ZAO
of Moscow, based on the analysis of physicians and emergency
medical information card accounts 110 /y.

It is known, that the overwhelming number of cases of
disease are fixed in history of the patient's references to various
risk factors which could give effect to the development of
exacerbations of the disease. They include unhealthy habits
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(smoking and alcohol abuse), obesity, physical inactivity, stress
(acclimatization, physical or emotional stress), sleep
disturbances, unbalanced diet with a high content of cholesterol
and other elements of an unhealthy lifestyle.

In this study, it was necessary to determine the frequency of
occurrence of different types of diseases among the population in
Moscow western district, to follow the effect of seasonality and
geomagnetic activity on the dynamics character of the disease.

Results

Fig. 1 shows the total number of emergency calls daily, for
one of the considered month (March). We can see that in just a
month in 1032 calls were carried out, but in the month of March
2014 on the average 33 calls per day were carried out. Black
color marked day, when there was a new moon, amber - full
moon.

Domodedovskaia metro station and Kashirskoye avenue are
leading. It is due to the fact that these streets are the most
populous and largest territorial areas and as a result there are a
variety of adverse environmental factors: noise, air pollution,
exhaust emissions.
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19.03.2014
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Fig.1. Total number of calls of Emergency Physicians
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in the Moscow central district in March, 2014

The structure of general morbidity of the population of the
areas under consideration.

We can see that the most common diseases such as GB
(hypertension), ARI (acute respiratory infection), dorsopathies, a
group of diseases affecting the spine, muscle tissue back or limb.
During processing it has been identified the character of the
influence of various factors causing exacerbation of different
diseases of the adult population and in details considered the
contribution of each to the overall picture of morbidity.

Exacerbation of diseases such as hypertension, SARS, etc.
has been linked with seasonality, age, way of life of patients,
busy streets and population density.
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Abstract: These days it is difficult to find someone who is not
informed about the air pollution problem all around the world
especially in urban areas. Adverse effects of pollutants especially on
human health and also transmission of them from one place to other
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places indicates that more attention is needed on controlling and
mitigation of air pollution. According to importance of particular
matters in causing air pollution and its serious health effects on human
in this paper, after briefly discussing about different sources of
particular matter, its effect and control methods of this pollutant are
discussed.

Key words: air pollutant, particulate matters, control methods

Air pollution has been a problem since the planet excited.
Natural air pollution sources have been such as, natural fires,
volcanos, desert dust and etc. First emission of air pollutants by
human refers to when they burned wood and cleared land [1, p.
Xvii].

According to definition of air pollution by WHO,
Biological, physical, or chemical agents which change the natural
characteristics of the atmosphere can cause contamination of
indoor and outdoor environment. WHO declares that pollutants
which have major effects on public health include ozone, carbon
monoxide, nitrogen dioxide and sulfur dioxide [3].

Based on WHO declaration, 3.7 million premature deaths
worldwide per year in 2012 was estimated which were caused by
outdoor air pollution; and also it is declared that , particulate
matter (PM10) was responsible of this mortality by causing
respiratory and cardiovascular disease and also cancers [4]. Aside
from health concerns, particulates can make life difficult by
reducing visibility when released in the atmosphere [2]. Due to
importance of particulate matters on human health, nature of
these pollutants and method of controlling is discussed below:

According to the definition of PM given by WHO, sulfate,
ammonia, sodium chloride, nitrate, mineral dust, black carbon
and water are principal components of particulate matter. [4].

Since particles which have impacts on health are particles
with specific range of diameters, it is important to know how
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these particles are classified. They are distinguished by their
sizes:

1. Particles with diameter less than 10 um known as PMjy

2. Particles with diameter less than 2.5 pm known as PM; 5

3. Particles with diameters less than 1 um known as PM; o

Particles with diameters 2.5 to 10 are often called coarse
particles, and PM2.5 are famous as fine particles, and also there is
another title for particle which is ultra-fine particles that belong to
particles whit diameter less than 1 um [5].

Now that we know about categories of particles, it is
important to know from which sources emitted these ones into the
air; mechanical, chemical and biological are origin sources that
these particles are generated by. Therefore they can be emitted
from human activity sources or from natural sources. [5]
Particulates may also be classified as below:

1. primary—emitted directly from a process

2. secondary—subsequently formed as a result of a chemical
reaction [8]

3. re-suspended — after deposition, then particulate matter can
return into the air through wind action or road traffic disturbance
in urban areas [5]

The atmospheric particles are primary particles, which are
formed during combustion, or chemical or physical processes in
the engines, the combustion chamber, the industrial installation
and other processes, incl. natural processes like wind erosion. The
primary particles can also be defined to include particles formed
immediately after the emission during the cooling process, e.g. a
few tenths of a second after emission from the exhaust pipe from
motor vehicles. Secondary particles are particles formed by
nucleation, condensation or other processes, where gaseous
pollutants or natural gases are involved in particle formation or
growth [8].
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As it is said above, because of small size of particles and
various sources that generate them these days we face real
problem caused by these pollutants. Most important issue is
impacts of PM on health. So that, studying particulate matters and
methods of controlling them becomes very important since they
have impacts on health.

The role of particles with diameters less than 10 pm in
causing heart and lung disease and also deaths from these
diseases are studied. It is also said that these particles have
affected in both short-term and long-term exposures. Children,
people with lung or heart disease and elderly people are among
sensitive groups for particulate matter [6].

Different researches say that, there is an association
between exposure to increased levels of particulate and increasing
of cardiovascular events including hospitalization for myocardial
infarction, arrhythmias, angina, and stroke [7, p.128].

Definition of PM and its resource and also its effects were
mentioned above. Now, in order to explain methods of air
pollution control, specifically control of PMs first another
classification of air pollution is explained and then methods of
control will be explained.

Under the state of matter, there exist the classifications
particulate and gaseous. Although gases need no introduction,
particulates have been defined as solid or liquid matter whose
effective diameter is larger than a molecule but smaller than
approximately 1000 mm (micrometers). Particulates dispersed in
a gaseous medium may be collectively termed an aerosol. The
terms smoke, fog, haze, and dust are commonly used to describe
particular types of aerosols, depending on the size, shape, and
characteristic behavior of the dispersed particles [9, p 2].
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In this part, control of particulate matters methods will be
introduced:

The overall collection/removal process for particulates in a
fluid essentially consists of four steps.

1. An external force (or forces) must be applied that enables the
particle to develop a velocity that will displace and/or direct it to
a collection or retrieval section or area.

2. The particle should be retained at this area with strong enough
forces so that it is not reentrained.

3. As collected/recovered particles accumulate, they are
subsequently removed.

4. The ultimate disposition of the particles completes the process.

The forces listed below are basically the “tools” that can be
used for particulate/ recovery collection: 1. Gravity settling 2.
Centrifugal action 3. Inertial impaction and interception 4.
Electrostatic attraction 5. Themophoresis and diffusiophoresis 6.
Brownian motion all of these collection mechanism forces are
strongly dependent on particle size. Each mechanism is briefly
described below [9, p 249-250].

The gravity settler was one of the first devices used to
control particulate. It is an expansion chamber. This chamber is a
place that reduces speed of gas, thus the particle has time to settle
out under the action of gravity. This chamber’s use in industry,
however, is generally limited to the removal of larger-sized
particles, e.g., 40-60mm in diameter. Settling chambers have also
been used to study the flow of particles in a gas stream. The data
generated from these studies can be useful in the design of other
particulate emission control devices.

There are basically two types of dry gravity settlers: the simple
expansion chamber and the multiple-tray settling chamber [9, p
315].

Cyclones provide a relatively low-cost method of removing
particulate matter from exhaust gas streams. In comparison with
gravity settling chambers, cyclones are more complicated in
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design, and their efficiency of removing is much better than what
we have in gravity settling chambers. However, cyclones are not
as efficient as, baghouses, venture scrubbers and electrostatic
precipitators but are often installed as precleaners before these
more effective devices. In this system, particles enter the device
with the flowing gas. the gas stream is forced to turn, but the
larger particles have more momentum and cannot turn with the
gas. These larger particles impact and fall down the cyclone wall
and are collected in a hopper. The gas stream actually turns a
number of times in a helical pattern, much like the funnel of a
tornado [9, p 361].

Electrostatic precipitators are unique among gas cleaning
equipment in that the forces separating the particulates from the
gas stream are applied directly to the particulates themselves, and
hence the energy required to effect the separation is considerably
less than for other types of gas cleaning apparatus. Gas pressure
drops through the precipitator may be of the order of 1 inch of
water or less as compared with pressures of up to 10-100 inches
of water for scrubbers and baghouses. This fundamental
advantage of electrostatic precipitation has resulted in its
widespread use in applications where large gas volumes are to be
handled and high efficiencies are required for collection of small
particles. The removal of fly ash from the discharge gases of
electric power boilers is the largest single application of
precipitators, both in number of installations and in the volume of
gas treated.

The electrostatic precipitation process consists of three
fundamental steps:

1. Particle charging

2. Particle collection

3. Removal of the collected dust [10, p 399-400]

As the name scrubber implies, wet collectors or wet
scrubbers are devices which in liquid is used to remove particles
or polluted gases from an exhaust gas stream. Some techniques
such as water sprays, films or sheets of liquid, and beds of plastic
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spheres covered with liquid can be used in these scrubbers. These
techniques can remove PMs. They can also effectively remove
gases such as HCI or SO2, but removal conditions must be right.
In addition, gas—liquid contact can bring about gas coditioning,
and to a lesser extent, liquid conditioning [9, p 451].

One of the oldest, simplest, and most efficient methods for
removing solid particulate contaminants from gas streams is by
filtration through fabric media. The fabric filter is capable of
providing high collection efficiencies for particles as small as
0.1mm and will remove a substantial quantity of those particles as
small as 0.01mm. In its simplest form, the industrial fabric filter
consists of a woven or felted fabric through which dust-laden
gases are forced. A combination of factors results in the collection
of particles on the fabric filters. [9, p 503]

One area that has recently received some attention is hybrid
systems—equipment that in some cases operate at higher
efficiency more economically than conventional devices. Tighter
regulations and a greater concern for environmental control by
society has placed increased emphasis on the development and
application of these systems. Hybrid system is a combination of
controlling methods in one devise [9, p 549].

Importance of breathing clean air and concerning about the
air which is enters into our bodies through respiratory system,
demonstrates as an important issue day by day. On the other hand,
today critical situation of air pollution is clear to everybody. Due
to effects of air pollution on human health and also high growth
rate of associated diseases, it seems to be necessary to increase
number of air pollution measuring devices and recording every
changes in rate of air pollutants per hour, day, month, and year
and paying attention to every single changes and growth of air
pollutants in order to prevent or at least decrease the adverse
effects on society health and also ecosystem. Since particulate
matters can have sever effects on health and has become an
important issue especially in least developed countries, it is
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important to study more about them and also implying efficient
control methods to remove them.
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Abstract: This article describes the working environment of the
musicians of the leading orchestra of Russia. The composition and the
location of the musicians in the orchestra, occupational diseases and
prevention methods are considered. Harmful factors affecting the
musicians are identified. Research of sound pressure level was
conducted.

Key words: occupational factors, the sound pressure level, a musician.

Playing musical instruments, if ignore the aesthetic
concepts of higher art - is a typical career with its ergonomic and
physiological parameters - severity and intensity. Musicians can
not notice the objectively existing physical fatigue, nervous
strain.

According to statistics about 90% of musicians around the
world have occupational diseases. Hours of rehearsal, constant
moving and stressful situations increase the stress on the
functional systems of the musician. Nowadays, there are a
hundred diseases associated with playing a musical instrument.

[4]

Russian researchers conducted a study and revealed the
severity of the occupational factors of the labor of the musicians,
such as dynamic load, the number of stereotyped movements of
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the workers, a form of working posture, as well as the noise load
on the body. The impact of the sound pressure on the musicians
increases especially when it comes to orchestral groups.[1]

The orchestra is a group of musical instruments, which
perform works that are created specifically for a given
composition.

Depending on the composition the bands have different
names. It depends on their expressive, dynamic and timbral
possibilities. The bands are divided into:

» Chamber orchestra of folk instruments,

* Symphony Orchestra (big and small)

* Variety

* Brass

» Jazz

The instruments are divided in the the following groups:

Group 1: strings are cello, viola, violin, double bass.

Group 2: wood wind are gobo, flute, bassoon, clarinet.

Group 3: brass are trumpet, french horn, tuba, trombones.

Group 4: Drums are:

a) rattles, noise: castanets, maracas, tom-tom drums (snare
drum and bass drum);

b) with a certain pitch: cymbals, timpani, triangle,
xylophone, bells, celesta, vibraphone.

Group 5: keyboards (organ, piano, clavichord, harpsichord).

Conductor — translates as to manage, he directs the
musicians — performers, determines the character of the sound of
the orchestra, he owns the artistic interpretation of music. [5]

The sonority of the orchestra depends on the arrangement
of the groups of musical instruments with respect to each other
Only at certain seating of the musicians it is possible to achieve
the desired intensity of the sound, it is connected with different
levels of intensity of the sound of each instrument. If to look at
the scheme of the symphony orchestra, we can understand that
the musicians sit in a certain order. Some time ago, all the
musicians of the orchestra in the world, sat in the same way. The
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first violin sat on the left (the main instruments in a symphony
orchestra, performing expressive melodies), the second violins sat
on the right behind them, cello is a center of the hall, followed by
- woodwinds. Nowadays there are several options of seating the
orchestra musicians. It depends on the decision of the conductor,
and on the particular piece of music. But over time it remains
unchanged that the tools are always arranged in groups. Brass are
located next to each other, all the woodwinds are also located
nearby, bowed strings are grouped separately.

Layout of tools in one of the modern orchestra is presented
in Figure 1.
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Fig.1. Arrangement of instruments in the orchestra

Given the proximity of the tools to each other and the
volume of executable pieces of music, one of the main factors of
production, affecting the body of musicians, is the noise.

Fig. 2 shows a frequency range of the main groups of
instruments (string bow, brass, percussion), which are used in the
symphony orchestra. The spread frequency is very high, ranging
from 28 Hz to 3951 Hz. Thus during the working day the
musicians are exposed to the low frequency band (below 400
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Hz), midrange (400 to 1,000 Hz) and high frequency (above 1000
Hz) of noise.

, Violin
Viola

Trumpet
Trombone
French Horn

Tuba
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Flute

Oboe
Clarinet

Alto Sax
Tenor Sax.
Baritone Sax

Xylophone
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Vibraphone

I

Bass Guitar
Voice

Fig. 2. The frequencies of musical instruments

It should be noted that it is impossible to make a complete
picture of the volume of musical instruments (dBA). This is due
to different frequencies, which are perceived differently by man
as loud. Sounds that have very high or low frequency, are felt by
man quieter than the sounds that are located in the middle zone.

As the results of measurement (for example, one of the
contemporary Moscow band), there is excess of the permissible
sound pressure levels by an average of 5-7 dB. [2] At the same
time, the greatest deviation from the remote pointed in the
workplace musicians brass and percussion instruments (10-14
dBA). Excess explains the features of the structure of the
instrument, as well as exposure to high sound pressure level of
the neighboring groups of instruments. [3]

Thus, to reduce the impact sound pressure on the body of
musicians, it is recommended to take breaks more frequently.
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Abstract: In order to make public service advertisements more
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Among the advantages of public service ads we can list the
following: shaping of public attitude, transfer of value,
involvement of the citizens into the social life and, as a result,
humanization of the society. Disadvantages of the domestic PSA
are based on its financial ambiguity in the legal sphere, the
difficulties of its positioning and also on the practical
impossibility to evaluate the results. PSA can be ordered by any
subject, but usually it is ordered by the local or state authorities or
by the non-profit organizations.

The effect of PSA depends on various factors (provision of
proper technical equipment, broadness of audience, quality of the
illustrations and provability of information, etc.). But the
efficiency of the certain PSA is rather difficult to count, because
PSA promotes not goods or services, but a certain attitude which
can or cannot show itself only in long-term perspective. And the
result cannot be predicted in the most cases.

According to H. D. Lasswell, nowadays persuasion and
argumentation should be used to change public opinion. This
principle is also a starting point for any PSA [1].

According to R. Harris, there are the following effects of
the PSA: the changes of the behavioral attitudes, knowledge and
ways of thinking, and also changes of the physiological
reaction [2]. The sphere of the influence is rather wide; however
the effect of the PSA is often unpredictable, because instead of
the desirable effect one can get the boomerang effect, i.e. the
effect totally opposite to the desired one.

The process of the PSA influence on the audience can be
described the following way. PSA is an indispensable element of
any social work. PSA can change the opinions and value
orientations of people, but it is necessary to change the behavior.
And this task requires more motivation, which, in turn, begins to
influence the ways the person uses to meet the needs [3].

It is important to notice that nowadays most PSAs have
rather low quality; their creator do not take into account the
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psychological, social and economic characteristics of those
groups of people at which the certain PSA is aimed.

To sum up, in order to be efficient PSA should be created
with the features of the audience and the possible effects taken
into the account. Only in this case PSA will influence in the
desirable way. The consumer of the PSA will reflect not only on
the advertisement itself, but, which is most important, on the
danger of his or her behavior, the consequences of which can be
devastating not only for humans, but also for a society as a whole.

Though the sphere PSA application is rather wide, we can
enumerate four main groups of the problems PSA deals with:

1) fight against the disadvantages and threats; prevention of
environmental disasters or unwanted consequences; declaration
of the charitable purposes;

2) declaration of the values (health, career, children, family,
safety, etc.);

3) calls for reforms based on the desire to achieve social
and personal ideals;

4) social therapy, which is used in cases where negative
emotional states and feelings become mass (fear, anxiety, concern
for their fate and the fate of loved ones, depression, etc.).

So the mission of PSA is behavioral change of the society.
PSA is an effective means of combating social evils. As a
messenger of social change PSA draws the desired image of the
world. PSA can be divided into two groups, though this division
is rather relative: values advertising and informational
advertising. The first group is designed to implement or fix the
specific values, rules and regulations; the second is used to
promote social programs and services of the organizations. The
main point for the informational PSA is presence of feedback: it
should clearly indicate the number of "hot" line, a list of facilities,
services, non-governmental organizations (preferably with
addresses and e-mail), dealing with this issue, etc.
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Consider the types of environmental problems that can be
solved by the environmental marketing. The main problems of
the environmental marketing are as follows:

1) greening of business;

2) shaping of environmental awareness among consumers;

3) recreational nature management, aimed at the
development of mechanisms Urbanized marketing because city
residents are the main consumers of non-environmental products
and services and also they form a high demand for organic
products.

According to the research, there are following strategies of
the state ecological policy:

1) to raise public environmental awareness;

2) to improve the environment situation and the
environmental safety;

3) to achieve the human health safety for status of the
environment;

4) to integrate the environmental policy and improve the
integrated environmental management;

5) to stop the loss of biotic and landscape diversity and to
form an ecological network;

6) to ensure the balanced usage of natural resources;

7) to improve the regional environmental policy.
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Abstract: Deficiency of vitamins in children is detrimental to health,
increasing the risk of violations of the physiological development of
children, respectively, reduction of protective functions of the body. 49
children attending pre-school educational institution were estimated for
the sufficiency of vitamins C, B1, B2 and B6 by non-invasive methods.
Children who took vitamin complexes, were healthy and were provided
with vitamins B1 and B6. These data suggest the usefulness of
children’s vitamin supplementation.

Key words: vitamins, children, deficiency, damage, development,
results, security, non-invasive methods, vitamin - mineral complex.

In terms of economic instability nutrition structure is
undergoing a significant change in the direction of worsening
imbalance of the main components of the diet. Epidemiological
studies conducted by the Institute of Nutrition in different regions
of Russia over the past few years show that the structure of
nutrition has a significant deviation from the formula of balanced
nutrition, especially in terms of consumption of micronutrients,
vitamins, minerals, trace elements, fatty acids, many organic
compounds of plant origin that are critical in the regulation of
metabolism and function of individual organs and systems. [1, pg.
39]

Power folding structure is a severe blow to the body's
defense system by inhibiting the reaction of nonspecific
resistance, creating and causing the formation of risk factors for
many diseases.
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The objective was to evaluate with the use of non-invasive
methods (excretion of vitamins with urine) the sufficiency of
children attending preschool institutions with vitamins C and
Group B.

A survey of children in the winter-spring period in 2015
was carried out after signing the informed consent of their parents
on the basis of the kindergarten Ne44 "Pal" pos. Podosinnikov
Dmitrov District, Moscow Region (Head Kiriyenko EV).
Collecting urine held Marchenko GV. [2, pg. 10]

The study protocol was approved by the ethics committee
of Institute of Nutrition. We observed 49 children (26 boys and
23 girls) between the ages of 4 to 7 years (mean age 5,7 + 0,7
years). Physical development of the majority of children was in
line with age regulations.

Sufficiency with vitamins was estimated by excretion of
vitamins or their metabolites in the morning portion of urine
collected during 40 - 150 min. on an empty stomach. Ascorbic
acid was determined by visual titration with Tilemans’ reagent [3,
pg. 53]; Riboflavin — by spectrofluorimetric titration with
riboflavin-binding apoprotein [4, pg. 41]; 4 pyridoxic acid — by
fluorescence method. Valid values obtained in previous studies
[5, pg. 10] were used as criteria for vitamin status assessment.
Children with indicators below the lower limit of norm were
considered to have inadequate supply with vitamins.

Significant differences fraction assessed by the Fisher test.

The children in the target group of the physiological rhythm

of the power saved during the week in accordance with the
approved (SanPin 2.4.1.3049-13) diet and a specially designed
menu in the children's preschool educational institutions.

At home in the target group of children was characterized
by more frequent consumption of foods of animal origin,
containing up to 30% of saturated fatty acids, but less frequent
consumption of vegetables, fruits, juices, fish and vegetable oil.

The results of evaluation of vitamin status demonstrate that
34.7% of the children surveyed had reduced levels of vitamin C
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and B6. Decreased levels of vitamin B1 and B6 were detected
significantly more frequently - in 61,2-71,4%. Vitamin C
deficiency was caused by insufficient intake of fresh fruits and
vegetables - about 33% of children consume them several times a
week or even less frequently. At the same time in 6 of 49 children
vitamin C excretion exceeded the upper limit of the norm.

As can be seen from Figure 1, only 22.4% of children were
sufficiently supplied with all the investigated vitamins.
Polyhypovitaminosis was detected in 44.9% of children.

The dependence of vitamin excretion from vitamins and
minerals intake has been analysed. Vitamin B1 and B6 excretion
(per creatinine) in children who received supplements was
significantly higher. (Fig. 1. Analysis of excretion).

Dependence of vitamin C could not be detected, due to the
large scatter of the data.

3

Urinary ,
vitamin
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mg per g @vitamin supplemented
creatinine ©
B1 B2 B6
vitamin
Fig. 1. Analysis of excretion.
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Abstract: The article is devoted to studying the ecological
development of the Republic of Vietnam and analyzing its health
situation. The environmental damage due to the economic activity in
the major cities (Hanoi, Hai Phong, Hue, Da Nang and Ho Chi Minh
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City) results to the significant increase in morbidity and infant
mortality.

Key words: environmental development, morbidity, infant mortality,
major cities.
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OIIEHKA MEJUKO-IEMOTI' PA®UYECKOMN
CUTYALUU B KPYIIHBIX 'OPOJAX BBETHAMA
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AHHOTAIUSA: CTAaThsI MOCBSIICHA U3yYSHUIO YKOJIOTUIECKOTO PA3BUTHS
CTpaHBI M COCTOSIHUS 30pPOBbs HacesneHus: PecyOnmku BrerHama.
OTMevaercs, 9YTO XO3AUCTBEHHAS JISATEIBHOCTh B KPYITHBIX TOPOAAX
(Xanoi, Xation, Xro3, Jlananr 1 XommrMrH) CTpaHbl HAHOCHT yIIEpO
B OKpy>Karomiei cpene. Kak cieacTsue, oTMeueH pocT 3a00J1€BaeMOCTH
HaceJIeHHs U AeTCKOI CMEepTHOCTH.

KaroueBsble c10Ba: 3KOJIOTHUECKOE Pa3BUTHE, OKPYKAIOIIAs Cpefa,
3a00J1€Ba€MOCTh HACEIICHHUS, IETCKasi CMEPTHOCTh, KPYITHBIE TOPO/Ia.

Hemorpaduueckasi cuTyarusi B sty ropoaax PecrnyOnuku
BberHam  xapakTepusyeTcss HEOOJBbIIMM  CHIDKEHHEM IO
poxknaemoctd. JlaHHBIE TIOKa3aTeNM IO POXKIAEMOCTH IISITH
ropoioB (Xanoit, Xaiidon, X3, Jlananr u Xomumun) ¢ 2009 mo
2013 rr. npeacTaBleHbl Ha KapTe.
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Puc. 1. lunamuka poxiaemMoctTs B S-ti Kpynubix ropoaax ¢ 2009 r. no 2013 r.
(nmoxazaresn poxaaemocts Ha 1000 yesroBek)

W3 pucyHka BHIHO, YTO YUCIIEHHOCTH 3a MPECTaBICHHbBIN
IIPOMEXYTOK BPEMEHHU MPAKTUYECKU HE MEHSUIOCh. JTO CBSA3aHO
u3-3a TMPOBOAMMON Ha TOCYJapCTBEHHOM YpPOBHE KOMIIAHUU,
HAIPaBJIEHHOW Ha yCUJIEHHE KOHTPOJI HaJl POKIAEMOCTBIO MO
no3yHroM: «B onHOI cembe — He Oonble IByX aeTeil» (BbeTHam
u ACEAH, 2007).

BceneacrBue BBICOKOTO ypOBHS 3arps3HEHHsS BO3IYIIHOTO
OacceliHa OTMEYEHBI YacTble CIy4yau OTpABJICHHUI HacelleHus B
UCCIIEyEMbIX TeppuUTOpUsAX. Tak OKCHI cepbl IPU OTPABICHUU
IPOSIBIISIETCS B TAKMX MPU3HAKAX KaK Kallellb, HACMOPK, YAYIIbE,
paccTpoiicTBO peun U pBoTa. DHU3HOIOTMYECKOE JEUCTBHE
OKCHJIOB a30Ta Ha 4YeJOBEKa HMEEeT CXOJHBI MeXaHW3M
BO3/JICICTBHUS YrapHOIO ra3a Ha OpraHu3M 4YeJOBeKa — I1EPEBOIUT
KHCIIOPOJ B CBsizaHHYIO0 opmy. OKHCh yrieposaa (yrapHblid ras)
ABJIIETCSL OYEHb OIIACHBIM, BBI3bIBAs OTPABJICHUS U AK€ CMEPTh.
W naxonen, MenkoaucrnepcHble YacTUIlbl 1uaMerpoM 10 u MeHee
MUKpOH 110 AaHHbIM BO3 craHoBsATCsA npuunHOoi 9% cMmepTeil oT
paka serkux, 5% cMepTen cepAeIHO-COCYTUCTON CUCTEMBI.

bonesnn opraHoB nbIXaHUs 3aHUMAKOT IIEPBOE MECTO B
CTPYKType oO0Immeil 3a007eBaeMOCTH HACENeHUsT S5 KPYIHBIX
ropofioB. BbIOpOCHl 3arps3HSIONMX BEIIECTB B aTMoc(epHbIi
BO3/IyX MOT'YT ObITh IPUYMHON ATHX 3a00JI€BaHUM.
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OCHOBHBIMU MPUYMHAMH CMEPTHOCTH B 5-TH KPYIHBIX
ropojiax Cpeau B3pocioro HaceneHus BoerHama Oblin: Oosie3HU
OpraHoOB JbIXaHUs, OOJIE3HH CHCTEM OpraHOB MHUIIEBapEHUs,
TpPaBMBbI " OTpaBJICHHSI, MH(EKIIMOHHBIC Oose3Hu,
HOBOOOpazoBanus. [lokazarenu MIaieHUECKOH CMEPTHOCTH
Jeted B BO3pacTe 10 OAHOTO  CYHUTAIOTCS  CAMbIM
YYBCTBUTEIbHBIM WHJIUKATOPOM YCJOBHM JKU3HH HACEJICHHS
mo0oii crpanbl. Ha 3ToM (oHE OoTMedaeTcs pocT mokaszarelneit
JIETCKOM CMEPTHOCTHU. DTOT MOKa3aTelb B ISATH TopojJax 3a 3 rojaa
(c 2009 mo 2011 rr.) 6bu1 cnexyromum: B Xanoe ¢ 6,1 o 6,8
pedenka Ha 1000 gen., B Xaiidone ¢ 7,5 no 7,7 pebenka, B X103 ¢
7,0 no 7,7 pebenka, B [lananre c 6,7 ngo 6,8 pebenka, B
Xomumune ¢ 6,3 go 6,7 pebenka ['pynma OCHOBHBIX MPHUYKH
MJIaICHYECKOU CMEPTHOCTH CBsA3aHa c I1aTOJIOTUEN
NEepPUHATATBHOTO MEpHoAa — Ha TEPBOM MECTe, BPOXKICHHbBIE
AHOMAJIMU — Ha BTOpPOM; OOJIE3HH OpPraHOB [bIXaHUS — HAa
TpeThbeM, U HMH(EKIMOHHBIE M TMapa3uTapHble 3a00JieBaHUS Ha
YETBEPTOM.

Camas BbICOKas MIaJieHUECKas CMEPTHOCTh B XaHoe,
Xaiione n X103. AHaU3 COIUAIIBHO-3KOHOMUYECKOTO Pa3BUTHS
CTpaHbI U COCTOSTHUE OKPY>KaIoIIel cpebl

BherHamMa TMOKa3bIBAaeT, YTO MIIQJICHUYECKas CMEPTHOCTh
ABIISIETCS CIEACTBHEM HeN0CTaTouyHOro 315 ypoBHS pa3BUTHS
CeTHM  KAYeCTBEHHBIX W  OOMICNOCTYIMHBIX  YUPESIKICHUI
3paBOOXPAHEHUS,  COCTOSHUU  ypPOBHS  OIArocoCTOSHUS
HACCJICHUs, TUTAHWS, POCTe IIEH Ha JIeKapcTBa M YCIyTH
MEAUIIMHCKUX YUPEKICHUI.

V3MeHeHre 310pOBbsI HACENICHUS SBIIICTCS HE TOJIBKO
CYIIECTBEHHBIM  TOKa3aTelleM OJKOJOTHYECKOTO  COCTOSHHS
TEPPUTOPHH, HO M €r0 BAKHEUITUM COIHATHLHO-3KOHOMHYCCKHM
CIEICTBUEM, KOTOpOE€  JOHKHO  OMNpeneisITh  BEayIue
HAIPaBJICHUS B YIYUYIICHHH KaueCTBA OKPYKAIOIIEH CPeIbl.

3aknmroueHue. Bpicokas XO3SHCTBEHHasl NEATEIBHOCTh B
KpyNHbIX ropoaax Boernama (Xanoii, Xaidon, Xtoa, Jlanaur u
XomuMHUH) BeAeT K PEe3KOMYy  YXYAIIEHHE CaHUTapHO-
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9KOJIOTUYECKOMY  COCTOSIHMIO  JIaHHBIX ~ TEPPUTOPHH,  HTO
OTpa)kaeTcs Ha 37J0POBbE HACEJIEHUS TOPOXKAaH M OCOOCHHO Ha
MOKa3aTessiX MIIaJICHYeCKOH CMEPTHOCTH.

[ToMrMO 3TOrO Ha MIIQJCHYECKYIO CMEPTHOCTH BIHUSET
Cla0blii  ypOBEHb  Pa3BUTHS  CETH  KAa4eCTBEHHBIX  H
OOIIEIOCTYITHBIX YUPEIKIACHUHN 3PaBOOXPAaHEHUS, POCTE IICH Ha
JICKapCTBa U YCIYTH MEMIUHCKUX YUPEKICHUH.

Boyie3sHn opraHoB IbIXaHUS 3aHUMAIOT TIEPBOE MECTO B
CTpYKType oOmmieil 3a00JIeBa€MOCTH HACEICHUS S5 KPYITHBIX
ropoJioB. BBIOPOCHI 3arps3HSIONIMX BEIIECTB B aTMOCHEPHBIN
BO3/IyX MOTYT OBITh IPHYMHOMN 3TUX 3200JICBAaHHN.
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Abstract: The preparatory phase is appeared to be the initial stage of
vocational education, it is aimed to provide the ability of foreign
students to be taught in the various conditions of non-native educational
and socio-cultural space. In this research the psychological barrier
phenomenon is demonstrated and analyzed specifically for the Kazakh
students in higher education establishment.
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The efficiency of any human activity including cognition is
determined by many factors among which the crucial role is taken
by the ability to overcome the obstacles on the way of achieving
the assigned goal. The psychological barriers(mental conditions
that impede concentration, concentration of mind, strength of will
and attention, which are supposed to solve the assigned problem)
are the impediments that lower the efficiency on the preparatory
stages of learning. They slow down the thinking processes and do
not allow even gifted students to fully disclose their intelligence,
to render or to realise the acquired knowledge and skills.

In the pedagogy the psychological barrier can be submitted
as anything that is able to hinder the training and development of
the student as a person, ultimately reduces their effectiveness.[1]

Pleasure, which gives us the labor process, is mostly the
pleasure connected with overcoming difficulties ... "Also
R.H.Shakurov develops this idea:" Truly , what does constitute
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our life? It consists of barriers - physical, spiritual, social, values,
information, etc. - in order to satisfy our needs. In the words of a
classic, "life is a struggle.” The idea of the creative function of
the psychological barrier is revealed in the works of Kedrov,
B.D. Parygina.

Thus, the concept of psychological barrier has a dialectical
contradiction, permitting to consider it as a difficulty and an
obstacle on the one hand, and as an incentive, a mandatory
attribute of the activity on the other. Overcoming the
psychological barriers which appears as an obstacle to the normal
training in the preparatory stages foreign students do not only
develop intellectually and emotionally, but also learn to make
their own constructive decisions, to find way out of the difficult
situations, solve business and domestic conflicts, express and
defend their position in the society. [2]

The problem of overcoming psychological barriers is
becoming even more topical if Kazakh students are taught in non-
language universities. This type of training requires a
professional knowledge of foreign language, which poses a
number of difficulties. The necessity to adapt to a new life,
university education system, but also to Russia, which has its own
characteristics compared to other educational systems. Also the
difficulties of studying special subjects through foreign language,
in a new language and cultural environment. Learning a different
language requires a lot of effort and energy, as well as the daily,
systematic, motivated work. All this results into a sense of
insurmountable difficulties related to language learning and
adaptation process. [3]

At the preparatory stage, there are emotional,
psychological, personal psychological barriers. Kazakh students
favor for fatigue, bad mood, etc. Other barriers arise during the
classes Students in order to accomplish their goals in studying
should concentrate on special subjects using different types of
speech activities, including listening, speaking, reading and
writing, also they get tested on the new material, which they
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have been explained to. Tests and exams cause stress, depression,
worries , fear and uncertainty. As a result, we are talking about
cultural distance, the conflict of cultures, cultural clashes and
cultural barriers and failures. [2]

During the teaching of Kazakh students we can recognize a
process of meeting of two cultures, the comparison of one
culture, one traditional way of life with the everyday behaviour of
other cultures. Standards of behaviour, adopted in one culture do
not coincide with the behavioral norms of another culture, thus
learning the new rules of conduct for foreign visitor is a task,
comparable to language acquisition.

Cultural barriers are much harder and more unpleasant to
face with than issues caused by language barrier. However, we all
know from experience, that native speakers treat language
mistakes with understanding. [4]

Consequently, during the course of teaching Kazakh
students other barriers connected with difficulties of learning the
language as a subject and other subjects in that language appear.
Also, ethnic and socio-cultural barriers associated with especially
ethnic consciousness, stereotypes, traditions and norms of
behavior that are characteristic of a particular culture. [5]
Knowledge of typology of psychological barriers in the learning
process allows to identify areas of possible difficulties of
students, prevent them from occurring in the various preparatory
stages, pedagogical situations and make negotiations between
teachers and students more effective, also to use a psychological
barrier as a pedagogical means of harmonizing the development
of Kazakh students in the preparatory phase of training in Russian
universities.
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Abstract: Astaxanthin — powerful antioxidant, which has strong
positive effect on physical fatigue of adult Wistar rats.
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Antioxidant properties of astaxanthin (ASTA) are
significantly higher than of other carotenoids (lutein, lycopene, a-
and PB-carotene). This is caused by its unique structure with both
hydroxyl and ketone groups on each ionone ring [1, 2]. In
addition, there is data that ASTA can prevent progression of such
diseases as diabetes, nervous system breaks and cardiovascular
diseases and stimulate immune system and muscles weight
development [3, 4]. The aim of this study was to evaluate ASTA
impact in dosage 5 mg/kg of body weight on physical fatigue and
anxiety level of Wistar male rats.
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Materials and methods

Experiment was conducted with 24 Wistar male rats with
starting body weight 114,1+1,4 g. Exhaustive training was
simulated using Treadmill LE8710R (Panlab, Spain). According
to the results of first training animals were divided into two
groups: control and experiment (n=10). Experiment animals
during 25 days were provided with ASTA in dosage 5 mg/kg of
body weight. On the 25™ day animals were brought to exhaustive
training (session time — 20 min, speed — 25 cm/s, line degree —
20°%) [4, 5]. Anxiety level was evaluated using Elevated plus-maze
at the start and final of the experiment [6]. Video recording
system during 5 minutes registered amount of crossing zones of
maze, percentage of entering zones and time spent there.

Results

According to results of exhaustive training experimental
rats showed significant decrease (p<0.05) in physical fatigue level
in compare with control group of animals according to the
following parameters: amount of shocks (4.2+0.9 and 19.7+4.4)
and total shock time (0.9£0.2 s and 3.3+0.8 s). There is no
significant difference in anxiety level between control and
experimental animals.

It was shown that providing animals with ASTA increased
their physical capability and endurance. However, there was no
significant effect on animals anxiety level. This results show
prospects of further ASTA research as a component of
specialized food products.
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Abstract. The article presents the results of empirical research on stress
reactions of students in the initial period of training when assessing the
influence of environmental factors. The state of psycho-emotional
sphere was studied and analyzed based on a sample of 122 first year
students of environmental, engineering and philological faculties of
Peoples ' Friendship University of Russia. The study showed that
different levels of anxiety have different effects on the stress response
and the level of adaptation processes among students. So a high level of
anxiety and mental stress causes a decrease in stress resistance in
training activities of freshmen. This affects the students’ psycho-
emotional state as well as their health and physiology.

Key words: stress, students, psycho emotional sphere

Most citizens of modern society in Russia and in the world
are prone to stress that causes a state of hypertension as a result
of influence of complex of environmental factors [1,2,3].The
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most unfavorable situation in the field of psychosomatic health
was observed among younger students [4-5].

High and constant mental and emotional overload among
students, the violation of the regime of work and rest, the
imbalance and inequality of power, often lead to maladjustment,
which, ultimately, may cause development of various diseases [6-
8]. Among the causes of psycho-emotional tension and nervous
fatigue during training in high school, you can select a set of
environmental factors (educational) environment. These include
high information load, exam stress, difficulties of interpersonal
communication, everyday problems, anthropogenic factors, etc.
[8]. In this regard, it is interest this phenomenon of students’
stress is worth studying. Stress of students in learning activities is
a comprehensive, integrated indicator of the individual. It
includes such personality components as an adequate level of
mental stress, low personal and situational anxiety, high capacity
and psycho-emotional stability, adequate self-esteem and
tolerance of socio-cultural environment [9,10]. Thus, the
students’ stress response in the initial period of training when
assessing the environmental factors impact can act as an indicator
of the mental health level and it is the starting point in the
research of students’ adaptation process.

Material and research methods. The study involved 122
students of 1st year environmental, engineering and philological
faculties of Peoples’ Friendship University of Russia. Sex and
age composition of the sample studied was as follows: 52 boys
(17,8+ 2.2 years) and 70 girls (17,2+1.4 years). Mental and
emotional status of the investigated sample of students was
determined by using a test questionnaire SAN (health, activity,
mood) test and C.D. Spielberg and Y. L. Hanin. Our study was
divided into 2 stages: Stage 1 - during the intercessional period
on the day of practical training, in the first half of the day (from
10:50 to 12:00). Stage 2 - on the day of exams before receiving
exam ticket around the same time. Student participation in the
study was voluntary.
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The results of the study and their discussion. At the 1 stage
of research using the test by C.D. Spielberg and Y. L. Hanin, we
identified the level of personal and situational anxiety of the
investigated sample of students. The results obtained allowed us
to divide the sample into 3 groups depending on the level of
personal anxiety (PT): high, medium and low levels of PT. The
first group with a high level of anxiety is the biggest - 44,3%
(n=54) of the total surveyed freshmen with average values in the
group trait anxiety 50,5+0.2 points. In the second group with the
average level of anxiety were included 33.6% (n=41) of students
with average values in the group trait anxiety - 35,2+0.5 points.
In the third group with low levels of anxiety were attributed to
22.1% (n=27) boys with averages of trait anxiety in the group and
20.6+0.5 points. With regard to the level of the reactive
(situational) anxiety (RT), we observed the same pattern as that in
trait anxiety. Through the study of psycho-emotional state of the
sample studied according to the test SAN revealed that the
students of the 1st group defined their health and mood as
average, and above average activity. The 2-nd and 3-rd group of
students evaluated their status according to the three-level scale
as good or excellent (health - 4,9+0,5 5,6+0,5, respectively; the
activity of 4.7+0.7 a 5.8+0.4, respectively; the mood - 5,2+0,2
6,2+0,6, respectively).

Discussion of the results. Studies show Y. V. Shcherbatykh
[11, exam stress is one of the first places among the causes of
psychophysical stress among students of the 1st course. The
student's ability to resist the effects of stress largely depends on
the characteristics of his personality traits such as anxiety.
Anxiety is a personal trait, reflecting a decrease of threshold
sensitivity to different stress factors [12]. One of the factors
affecting the adaptation of freshmen to high school training is to
adapt to stressful situations, where the complex acts of psycho-
emotional stress, which is most destructive during the period of
the examination session. The reactivity of students to exam stress
depends on the stress factor, personal characteristics of students,
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and also on how quickly passes its adaptation to the context of
University learning. In our study, emotional stress such as the
exam has led to a significant increase in the level of reactive
anxiety in the first place - the first-year students with high
personal anxiety [13]. Our studies are consistent with the results
of studies by Shcherbatykh Y. V. and Glebov V. V., Arakelov G.
G. where they studied stress and the adaptive processes of
students of different professions and ethnic groups and a
comparative analysis of their susceptibility to stress at initial and
final stages of professionalization.

Conclusion. Different levels of anxiety have different
effects on the stress response and the level of adaptation
processes among students. So a high level of anxiety and mental
stress causes a decrease in stress resistance in training activities
of freshmen. This affects the psycho-emotional, general health
and the work of the functional systems of the body. The level of
anxiety and emotional state of the first year students is directly
related with the adequate adaptation processes. The formation of
an adequate level of stress in students is key, to their mental and
physical health and an important factor in ensuring the success of
knowledge development and future career.
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Abstract: The article discusses the impact of air pollution on the
prevalence of respiratory diseases in the child population of the
Northern Administrative District of Moscow. Respiratory diseases are
the most widespread pathology, especially among children. An
increased incidence of children's respiratory diseases are observed
within industrial zones and major highways.
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Scientific and technological progress in the last century has
caused significant changes in the environmental conditions on the
planet. Humanity, as a source of global transformations, more
exposed to the effects of their activities. For any harm caused to
nature, it is paying their own health. Air environment has become
the most disadvantaged. Atmospheric air acts as a sort of
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intermediary contamination of all other objects of nature, it
contributes to the spread of large masses of pollutants over long
distances. Industrial emissions, airborne, polluted the oceans, soil
and water.

The quality of human health is largely dependent on the
quality of its habitat. The problem of environmental pollution is
most relevant in industrial centers where over 50% of Russia's
population are concentrated. According to preliminary
calculations, 40% of the urban population live in environmentally
hazardous areas. Urban environmental problems, mainly the
larger ones, are associated with excessive concentration on
relatively small areas of population, transport and industrial
enterprises, with the formation of man-made landscapes, far
removed from the state of ecological balance.

In the modern city one feels the influence of a whole range
of environmental factors, which largely determine the state of
one’s health. Although the chemical elements penetrate into the
body with food, water, and air, in most cases inhalation route
prevails in the city. This is due to the fact that the quality of
drinking water in the city stable than the composition of air and
relatively uniform distribution of food for the city eliminates their
effect.

Children and the elderly people have the lowest threshold
of perception pollutants , but it is difficult to trace precisely the
impact of environmental factors on elderly people. Therefore, the
study of children's health, and more preferably of evidence,
because children spend most of the time in the territory, without
departing from the area of residence, have no occupational
exposure to chemicals; less susceptible to bad habits and have
more intensive exchange substance absorption of toxic elements
proceeds more active than adults.

Children's health is an indicator of pollution and the degree
of hazard of the environment due to the high reactivity. With the
combination of rigidity weather with high levels of air pollution,
the disease process often takes place in the form of a common

72

72



cold or other acute respiratory diseases by type of stenosing
laryngotracheitis, obstructive bronchitis, followed by chronic
process and the development of asthma. According to research,
air pollution in cities leads to 20 - 30% of all disease, the number
of children with allergic, bronchopulmonary diseases increases
[1, p.150].

Northern Administrative District of Moscow was founded
in 1991 out of 6 areas: Leningradsky, rail, partly Timiryazevskiy,
Frunze, Krasnopresnensky and Sverdlovsk.

Resolution of the Presidium of the Russian Federation from
03.01.91g. Number 7 "On the administrative territorial division of
Moscow", defined boundaries and created 17 municipal districts,
since 1997. - District 16 by entering Businovskaya area in the
district of West Degunino.

The area of the Northern District of 10212 hectares, which
IS 10% of the total area of Moscow.

e Industrial areas - 14,500 ha (14.2%);

¢ Roads - 550 ha (5.4%).

Residential district territory occupies 57,100 hectares
(26.4%) and is distributed into 15 administrative districts
interspersed with areas of green spaces and industrial zones,
which results in different configurations areas with a significant
variety of road networks.

Northern District is one of the most densely populated in
the city - 10.3 thousand. people per 1 sg. km., including 142
thousand. Children. 36 thousand companies, organizations and
institutions were registered on the territory of the district in 2009.
There are also 404 industrial enterprises.

The branch structure of the industry is represented by
enterprises of almost all branches of industry: the Russian
aerospace, machinery, light industry, food and jewelry industry,
building materials, printing, etc.

There are 12 major industrial zones, major highways are:
Leningrad, Dmitrov, Volokolamsk Highway, as well as parts of
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the October District, Riga railways.

The most significant sources of air pollution in the territory
of the SAO are road transport companies, MSNPO "Bekeron"
TPP-21 and highways.

The main sources of man-made pollution of the atmosphere
by chemicals released to air in gaseous, liquid or solid, are
industry and transport. The contribution of road transport to air
pollution is steadily increasing and currently stands at 83%;
followed by emissions from stationary sources (industrial
enterprises) - 11%. Objects of power owns about 6% of total
emissions.

It is shown that the influence of urban industrial enterprises
on the part of the air can be traced for several kilometers.

Emissions from industrial enterprises are multiple and have
an unstable structure. The emissions can present a variety of
foreign matter in the form of solid particles (dust), gases, vapors.
Air pollutants are nitrogen oxides, sulfur, carbon, phenol and
aromatic hydrocarbons. Industrial dust is one of the main types of
air pollution. Dusty atmosphere bad passes ultraviolet radiation,
has antibacterial properties, and prevents the self-purification of
the atmosphere. Dust clogs the mucous membranes of the
respiratory system, is a carrier of bacteria and viruses. Soot, dust
and a component of which is a substantially pure atmospheric
carbon increases the incidence of lung cancer [2, p.90].

For large industrial enterprises of the Northern
Administrative District of Moscow are TPP-21, TPP-28, the
NGO "Bekeron" JSC, "Dux", OAO "Freedom", JSC "Meridian",
OAO "Moscow mill combine" scientific association "lvtran "and
others. The industry in the district is represented mainly by the
enterprises of motor transport, construction, automotive and
mechanical engineering, chemical and food industries, foundries
and electroplating industries, aviation industry.

Of 451 enterprises County, 258 (57.2%) of enterprises
located in industrial zones, emissions which account for 94% of
all recorded stationary sources. On the territory of the SAO
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within the Moscow Ring Road there are 12 industrial and 3
industrial and municipal areas. List of industrial zones of the
Northern Administrative District of Moscow and data on the
number of emissions of chemicals into the atmosphere, are
presented in Table Nel.
Table Nel.
List of industrial zones and data on the number of emissions of
chemicals into the atmosphere.

. . Amount The amount of | Emissions,
Name of the industrial zone .
of enterprises pollutants t/year
Industrll?I zone.nu'rlnber 46 15 75 24186 4
Korovino
Industrial zone number 47
"Vagonore-montnaya" 18 146 488,04
Eastern Degunino
Industrial zone number 5
"Main Street" 52 92 276,97
Industrial zone number 47
"Vagonore-montnaya" - 15 64 245,67
Dmitrovsky
Industrlla}l zone nu"mber 44 24 108 205,28
Bratsevo
Industrial zone number 45
"Automobile Engine" 35 133 153,03
Industrial zone number 48
"Degunino-Likhobory" 35 113 134,17
Industrial area number 9
"Streets of Truth" 11 94 85,54
Industrial zone number 7
"Botkinsky fare" 6 80 82,54
Industrial Area number 8 8 47 59,52
"fork in the area"
"Left-bank -Hovrino" 16 79 49,04
Industrial zone number 12
T AA 9 60 36,7
Industrlﬁl zone anlmber 13 14 61 26,65
Koptevo
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Due to the fact that the exhaust gases of cars come in the
lower atmosphere, and the process of their scattering differs
significantly from the high scattering of stationary sources,
harmful substances are practically in the breathing zone of the
person. The exhaust fumes from the engine contain a complex
mixture of more than two hundred components, including many
carcinogens. Therefore road transport should be classified as the
most dangerous source of air pollution near highways.

The district placed major highways such as Leningrad,
Dmitrov, Volokolamsk Highway and Korovinskoe; on the border
areas "Savelovsky", "Running” and "Airport” is held the third
transport ring, the intensity of the traffic, which is extremely
high.

In order to prevent the adverse effects of air pollution on
human health sanitary regulations "Hygienic requirements for air
quality SanPin 2.1.6.1032-01 populated areas." are developed.
This document established the mandatory hygienic requirements
for air quality populated areas and complied with hygienic
standards for the location, design, construction, reconstruction
and operation of facilities as well as the development of all
phases of planning documentation. Air quality is measured at
populated areas hygienic standards - the maximum permissible
concentration (MPC) of atmospheric pollution of chemical and
biological substances. This criterion ensures that there is no direct
or indirect effects on human health and the conditions of his
residence.

According to the system of social and hygienic monitoring
pollution levels in the district in 2008-2012., still remain high,
they have steadily increased in comparison to previous years. As
in previous years, the main pollutants monitored in the district are
nitrogen dioxide, carbon monoxide, particulate matter,
formaldehyde, benzene, phenol, ammonia, hydrocarbons of the
gasoline fraction. In some periods of the locally observed in the
district centers of ammonia contamination level up to 5 Macs [3,
p.16].
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Detectable levels of air pollution in the Northern
Administrative District of Moscow are mostly due to emissions
of mobile sources - cars, which are commonly placed in
residential areas, on the local area and pollute the air in the
breathing zone of the person. The share of vehicles in the area
accounts for about 85% - 90%, which is confirmed by the
observation of the levels of air pollution on block posts, placed in
the zone of influence of the highways and industrial enterprises.
Results for EHM suggest permanent presence in the atmosphere
of increased concentrations of hazardous chemicals and their
impact on the health of the population, especially children, so the
current state of air pool in Moscow is estimatedas adverse as a
whole [4, p.22].

Respiratory diseases are - the most common pathology,
especially among children. Out of the total incidence of children
of different ages 70-84% are acute respiratory infections and
chronic respiratory tract diseases: chronic bronchitis, pneumonia,
bronchial asthma, which is a third of the prevalence of chronic
respiratory diseases.

Increased incidence of children's respiratory diseases
observed in areas in the territories which are the major highways.
High levels of newly diagnosed respiratory diseases of the child
population, as in previous years, continued to be recorded in the
areas of: "Airport" (1762.93 per 1000 child population),
"Dmitrov"  (1396.04), "“Eastern Degunino” (1503 96)
"Savyelovskiy" (1383.22), as well as in the areas of
"Khoroshevsky" (1319.27), and "left bank" (1299.71 per 1000
child population).

Irritant effect on the mucosa of the upper respiratory tract
leads to the oppression of local and general non-specific
protective factors, with the subsequent development of secondary
immunodeficiency and oppression of interferon, a predisposition
to the development of acute respiratory diseases bacterial and
viral nature [5, p.13].
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Man-made air pollutants are the main risk factors for the
population living in the Northern Administrative District of
Moscow. The remaining outstanding issues - the organization of
movement of vehicles, development of systems of the main
streets, the complex design study for the expansion of the internal
road network neighborhoods in the urban concept of the county -
tends to further increase the levels of air pollution and as a
consequence of high levels of prevalence and newly diagnosed
diseases respiratory diseases among child population.
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Resumé. Dans ce présent travail nous nous posons comme
tache 1'estimation de la situation écologique dans les régions de la
Guinée, voire la Guinée maritime (ou Basse-Guinée), la
Moyenne-Guinée, la Haute-Guinée et la Guinée forestiere.

Il est nécessaire de faire des investissements dans les
activités de préservation de I'équilibre écologique, en
coordination étroite avec les programmes du développement
social et économique dans le cadre de l’effort commun des
autorités administratives.

Les mots clés: La Guinée, les minéraux, la conservation et
l'utilisation durable des ressources naturelles, la récultuvation des
terrains

La Guinée est un des principaux acteurs de la production
des minéraux en Afrique. Une demande croissante de matiere

entraine 1’exploitation intense des ressources naturelles, la perte
des foréts tropicales, la destruction de la couche fertile de la terre
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etc. Dans les conditions du développement intense de 1'industrie
miniere, la région de Dabola, en particulier, grand nombre des
gisements des minéraux sont surexploités, s'accroissent les
capacités des entreprises miniéres et la profondeur productive.

Il y a une tadche de compenser au fur et a mesure de
I'exploitation ou dans le cadre de « l'aprés-mine » les terres a
cultiver. La demande sociale porte sur de moindres impacts sur
I’environnement et sur la santé des écosystémes, formés pendant
des millénaires, et il s’agirait donc non seulement des lieux de
I’activité mini¢re, mais de la région avoisinante [1]. C'est
pourquoi pour la région de Dabola la récultuvation des terrains
acquiert une importance spéciale de nos jours. Citons, par
exemple, de tels objectifs de la Banque africaine de
dévelopment (2011): « Améliorer la gouvernance dans le secteur
extractif a travers le renforcement: (a) du cadre législatif (code
minier et pétrolier) et (b) de la chaine de contréle a travers 1’appui
a la mise en ceuvre de I’ITIE et au soutien de la facilité juridique
africaine lors des négociations des contrats miniers » [2, p.14].

Le but de notre étude est 1'élaboration des propositions sur
le systéme des activités qui portent a la conservation et
l'utilisation durable des ressources naturelles en Guinée. Il est
évident qu'une gestion rationnelle des différentes ressources
biologiques s’impose.

Nous nous basons sur l'expérience mondiale des études
écologiques. Un de tels standards de base est le standard
Britannique BS 7750. En avril 1995 1'Union Européenne a adopté
le paquet des documents concernant le management et audit
écologique (les standards ISO 14000) [3]. L'audit écologique
définit sous beaucoup de rapports le développement de
l'entreprise et la formation du marché des services écologiques.

Nous nous posons comme tache 1'estimation de la situation
écologique dans les régions de la Guinée, voire la Guinée
maritime (ou Basse-Guinée), la Moyenne-Guinée, la Haute-
Guinée et la Guinée foresticre.
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En premier lieu nous avons fait une analyse comparative de
la situation écologique en Guinée du point de vue du confort de la
vie dans les régions administratives ci-dessus.

L'objet de I'¢tude sont les systémes éco-économiques de ces
quatre régions administratives de la Guinée, [’analyse
comparative de leurs caractéristiques écologiques, climatiques et
économiques.

La zone foresticre, par exemple, présente un systéme
économique qui marie [’activité agricole a I’industrie miniere
diamantifére (essentiellement artisanale), avec la densité peu
¢levée de la population.

Les régions de Dabola et de Boké ont un systéme de
management environnemental typique pour la Guinée maritime,
la Moyenne-Guinée et la Haute-Guinée.

L'é¢tude de ces régions se complique faute de données
statistiques, voila pourquoi nous avons choisi la méthode des
estimations expertes [4, p. 172-175] pour évaluer la gestion
environnementale et la qualité de leur exploitation économique.

Cette méthode est appliquée a tout type du management.
Ces pronostiques et les estimations reflétent des jugement
personnels des experts en ce qui concerne les perspectives du
développement de chaque site et de chaque entité. Ils sont fondés
sur toute l'expérience de vie et I'expérience professionnelle aussi
bien que sur I’intuition.

Les méthodes intuitives expertes de la prévision sont
utilisées pour l'analyse des objets d’études, dont 1’état et
I’évolution ne se plie pas partiellement ou entierement a une
description objective ou a la formalisation mathématique car les
conditions de leur existance et du fonctionnement sont
incertaines.

L'estimation experte est nécessaire, quand il n'y a pas de
base théorique due pour I’étude du développement de 1'objet,
quand I’objet est trop compliqué ou encore quand le chercheur est
a court de temps.
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Les méthodes individuelles sont fondés sur 1'utilisation des
opinions des experts qui les donnent indépendamment I'un de
l'autre. Sont le plus souvent applicables la méthode de l'interview
et les estimations analytiques expertes, en particulier, la méthode
de Delphes [5] quand on consulte les experts sur un sujet précis.

Cette méthode suppose l'utilisation de la série des
questionnaires. A la premicre étape nous avons défini 1’objet
d’étude. A la seconde étape il a fallu choisir les experts selon les
critéres de leur indépendance et du niveau de leur connaissance
de I’objet. Puis nous avons élaboré un questionnaire avec des
questions ciblées. Et aprés nous avons traité les réponses, posé les
questions (auxquelles nous avons des amendements) aux experts
et encore une fois traité les réponses.

Dans les buts de la minimisation des dépenses pour le
pronostic nous avons invit¢ le nombre minimal des experts, a
condition de la garantie de l'erreur du résultat de la prévision pas
plus b, ou: O<b<l. Il est recommandé de définir le nombre
minimal des experts selon la formule :

Nmin = 0,5 (3/b +5) oub =3/ (N/0,5 - 5)

Avec cela on doit observer la stabilisation a I'estimation
moyenne de la caractéristique pronostiquée. L'insertion ou
I'exception d'un expert du groupe doit ne pas changer I'estimation
relative de la valeur cherchée qui doit étre plus que b.

La méthode décrite des estimations expertes a permis
d’élaborer les questionnaires pour acquérir l'information
authentique selon les caractéristiques objectives sur des systémes
éco-économiques.

Dans le panel du 1-er tour du sondage sont entrés 47
experts de professions différentes: directeurs (4 personnes),
juristes (5), économistes (4), mathématiciens (5), médecins (6),
chimistes (5), géologues (4), ingénieurs (5), agronomes (5),
diplomates (30) 10 groupes d’ experts au total.

Dans le 2-éme tour du sondage du panel il y avait 13
experts Guinéens : juristes (2), économistes (2), médecins (3),
géologues (2), un agronome, ingénieurs (2), un diplomate.
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Une telle composition des panels permet d'estimer le
confort de vie du point de vue d’une personne cultivée qui est un
consommateur des richesses naturelles, ayant eu un diplome
d’école supérieure moderne. Cela évite le danger d'altération de
cette estimation provoquée par la formation technique de la
personne.

La rédaction des questionnaires se basait sur l'expérience de
la Fédération de Russie. Nous nous somms servis de la
classification des zones a divers risques €cologiques du Ministere
de 'Ecologie et du Développement Durable de la France [6].

Les faits concrets de 1'étude sont présentés par nous plus tot
[7].

L'estimation de I'état présent des systémes écologico-
économiques des régions administratives de la Guinée du point
de vue de l'audit écologique permet de faire les conclusions
suivantes.

La Guinée forestiére éprouve la plus grande charge de la
pollution, la coupe des bois et les incendies forrestiers. 2/3 de la
population n’utilise a titre du combustible que le bois. D’apres le
critére de pollution les autres régions se placent comme il suit : la
Moyenne-Guinée, la Guinée maritime (ou Basse-Guinée) et La
Haute-Guin¢e. Cependant d’apres le critere de la charge
anthropogéne la région la plus atteinte c’est la Haute-Guinée,
vont aprés la Guinée maritime (ou Basse-Guinée), la Moyenne-
Guinée, La Guinée forestiére. Selon le critére des maladies de la
population la région la plus malheureuse est la Haute-Guinée.
Puis vont la Moyenne-Guinée, la Guinée maritime (ou Basse-
Guinée). Cependant, la Haute-Guinée souffre le plus de la
pénurie de 1'eau potable, de la baisse de la fertilité des terres, de la
disparition de la couverture végétale et de I’apauvrissement de la
biodiversité animale. La Haute-Guinée, selon les experts, est la
plus malsaine, elle tient la premiere place par les maladies
humaines. La Guinée maritime (ou Basse-Guinée) est la région la
plus industrialisée, a le réseau le plus développé des institutions
de la santé publique. Mais les terres y perdent la couche fertile
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supérieure du sol et, bien sir, la végétation en souffre. Des
carrieres de diverse grandeur et profondeur, tas de rejets, dépots
du déblai, excavation de la terre, des tranchées et des fossés, des
dépotoirs industriels et des ordures ménageres ce sont les suites
néfastes du méme processus de I’industrialisation.

Conclusion. La source principale des problémes
écologiques en Guinée, c’est 1’absence des industries
spécialisées, basées sur la production a cycle fermé, ainsi que
l'utilisation peu rationnelle des ressources premieres. La situation
écologique révélée est caractérisée comme celle de crise: la
pénurie de Il'eau douce, 1'¢tat de la couverture végétale,
I’apauvrissement de la biodiversité animale, la baisse de fertilité
de la terre et la hausse des maladies. C’est la Guinée forestiere
qui est la meilleure région écologiquement parlant. Une nouvelle
approche 1égislative s’impose en Guinée. Il est nécessaire de faire
des investissements dans les activités de préservation de
'équilibre  écologique, en coordination étroite avec les
programmes du développement social et économique dans le
cadre de I’effort commun des autorités administratives.
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Abstract: Biodiversity is an integral part of our lives. Various negative

factors arise due to human activities, bad influence on the environment

and wildlife. Humanity needs to pay more attention to the problems of

the destruction of biodiversity and to take measures to preserve rare and
endangered species.
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A negative impact on a variety of factors such as population
explosion; pollution of water, soil and air; poaching and illegal
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trade; large-scale deforestation; the use of pesticides; seizure of
land for agriculture. Along with this, there are various methods
for biodiversity conservation: monitoring of intensive
development of agriculture, the protection and restoration of
habitats, reduce the use of toxic substances, limiting trade in
species (particularly rare and endangered), the creation of
protected areas, the establishment of protected areas, the
establishment of sperm banks and seeds to preserve the genetic
diversity, the preservation of the gene pool of rare species in
zoological parks.[1]

Many zoos accumulate a lot of experience and reach new
zoo-technical and technological solutions to achieve sustainable
breeding of problem species. The activities of the zoos hidden a
huge reserve for the recovery of rare natural forms of life; to
preserve the gene pool of wild species that may be involved in
ZOOCULTURE, and for use in industrial breeding methods for
the direct impact on the physiological state of animals which have
been developed in industrial and academic departments of the
leading zoos in the country. [2] The most successful work in this
direction is conducted in lower vertebrates, fishes, amphibians,
reptiles; conditions have been successfully reproduced at the
present time on the basis of the zoo. In zoos some researches that
are devoted to the study of animal behavior in captivity are
conducted. Also in zoos, there are processes of domestication of
animals, especially species with a large number of generations.
Latest works in the zoos related to the study of processes of
synanthropization, as a result, and with the enrichment of the
fauna of cities and other areas, to varying degrees, mastered by
man. Zoos are the last refuge for many small groups in number of
animals. In order to give the animals the necessary conditions for
life and reproduction in captivity, you need an accurate
understanding of species-specific features of their behavior,
physiology, lifestyle, nature and knowledge of a variety of other
features pet zoo. Breeding in zoos to the reintroduction - an
important way to preserve endangered species. Thanks to this
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Arabian oryx (Oryx leucoryx), the California condor
(Gymnogyps californianus) and many others were saved.

One of the main tasks of the zoo is to preserve rare species
of animals and carry out their subsequent return to the nature.
But, along with this there is a problem - it is to breed rare and
endangered species of animals in captivity. To solve this problem
requires a special technique, which includes tools such as
artificial insemination, the use of bio-stimulants, incubation of
sperm preservation. [3]

Sometimes serious difficulty is how to find pairs
manufacturers, which creates a special form of sharing
manufacturers for a certain period.

The Moscow Zoo is working on the reintroduction of
animals, the protection of which is given relatively little attention
- rare species of amphibians. Unlike amphibians, birds and
mammals can be bred in captivity in large quantities sufficient for
recovery of natural populations. Zoo staff has developed a
universal method of hormone stimulation of amphibian spawning.

[4]

However, in most cases, a separate zoo cannot contain a
sufficiently large number of individuals of one species to
successfully breed these animals, avoiding inbreeding. This
works only with the complex efforts of many zoos, creating a rare
species in captivity, a kind of artificial (or “zoo™) population.

The role of the Moscow Zoo in the preservation of rare and
endangered species is very important. Collection of terrestrial
vertebrates in the Moscow Zoo has a high diversity of species,
and this indicator is one of the richest among other Russian and
even European zoos. Figure 1 presents data characterizing
changes in the species composition of terrestrial vertebrate
collection of the Moscow Zoo from 2004 to 2013.
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Fig.1. The dynamics of the species composition of terrestrial
vertebrates collection Moscow Zoo.

The most varied collection of birds can be clearly seen from
the bar chart. During the period under review at the zoo kept at
least 255 species (2004) at the same time. Also of note is a
gradual increase in the collection. Its maximum, 307 species, it
reached in 2012. The variety of this group of vertebrates in the
zoo due, firstly, with its high species diversity in the nature (of
the land vertebrates is the most numerous class, numbering about
8,600 species); and, secondly, a long-established and well-
developed system of detention.

The second number of species in the collection is a class of
reptiles. The number of both species contained here ranges from
181 (2005 g) to 238 (2013 g). Collection of reptiles for the period
under review also increased. The high rate of species diversity in
this group of vertebrates is associated primarily with the achieved
in the last two decades of success in their keeping and breeding
and, of course, a great diversity of species of reptiles in nature
(about 6400 species). Unfortunately, most of the collection is not
exposed on the exposition and is located in the back of laboratory
facilities.

The next collection is representative of the class of
mammals. In general, the size of the collection of this group of

88

88



the most stable, but there has been some growth from 162 (2005
g) to 179-182 species (2012-2013 g). The fact that the collection
of mammals inferior to the size of the collection of birds and
reptiles, primarily due to the fact that traditionally live in zoos
larger species. They, of course, require larger cages and
significant financial costs for maintenance.

Furthermore, it should be noted that the nature of this class
has minimal diversity (about 4000 species).

Then follows the least rich collection of amphibians. The
maximum size of 60 species it reached in 2011 and 2012, the
minimum was in 2005 - 34 species. In the last years of the
considered  (2013) collection of amphibians decreased
significantly, almost 1/3. A small collection of this group of
vertebrates is connected not only to the fact that the number of
species of this class of naturally much smaller than other
terrestrial vertebrates (of about 2500 species), but probably with
established tradition.

Summing up the analysis of the materials presented in Fig.1
we can say that the collection of terrestrial vertebrates of the
Moscow Zoo includes a large set of all four classes of species,
amphibians, reptiles, birds and mammals. The richest collection
belongs to birds and the least is amphibians. Over the last decade
as a whole has been an increase in species diversity of terrestrial
vertebrates of all classes of the Moscow Zoo.
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sandy slopes and stopping of sand movement ecological peculiarities of
psammophytes were studied. Species diversity and distribution of life
forms on different exposures of slopes in three locations are
established.
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Sandy slope movement provokes destruction of ecosystems,
extinction of wild animals and covering of large agricultural areas
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and pastures with sands. Sand consolidation should be performed
by means of local plants [1]. This problem is very urgent and
very often has an anthropogenic reason [2, 3].

Psammophyte is a plant adapted to sandy environments. It
has the characteristic of being very susceptible to wind erosion,
has xeromorphic structure and strongly developed root system.

The objective of the research is to examine particular
ecological characteristics of psammophytes in sand-pits on
different slopes. Tasks of the research are the following:

1) to examine flora diversity of sand-pits;

2) to determine major ecological and morphological
characteristics of sand plants;

3) to determine the life forms of sand-pits’ plants;

4) to find out which abiotic factors determine diversity and
spatial distribution of sand-pits’ plants.

We have visited three sand-pits in the Moscow region
(Dzerzhinsky, Zvenigorod, Radumlevsky) and have examined the
northern and southern slope of each sand-pit, using the geo-
botanical description and studying the rhyzomes. Also life forms
by K. Raunkiaer [4] and I. G. Serebryakov [5] and the rhythm of
seasonal vegetation were determined.

Diversity of species in sand-pits is higher on slopes with
exposure to the south (Fig. 1) compared to slopes with exposure
to the north.

Habitat
Fig. 1. Species diversity of plant in different sand-pits.

Number of species
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The vegetation cover is sparse; density of cover is about 20-
30%, which is common for the sandy landscapes [6]. The main
factors determining species diversity are the steepness of the
slopes, the richness of the soil, the lightness. The number of
species is determined not only by historical patterns of
development of the landscape, but also by ecological factors [7].
The important role played by the contrast of humidification [8].
Because of lack of water many species can’t penetrate the
southern slopes, where vegetation is quite xeromorphic [9, 10].

K. Raunkiaer suggested a system of plants classification
based on the position of their bud of regeneration and found that
the distribution of their main categories well corresponds with the
distribution of climatic conditions. K. Raunkiaer distinguished
five basic life forms: phanerophytes (Ph), chamaephytes (Ch),
hemicryptophytes (H), geophytes (G), therophytes (T).

From the spectrum of life forms (Fig. 2) one can notice
prevailing of hemicryptophytes on all reviewed habitats. It’s
generally typical for the temperate climate. Difference between
exposures of slopes was not detected.

Zven SW

M Zven NE

Radum

Part, %

W Dzerzh SW

I - .J I—_ Dzerzh NE

Life form
Fig.2.The spectrum of life forms according to the system of K.
Raunkiaer in different habitats.

I. G. Serebryakov proposed a classification of life forms by
the structure and duration of above-ground main axes’ growth
(trees, bushes, shrubs, herbs). Further each type is worked out in
details by others characteristics.
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The spectrum of life forms according to I. G. Serebryakov
characterizes completeness of using the environment [9]. It
demonstrates the predominance of herbaceous long rhizome
polycarpic plants, short rhizome polycarpic plants, loose
cespitose polycarpic plants which generally found in Central
Russia’s plant communities, but the abnormal presence of tap
root polycarpic plants characterizes the specificity of sandy
habitats (Fig. 3).

W Zven SW
| W Zven NE
x
f | Radum
©
a I |
W Dzerzh SW
m Dzerzh NE

Life form

Fig.3. The spectrum of life forms by the system of I. G.
Serebryakov for different habitats.

Shorthand notations: Sp — semishrub; PMp — perennial
monocarpic; BMp — biennial monocarpic; Amp — annual monocarpic;
TRPp — tap root polycarpic; LRPp — long rhizome polycarpic; SRPp —
short rhizome polycarpic; LCPp — loose cespitose polycarpic; CPp —
creeping polycarpic; RSPp — root sucker polycarpic; OSPp -
overground stoloniferous polycarpic.

There are three types of seasonal vegetation: deciduous
plants (D), summer-wintergreen plants (SWG), evergreen plants
(EG). Due to the rhythm of seasonal vegetation deciduous plants
prevail. It’s also typical for temperate climate (Fig. 4). Difference
between exposures of slopes was not detected.
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Fig.4.The distribution of plants due to the rhythm of seasonal
vegetation in different habitats.

Conclusions:

1. According to the historical data and personal
observations, here are plants’ most important characteristics that
are used in order to stop movement of sandy slopes:

a) capacity to endure or survive while being covered up
with sand;

b) enhanced capability to build up adventitious roots or
vegetative shoots;

c) high rates of growth after the filling up with sand;

d) diffused or deep-seated root system;

e) considerable resistance against drought and mechanical
damage;

f) capability of natural reproduction;

g) ability to improve the properties of the soil.

2. Total species diversity of 119 species was noticed. It’s
higher on the southern slopes.

3. In the spectrum of life forms according to K. Raunkiaer
hemicryptophytes prevail which corresponds to the spectrum of
the temperate climate.

4. In the spectrum of life forms according to I. G.
Serebryakov the tap root polycarpic plants have significant
proportion which does not cohere with a typical range of plant
communities in Central Russia.

5. By the rhythm of seasonal vegetation the summer-green
plants group is a dominant one.
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Specially protected natural areas (PNA) — the land, water
surface and air space over them where natural complexes and
objects have special environmental, scientific, cultural, aesthetic
recreational and improving value which are withdrawn by
decisions of public authorities fully or partly from the economic
use and for which a special protection regime" [1].

At the moment there are 119 protected areas, including 10
natural-historical parks (within MKAD) [2]

"Natural-historical Park — a specially protected natural area
with environmental, historical, cultural, educational and
recreational value and is particularly valuable for the city and the
natural complex monument of Russian history and culture” [3]

Such parks are established in natural areas, including
monuments of history and culture (garden art). Natural-historical
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parks in Moscow are created with the aim of preserving natural
complex and monuments of history and culture within the
boundaries of specially protected natural territories. The allowed
areas are used for cultural, educational and recreational
purposes.[4]

The purpose of my work is to explore the natural and
historical parks of Moscow. | conducted a comparative analysis
of data PA according to the following criteria: the area of the
Park, the number of historical monuments, infrastructure
(including benches, gazebos, dustbins per unit area), outdoor
activities, biodiversity (which was divided into 2 categories-flora
and fauna, the number of species living in the Park was
considered)

The result of these observations were ranked according to a
five point system where 1 point — poor condition of a certain
criterion, and 5 points — a high indicator of criterion.
Moskvoretsky Park, the largest Park of Moscow is the leader (in
total 19 points). Its vast territory includes the fact that flora and
fauna is very diverse and includes species listed in the Red book
of Moscow. This means that the Park is most suited to what it
was created (namely to preserve the natural complex of
monuments of history and culture) This is followed by Tsaritsyno
(18), Ostankino (18) and Bitsa (18) parks. The last two are
characterized by a high biodiversity: Bitsa Park has a large area,
in Ostankino Park there is particularly diverse fauna. In
Tsaritsyno - planned infrastructure, and there is a large number of
historical monuments. An intermediate position in my
classification is the Park "Pokrovskoye-Streshnevo™(17), which
by many measures is the best Park, but its territory is small.
Kuzminki-Lyublino (15), Sokolniki (13) and Tushino (12) parks
are not the examples of symbiosis between man and nature, flora
and fauna these parks are not “"tanks" of natural resources.
Natural-historical parks in Moscow are being created in order to
save remained pieces of nature in such a big city.
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Today such science as palaeoecology uses data
from fossils and subfossils to reconstruct the ecosystems of the
past. It involves the study of fossil organisms and their associated
remains (e.g. shells, teeth, pollen, and seeds), which can be used
to interpret their life cycle, living interactions, natural
environment, communities, and their death. Such interpretations
aid the reconstruction of past environments [1]. Therefore
research of a specific biodiversity of the last geological eras is
acute. Unfortunately, there are difficulties in research of this area
as it is unknown, how many types occupied a certain community
during a certain geological era, and what types were really
characteristic of it as actually there is only limited data.

Application of various indexes of a biodiversity (Jacquard's
coefficient, index of similarity of Syorensene.t.c) in
palaeoecology allows to find a profuseness of specific wealth in
some measure and to define similarity among various
communities. The index of specific similarity of Syorensen was
applied to research specific variety in different geological eras.
This index is used for comparison of specific similarity of
biocenoses, in our case of tafotsenoz (from greek taphos — a
grave, burial and koinés — the general) — a congestion of the
fossils (animals and plants) buried in rainfall, but few changed by
processes of a mineralization) [1].

o 2C
T a+b

where a and b — the number of the types found in each of
the compared biocenoses, and ¢ — the number of the general
types. It doesn't differ from Jacquard's index.

Throughout all Cenozoic time in the territory of an
intermountain Zaysan almost continuously there was the Zaysan
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lake basin considerably changing on morphometric and
ecological conditions [2]. At that time the existing Zaysan lake
changed in structure of a biota at a boundary of an eotsen (33,9 +
0,1 million years ago) which was a considerable event in
evolution of its ecosystem. According to lithologic and
geotectonic data, on a joint of the end of a Palaeocene and the
beginning of the lower eocene in the territory of the studied
depression there were tectonic movements which led to a raising
of areas of demolition and strengthening erosive processes, and in
that time there passed some humidization of climate.

The Eocene landscape surrounding the lake was a savanna.
The theriofauna of the lake was dominated by representatives of
archaic tapirs, Veragromovia desmatotheroides, kondilyators,
pantodonts, dinocerata Uintatheriidae, tapir Isectolophus,
Helaletes. Open and half-open spaces were inhabited by turtles
Hadrianus  obailiensis, Ergilemys insolitus saikanensis,
Protestudo  darewskii, P.illiberalis [2]. According to
paleobotanical data, the climate is characterized as hot, tropical or
a subtropical and warm-temperate, not too arid, but seasonally
dry.

In the Eocene in the territory of the lake there were mostly
representatives of tropical flora.

To calculate, the published data was used, sponsored by
V.S Yerofeyeev and I.A. llyinskaya. The Paleogene basin in
Zaysan provides 4 suites on Table V.S. Yerofeyev: north - Zaisan
Formation (Upper Cretaceous - Paleocene) turanginskaya
Formation (Lower - Middle Eocene), tuzkabakskaya Formation
(Upper Eocene - Lower Oligocene) ashutasskaya Formation
(Middle and Upper Oligocene).

Syorensen index of similarity between the floras of the
north - Zaisan and turanginskoy suites is 0.1%. The total number
of species - 92, the number of the same species is 5.

Syorensen index of similarity between the floras of
turanginskoy and tuzkabakskoy suites is equal to 0.3%. The total
number of species - 96, the number of the same species is 13.
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Syorensen index of similarity between the floras of
tuzkabakskoy and ashutasskoy suites is 0.1%. The total number of
species - 130, the number of the same species is 7.

For a graphical analysis of the similarity of samples
Terentyev Pleiades were used. This type of graph, unlike dendrite
considers all similarity matrix. Terentyev pleiades also can be
constructed using faunal similarity matrix calculated based on
Jaccard similarity index [4].

Similarity (%)

A A b B T
1
0,5
0.3
0.1 ==
O >

Picture 1. Terentyev pleiades

This type of graph is an undirected graph. All its objects
can be connected by lines, reflecting a measure of similarity and
connecting objects. The thickness or the nature of the lines
corresponds to a certain range of similarity index [4].

The exhaust from the points of parallel lines are connected
to the segment at the value of the similarities and combined into a
single cluster. Then there is the second largest index of similarity.
If it connects the two other not yet united in a group objects, then
they are connected in the same manner as the first two, but
separate from, the appropriate level of similarity. In our example,
the second strongest relationship exists between objects and AB
SH (0.1), with one of these sites has already integrated into the
cluster. [4].
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It should be noted that the results are imprecise and require
further adjustment. The study of biological diversity
paleoecosystems  requires their measurement, and the
measurement is made possible only when the qualitative features
can be described quantitatively in terms that can be compared [4].

Especially rewarding is the method of comparative analysis
of the fauna, flora, ecological communities. This analysis must
first reach the organisms that existed simultaneously, but lived in
different conditions; but it is also necessary to conduct a
comparison with biocenoses, individual forms and whole fauna
and flora of various geological ages, including the modern era.

Zaysan valley is of great interest for further analysis of
species diversity paleoecosystems. Characteristically, the end of
the Cretaceous period to the present time, the overall plan
orographic environment Zaysan depression is substantially
changed, the main watershed basin is prone vast hills that existed
on the territory of the Altai and the Mongolian Altai. [5]
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Abstract: Comparative analysis of the zooplanktonic community was
performed in the pelagic and littoral zones of overgrown Lake Beloe
(Volzhsko-Kamskiy Biosphere Natural State Reserve, Republic of
Tatarstan, Russain Federation). We detected a remarkable diversity of
both pelagic and sublittoral plankton. The planktonic community of the
macrophyte zone differs from the community of pelagic zone in a
species composition and in larger species diversity.
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Introduction

The littoral zone of a lake is known to be an area with a
specific complex of conditions that influences the entire lake
ecosystem [1]. Macrophytes are an important component in
regulating the biological structure of a lake. Macrophytes
influence organism distribution in a lake, light transmission,
temperature and pH [2].

Macrophyte occurrence in a lake and degree of its
overgrowth show trophic conditions of a lake [3]. Complex
relations between planktonic organisms and between planktonic
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organisms and macrophytes are a subject matter and a basis for
making hypothesis and theories for different scientists [4].

Usually, sublittoral planktonic community in the
macrophyte zone differs from that in the pelagic zone of a water
body and consists of truly planktonic as well as of the periphytic
and benthonic species [5]. Macrophytes form a community
habitat and establish development peculiarities of all groups of
planktonic community (particularly, protozoo-, zoo- and
phytoplankton) in a littoral zone of a lake with macrovegetation
[6]. The problem of planktonic organisms development in
macrovegetation is not limited to clearing up differences in
biodiversity indicators in various biotopes for diverse planktonic
components, but it also involves a study of interaction between
macrovegetation and planktonic community as a whole. The
interaction is reflected by a competition, by displacing a
competitor in space, light interception (shading) or nutrient
interception (intensive absorption), by allelopathic influence [5],
by interspecific competition of zooplankton in macrovegetation,
by influence of invertebrate predators inter-connected with
macrovegetation on zooplankton. Besides, this interaction affects
structural and productional indicators of the whole planktonic
community.

The first stage in research of any problem (particularly,
revealing of interaction mechanism) consists of data
accumulation. In this instance, phyto-, protozoo- and zooplankton
are researched in various ecotopes diverse in mineralization,
chemical structure, the extent of overgrowth and morphometry of
various lakes. This work represents the results of the first
planktonic community research in macrovegetation of Lake
Beloe. The study is intended to identify peculiarities of
planktonic community development (as a whole and its separate
components), comparing a pelagic part of basin with a littoral one
and associations formed by particular macrovegetation species.

Materials and methods

Lake Beloe (55°5526.2"N, 48°45'49.9"E) is located in a
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protected zone of the Raifskiy area of Volzhsko-Kamskiy State
Natural Biospheric reserve, Republic of Tatarstan, Russian
Federation. It is located in a hydrosystem of the rivers Sumka and
Ser-Bulak, located in a karst-suffosion valley.

Lake Beloe is a water body of karst-suffosion origin,
overgrown (30% of its area is occupied by macrophytes located
along the coastal zone). Water retention time in the lake is high,
its maximum depth of 4 m, which is found in the south-eastern
part of the lake. The lake length is about 557 m and its width is
about 170 m. At the sampling time, the lake was thermally
stratified with a thermocline at the depth of 2-3 m. Water
transparency was up to 1.4 m and water colour value was low
(80°Pt).

Lake water has medium level of mineralization and belongs
to calcium-hydrocarbonate type. In 2006, a surface layer was
oxygen saturated (up to 168%), while we revealed a saturation
deficit (8.7%) at the bottom. The following macrophytes are
located in the 10 m width littoral zone: Typha latifolia L., Zizania
latifolia Stapf. and Sagittaria sagittifolia L. A shallow part of the
lake, with a depth of less than 1 m, is covered by Ceratophyllum
demersum L., Elodea canadensis Michx., Potamogeton
angustifolius J.Presl and Nuphar lutea L.

Our study of the zooplankton community was conducted in
July of 2006 in six different biotopes: a) a water column in the
pelagic part, and b) in a macrovegetation, belonging to different
ecological types [7]: helophyte tall grass (Z. latifolia) and
helophyte low-grass (S. sagittifolia), submerged rooted
hydrophytes (C. demersum and P. angustifolius) and rooted
hydrophytes with floating leaves (N. lutea).

Samples were collected with Ruttner bathometer (4 L). In
macrophyte beds water was sampled from a surface layer (0.1-0.3
m). In the pelagic zone samples for zooplankton analyses were
taken from a surface layer (0.1-0.3 m) and from the whole water
column (0-4 m), respectively.

For zooplankton analysis we concentrated 5 L of water by
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filtering it through Apstein net of 64 um_mesh size. Zooplankton
samples were fixed with 4% formalin and counted in the Bogorov
chamber. Abundance (ind./L) and biomass (mg/m?®) were
calculated for each species in each sample. The tables of standart
weights of organisms [8] and our measurements were used to
calculate the biomass. The guide books of were used for
identification of the zooplankters.

In zooplankton community we considered as dominant
species those with abundance and biomass not less than 10% of a
total abundance and biomass

Species diversity was evaluated using Shannon index.
Pielou index was used for confirmation of species community
equitability on abundance. Similarity of the planktonic
communities in different ecotopes was calculated with Serensen's
similarity coefficient. Stand Density Index (SDI) was calculated
for each species in community. SDI is the criteria, connecting
average biomass (B) and the abundance of individuals (N),
characterizing species inside of biocoenosis:

SDI =+ NB

To study the variations of plankton community, a principal
component analysis (PCA) was conducted. It is a factor method
of statistical analysis, and a linear and multidimensional part of
descriptive statistics. It can synthesize, describe and classify data
from one table to provide a summary. A PCA was made for the
total community on the basis of Stand Density Index.

Cluster analysis was made using Serensen's similarity
coefficient for planktonic communities in different ecotopes.
Clustering of data was made by Ward method, euclidean distance
was used as grouping parameter.

Statistical analysis (data clusterization and factor analysis)
of the results was made using Statistica 6.0 software.

Results and discussion

In 2006 in all biotopes we found 84 species of zooplankton
(taking into account zooplankton inhabiting the whole water
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column of the pelagic zone). Among them, 18 % of zooplankton
species were unique for pelagic zone and 60 % of zooplankton
species were unique for the macrophyte zone. Similarities
between pelagic and macrophyte zones were 35 % for
zooplankton community. Sorensen’s coefficients indicated low
similarity between plankton inhabiting pelagic zone and
communities of different sublittoral ecotopes (45-57 % — for
zooplankton). From the other side, similarity between plankton
communities inhabiting different macrophyte species beds was
high (44-50 % — for zooplankton). Cluster analysis indicated the
peculiarity of pelagic plankton; and the community from Nuphar
was the closest to the pelagic one among the sublitoral ecotopes
(Fig. 1).

Pelagic zone

Nuphar lutea

Potamogeton angustifolius

Sagittaria sagittifolia

Ceratophyllum demersum

20 40 60 20 100 120 140 160

Linkane Distance

Fig. 1. Cluster analysis on similarity of the zooplankton

communities in Lake Beloe.

Species diversity of zooplankton (Shannon index based on
abundance Hn = 4.59; Pielou index E = 0.84) community was
higher in the zone of submerged rooted macrophytes
(Ceratophyllum and Potamogeton). Shannon index was high due
to a high number of species and a relatively low number of
dominant species (or even their absence) (Table 1). In
zooplankton community from C. demersum, 94 % of total
abundance was presented by subdominants, while dominants
were absent.
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Table 1. Comparison of plankton in different zones of Lake Beloe

in July 2006.
Parameter Biotope
IS
—_ 5+ C wn >
S e g2 3 e <

. o = LS & =

g5 |85/52 |58 |es=

o3 E| < E2 23 |EE S S

Semn 2 S 5 £ E > 5 =

2ol Z2 |85I88 |88 |[NE
Number of 9 22 n.f. 44 24 37
species
Shannon 2.8/2.13 3.0/2. | nf. 4,59/3. | 4.17/3.26 | 4.18/3
index, 56 86 .01
H(N)/H(B)
Pielou 0.62 0.67 | n.f. 0.84 0.91 0.80
index
Abundance, 108.6 266.8 | n.f. 469.2 702 651.8
ind./L
Biomass, 894.3 1583. | n.f. 3218.2 | 20745.4 11324
mg/m3 8 9

n.f. - not found; Hy) - Shannon index calculated based on
abundance, H, - based on biomass

Maximum total abundance (4.85 x 106 ind./L) and biomass
(21.89 mg/L) for zooplankton (from macrophyte association of
three different ecotypes: N. lutea, C. demersum and S.
sagittifolia) were registered for the zone of S. sagittifolia.
Maximum total number of species (118 species) was registered
for planktonic community in C. demersum. Maximum numbers of
plankton species were registered in submerged rooted
hydrophytes zone (Table 1). High abundance and biomass of
plankton in submerged rooted plants communities was noticed
previously [3,7]. It is explained by (1) presence of a suspended
organic matter and fine detritus, (2) better protection from waves
and wind, (3) diversity of local niches etc. Maximum value of
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zooplankton abundance in S. sagittifolia was caused by a great
number of nauplii there. Minimum number of species (81), total
abundance (1.95 x 106 ind./L) and total biomass (3.47 mg/L)
were registered in N. lutea zone. It’s interesting that species
inhabiting this zone were similar to those in pelagic zone,
because the N. lutea forms the most “pelagic” zone of
macrophytes. As it is also known, this plant extracts the alkaloid
nupharin, depressing the development of cyanophyta [5].
Furthermore, broad leaves of N. lutea reduce the light penetration
to the water column and due to this unfavorable for the
phytoplankton. Lack of available food decreases number of
protozoan (ciliates) and metazoan plankton species.

Another peculiarity of the plankton of Lake Beloe in 2006
was a relatively high number of Rotifera in pelagic zooplankton
(44 %) comparing with littoral community (11-24 %). Our results
are in a good agreement with those by [9], who also found high
abundance of Rotifera in the pelagic zone of Lake Beloe. As
Rotiferia prefer more eutrophic conditions, we can propose that in
the littoral zone macrophytes adsorb the organic particles from
the water, but there is a lot of fine detritus on the leaves surface.
It could be regarded as explanation of high number of the sessile
rotifers Rotaria neptunia (Ehrenberg, 1832), R. rotatoria (Pallas,
1766), Dissotrocha aculeata (Ehrenberg, 1832) and scrapping
crustaceans (Pleuroxus truncatus (O.F. Muller, 1785), P. aduncus
(Jurine, 1820), Chydorus sphaericus (O.F. Muller, 1785), C.
ovalis Kurz, 1875, Alona intermedia Sars, 1862, A. rectangula
Sars, 1861) occasionally present in plankton samples. These
species generally are filterers. They were washed out from the
floating leaves of Nuphar lutea and gave about 94 % of
“plankton” abundance. In zooplankton inhabiting other
macrophytes (Typha latifolia, Zizania latifolia, Sagittaria
sagittifolia, Ceratophyllum demersum, Elodea Canadensis and
Potamogeton angustifolius) and in the pelagic zooplankton the
percentage of filterers was lower (68-80 % of total abundance)
and the role of predators (Mesocyclops leuckarti (Claus, 1857),
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Thermocyclops oithonoides (Sars G.O., 1862), Eucyclops
macruroides (Lilljeborg, 1901), Microcyclops varicans (Sars
G.0., 1863)) was more considerable. Some authors [5] observed
similar distribution of filterers and predators in zooplankton
community.

As a result of PCA analysis based on stand density index
for all three groups of plankton from macrophyte association of
three various zones (N. lutea, C. demersum and S. sagittifolia),
we selected 2 groups which included species from zooplankton,
corresponding to the first two principal components (Table 2).
The selected two principal components describe more than 80 %
of variability of structure of community. Probable, grouping
factors for PCA axis were trophical preferences of
protozooplankton and zooplankton depending on size.

Table 2: Result of the Principal Components Analysis (PCA) for
zooplanktonic species, their interset correlation coefficients (r)
with PCA axes, eigenvalue and the percentage of variance
explained by the first two components for planktonic community
in the Lake Beloe in July 2006. Only species with |r| > 0.9 are

presented.
Species Abbre- | PCA PCA
viation | Axis1 | Axis2
Asplanchna priodonta Gosse zApr | -0.178 | 0.984
Alona rectangula Sars zAre 0.941 | -0.338
Alona intermedia Sars zAin | -0.263 | -0.965
Ceriodaphnia pulchella Sars zCpu 0.991 | -0.131
Ceriodaphnia reticulata zCre | -0.999 | -0.044
(Jurine)
Daphnia cucullata Sars zDcu | -0.178 | 0.984
Eucyclops macruroides zEma | -0.178 | 0.984
(Lilljeborg)
Mesocyclops leuckarti (Claus) zMle 0.284 | 0.959
Microcyclops gracilis zMgr | 0.941 | -0.338
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(Lilljeborg)

Sida crystallina (Miiller) zScr 0.117 | 0.993
Eigenvalue 3.16 1.27
Variance explained, % 61.57 | 24.75

The first principal component (61.57 % of variance
explained of structure of community) contained small copepods:
Metacyclops gracilis gracilis (Lilljeborg, 1853) and cladocerans:
Ceriodaphnia reticulate (Jurine, 1820), C. pulchella Sars, 1862,
Alona rectangula Sars, 1862 (Fig. 2).

5.0 ®
1.0 . oaCte aDd
K 28
0.5 KMo e
0.0 Lwﬁcﬁ’l 50
& Yo cch aMp
2.5 LA O P
N -0.54 | S. sagittifolia
15 -10 -05
o ° N. lutea
% aTvo
< aSde O
S OrzEma zMIe
O Pe o aGpa
L AR
O prvio @ aPdu
. aEcy® \C. demersum
-2. T . T 1
2.5 -0.5 15 35 5.5
PCA Axis 1

Fig. 2. Principal component analysis biplot of ordination between
planktonic community and different biotopes of Lake Beloe in
July 2006. Plot of centroids (mean) of clouds distributions of the
plankton community and some plankton species (species
abbreviations are given in Table 2) in the space of the first and
second PCA axis; + 95% confidence interval. Grey circles -
species most correlated (|r| > 0.9) with the first principal
component, open circles - with the second principal component.
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PHYTO - phytoplankton, CIL — protozooplankton, ZOO —
zooplankton.

The second principal component (24.75 % of variance
explained of structure of community) included: Asplanchna
priodonta Gosse, 1850, Sida crystallina crystallina (O.F. Muller,
1776), Daphnia cucullata Sars, 1862, Eucyclops macrurus (Sars
G.0., 1963), Mesocyclops leuckarti (Claus, 1857).

Our study has demonstrated that plankton of macophyte
zone is characterized by a high species diversity and peculiarity
of all groups as compared with pelagic zone of Lake Beloe.

Maximum total abundance and biomass of plankton were
registered in the zone of S. sagittifolia, maximum number of
species was registered in the zone of C. demersum. However
maximums of zooplankton groups were registered in zone of low-
grasses helophytes (S. sagittifolia). Minimum abundance,
biomass and Shannon index is registered in the zone of plants
with floating leaves (N. lutea) because of inhibition by nupharin,
shadowing and closeness to pelagic zone.

We have not found any strong differences in the species
composition of zoo- plankton between littoral zones covered by
different macrophytes. However there were differences between
the pelagic and littoral plankton: higher percentage of rotifers in
pelagic zone as compared with littoral zooplankton.

The peculiarity of our study is finding specific character of
planktonic community organisms in phytal zone of Lake Beloe,
its comparing with pelagic complex of organisms and
determining of its contributing factors.

Conclusion

Phytophilous fauna play a significant role in species
diversity development in planktonic community of the lake, and
communities of planktonic organisms forming in various
ecotopes are characterized by high species diversity. Differences
in components of planktonic community developing in the
pelagic part of the lake and in individual macrophyte species are
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more significant than differences between macrovegetation
plankton communities. Reaction of zooplankton community to
conditions in different ecotopes is similar in spite of peculiar
properties of their biology and organization.
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Abstract: A long term field research in reptile species diversity
of Astrakhan deserts and semideserts has revealed a list of 14 species
which form six main communities corresponding to different localities.
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Our long term research in reptile species diversity of
Astrakhan deserts and semideserts has revealed a list of 14
species [2]. On the whole they form six distinguished reptile
communities corresponding to these localities [1, 3]. They are:

The first locality lies near the Volga - Ahtuba river valley.
The natural biotope is overgrown sandy hillocks. The local reptile
community consists of four species: Eremias arguta deserti,
Phrynocephalus guttatus guttatus, Vipera ursini renardiand,
Elaphe dione.

The reptile population density is about 49 animals per
hectare (ha).

The second locality is situated in the central part of the
Astrakhan sandy desert. The natural biotope, in general, is the
same overgrown sandy hillocks, but the reptile community is
much poorer and consists of only 2 species: Eremias arguta
deserti and Phrynocephalus guttatus guttatus.

At the same time the reptile population density is higher
and is about 60 animals per hectare.
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The third locality lies in the Harabaly District. The natural
biotope is formed by overgrown ridges and sandy hillocks with
bushes. The local reptile community consists of four species:
Eremias arguta deserti, Eremias velox velox, Phrynocephalus
guttatus guttatus and Elaphe dione.

The reptile population density is relatively lower — only
39.4 animals per hectare.

The forth locality is situated in the south-eastern part of the
Volga-Ural sandy deserts. The natural biotope is formed by sandy
hillocks with poor vegetation. The local reptile community
consists of four species: Eremias arguta deserti, Phrynocephalus
mystaceus mystaceus, Phrynocephalus guttatus guttatus and Eryx
miliaris.

The reptile population density is the lowest — 28.2 animals
per hectare.

The fifth locality lies in the northern part of a sandy-loamy
semidesert with salt-marshes and rare sandy hillocks. The local
reptile community consists of five species: Eremias arguta
deserti, Eremias velox velox, Phrynocephalus guttatus guttatus,
Phynocephalus mystaceus mystaceus and Phrynocephalus
helioscopus helioscopus.

The reptile population density is one of the highest — 64.9
animals per hectare.

The last, sixth, locality lies in the center of the Harabaly
District. The natural biotope is the isolated sandy massif Berly, it
consists of sandy hillock ridges and salt-mashes. The local reptile
community has the highest species diversity and consists of seven
species: Eremias arguta deserti, Eremias velox velox, Lacerta
agilis exiqua, Phrynocephalus guttatus guttatus, Phrynocephalus
mystaceus mystaceus, Vipera ursini renardi and Elaphe dione.

The highest species diversity forms the highest reptiles
population density — 66.1 animals per hectare (ha).

Thus, the reptile community with the highest species
diversity and the highest population density lives on the isolated
sandy massif Berly [1, 4]. So, we proposed to establish a

116

116



herpetological reserve on this territory and some years later it was
done.

Deserts and semideserts of the Astrakhan Region are of
high herpetological value for this country [5]. Our research did
not cover all of these ecosystems. All of them need special
investigations and reptile population monitoring.
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Abstract: Pesticides paraquat and rotenone have been suggested to
provoke oxidative stress to the neuronal tissues in human brain. We
have investigated the higher production of reactive oxygen species
(ROS), the markers of oxidative stress after the treatment with the
paraquat (1mM) and rotenone (20 pM) pesticides using the method of
optical imaging. Another index of the imbalance between the
production of ROS and the ability to detoxication of the reactive
intermediates is the lipid peroxidation end product, malondialdehyde
(MDA). Paraquat and rotenone have increased the MDA level in dose-
dependent manner after 24 hours of incubation. These results suggest
that the application of pesticides on the human neuroblastoma SH-
SYS5Y cell culture leads to the activation of oxidative stress process and
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cell death which are the key mechanisms of the most common
neurodegenerative diseases.

Key words: pesticides, paraquat, rotenone, neurodegenerative process,
oxidative stress

Pesticides are chemical agents used to control pests and
plant diseases as well as various parasitic weeds. Most of the
pesticides are toxins poisoning the target organisms [1].
Pesticides belong to inhibitors of enzymes (biological catalysts).
Under the effect of pesticides biological reactions cease to flow
and it allows destroying weeds, insects and vermin [2].
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Figure 1.Paraquat (C12H14CI2N,)
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Figure 2. Rotenone (Cz3 Hz, Og)

Pesticides paraquat (Fig.1) and rotenone (Fig.2) are widely
used in more than 130 countries [3]. Paraquat is a herbicide, that
acts by inhibiting photosynthesis [4]. Rotenone is used as a
pesticide, insecticide, and as a nonselective piscicide [5].
Rotenone is not highly toxic to humans, mammals and birds but
toxic to fish [6].

Paraquat and ronenone inhibit complex 1 of the
mitochondrial respiratory chain and increase oxidative stress
(0OS) [7]. Excessive ROS can damage all macromolecules,
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including lipids, proteins and nucleic acids leading to an overall
progressive decline in physiological functions [8].

Pesticides are involved in the transfer of the mitochondrial
electron in the transport chain. As a result of the impossibility of
transmitting the electron from complex | to coenzyme Q (Co Q),
there is a forming of backup electrons within the mitochondrial
matrix. The cell oxygen becomes an active form, creating free
radicals, which can cause damage to the mitochondria [9].

The human brain is particularly susceptible to oxidative
damage. Most mechanisms of neurodegenerative disorders are
mitochondrial disfunction, complex | inhibition and oxidative
stress provoked by genetic predisposition and environmental
factors [10].

Therefore, paraquat and rotenone induced the neuronal
death. In this connection they are widely used in the modelling of
neurodegenerative diseases in vitro and in vivo [11, 12].

Despite the fact that the relations between the pesticides
and the onset of neurodegenerative processes is confirmed, the
mechanism of the effect of rotenone and paraquat on the
neurodegenerative processes is not fully clear [13].

In this paper, we aimed to assess the toxicity of pesticides
paraquat and rotenone on the human neuroblastoma SH-SY5Y
cell culture.

Materials and methods

Cultivation of cells

Human neuroblastoma SH-SY5Y cells (ATCC, USA) were
cultured in Eagle’s minimal essential medium with glutamine
(PanEco, Russia) and F12 medium without glutamine (PanEco,
Russia) in the 1:1 ratio, containing 10% fetal bovine serum (PAA
Laboratories, USA) and 1% antibiotic solution of penicillin and
streptomycin (PanEco, Russia) at 37°C, 5% CO; and 90%
humidified. Cell differentiation in neuron-like type was triggered
by lowering the FBS in medium to 1% with the addition of 10
uM of retinoic acid (Sigma, USA) during 7 days and 75 nM
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phorbol ester 2-O-tetradecanoylphorbol-13-acetate (Sigma, USA)
during 3 days after plating [14].

MTT assay

The dose-dependent effect of pesticides neurotoxicity was
determined by the MTT assay.

The cells were seeded into 96-well plates at a density of
3-10° cells per well and differentiated. Next toxins paraquat (0,25
— 5 mM) and rotenone (0,1 — 200 uM) were added in 8 wells per
group. The incubation time was 24 hours.

After MTT reagent — 3-(4,5-dimetylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide (Dia-M, Russia) prepared using
the culture medium at the final concentration of 0,5 mg/ml - was
added. After 3 hours of incubation the medium was removed
from the wells. In each well dried formazan residue was
reconstituted in 100 ml dimethyl sulfoxide. The absorbance of
solution in the wells was measured at A = 570 nm on
spectrophotometer Synergy H4 Microplate Reader (BioTek,
USA). The data are presented as percentage of the absorbance
value of the control solution in the control wells, which was taken
for 100% [15]. The processing of the results was performed using
Microsoft Excel software.

Measurement of Reactive Oxygen Species

The process of intracellular ROS formation was determined
by fluorescent microscopy optical imaging using microscope
NiconTS-100 (Japan).The fluorescent 2’,7'-dichlorofluorescein
diacetate (DCFH,-DA) 100 uM (Sigma, USA) was added to the
cell dishes and incubated for 20 minutes. DCFH, -DA enters the
cells, where it is cleaved to form nonfluorescent 2'7'-
dichlorofluorescein (DCFH) by endogenous esterases. DCFH
reacts with reactive oxygen species producing fluorescent
compound 2',7" dichlorofluorescein (DCF), which indicates the
intracellular ROS level [16]. After the incubation, cells were
rinsed out with 1 ml Locke-Ringer solution 6 times. Then the
pesticide paraquat (I mM) or rotenone (20 uM) was added. The
registration of DCF fluorescence intensity was determined in
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particular cells by photo imaging every minute within 10 minutes.
The results of the average values of the individual cells
fluorescent intensity were performed using NIS- Elements D
(Laboratory Imaging) and Microsoft Excel software [17].

Measurement of malondialdehyde (MDA)

Cells were seeded in culture dishes (60 xX15 mm) at a
density of 5-106 cells and differentiated.

Malondialdehyde (MDA) is one of the lipid peroxidation
end products, was measured by the thiobarbituric acid (TBA) test.
Cells were treated with paraquat (0.5; 1.0; 1.5 mM) or rotenone
(0,001; 0,025; 0,05; 0,075; 0,1 mM) for 24 hours. After the
treatment, cells were harvested, centrifuged at 1000 g by 10 min,
and resuspended in 500 pl of Hanks solution (PanEco, Russia).
Cells were lysed by the freeze/thaw for 2 times at -80°C. Cell
homogenates were mixed with 2,5 ml 20% trichloroacetic acid
(TCA) and 1 ml 0.67% TBA, then boiled at 100°C for 30 min and
cooled on ice. Butanol-1 (4 ml) was added to each sample and
centrifuged for 15 min at 3000 g. MDA levels were determined at
532 nm using spectrophotometer Ultrospec 3300 (Amersham
Biosciences, UK) [18].

MDA concentration (Cx) was calculated using the formula:

_ 10+D
Cx—1,56*105 (nmol/l).

D — Density (M -1-cm-1)

Statistical analysis

All data are presented as mean =+ standard errors of the
mean (M+m). The data were processed using Statistica 7.0
software and Microsoft Excel. To determine the level of
significance of the differences, a Student T-test was applied. A
value of p<0,05 was considered to be significant.

Results

1. MTT assay determined the dependence of the cell
viability on the applied concentration of rotenone and paraquat.
Approximately 50% of viable cells were detected after the
addition of 20 uM of rotenone and 1 mM of paraquat (Fig. 3, 4).
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Figure 3. Dose-dependent effect of rotenone toxicity on
differentiated human neuroblastoma SH-SY5Y cells
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Figure 4. Dose-dependent effect of paraquat toxicity on
differentiated human neuroblastoma SH-SY5Y cells.

2.

after the

The amount of the intracellular ROS over time was
determined by the method of optical imaging. Studies showed
that fluorescence intensity increases rapidly within 5 minutes
addition of rotenone and 8 minutes after the addition of
paraquat. The paraquat (1 mM) had an intensity value of 50 c.u.,
whereas rotenone (20 uM) had an intensity of 90 c.u. (Fig.5) after
10 min incubation.
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Figure 5. The fluorescence intensity of DCF (c.u.) after adding
paraquat (1 mM) and rotenone (20uM).

3. The obtained results of measuring MDA concentration in
cell suspension after the treatment with pesticides rotenone and
paraquat for 24 hours are presented in Table 1. The rate of
increase in optical density was used as an indicator of oxidative
stress.

Table 1. The content of MDA (nM/l) in SH-SY5Y cells
after the treatment with pesticides rotenone and paraquat in
different concentrations for 24 hours.

MDA concentration
Concentration (mM) | (nM /1)

Intact cells - 3,72 x10°®
05 *4,68 x10°
1 *5,06 x10°

Paraquat 1.5 *5,13 x10°°
0,001 3’91 ><10-6
0,025 4,74 x10°
0,05 *4,81 x10°®
0,075 *5,13 x10°

Rotenone 0.1 *5,26 x10°
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* Statistical significance was determined by oneway
analysis of Student T-test; *- significant at p<0,05 when
compared to untreated control.

These results demonstrate a concentration dependence of
the pesticides application and an increase of MDA level.

Discussion

Oxidative stress-mediated toxicity produced by application
of pesticides paraquat and rotenone in SY5Y cells demonstrated
the elevation of ROS and an increase in the lipid peroxidation.
There is extensive evidence that a neurodegenerative disease,
such as Parkinson’s disease, is associated with oxidative stress
[19]. Such an imbalance between the production of reactive
oxygen species (ROS) and the ability to detoxication of the
reactive intermediates may be due to an abnormal endogenous
process or the action of exogenous and environmental
neurotoxicants, in particular, pesticides such as herbicide
paragauat and insecticide rotenone [20].

The ROS generation leads to the production of hydrogen
peroxide, superoxide, and hydroxyl radicals, resulting in
oxidative stress [21]. Current data confirmed that pesticides
paraquat (1 mM) and rotenone (20 uM) produced an increase of
ROS in neuroblastoma SH-SY5Y cells in a time dependent
manner.

MDA is a marker of lipid peroxidation, and is used to
determine the degree of oxidative stress. An increase in MDA
level brings changes in the endogenous antioxidant system and
oxidative damage, such as lipid peroxidation [22].

The findings of this study are consistent with the idea that
neurotoxicants paraquat and rotenone may induce oxidative stress
and lead to neuronal death.
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Resumen: El ensayo esta dedicado a la quema del gas asociado y los
aspectos ecologicos del uso de gas.

Palabras claves: Gas natural, gas no asociado, gas asosiado, medio
ambiente, petroleo.

Annotation: This article is devoted to flaring of associated petroleum
gas (APG). The author covers a term “Natural gas” with its classes. She
makes a point of ecological aspects of using the gas.

Key words: Natural gas, non-associated gas, associated gas,
environment, oil.

El gas natural es una mezcla de gases formada en las
entrafias de la tierra a causa de la descomposicion anaerobica de
los compuestos org’anicos. Dependiendo de su origen el gas
natural se clasifica en gas asociado y no asociado.

El gas no asociado es el gas que se encuentra en los
depositorios que no contienen cantidades significativas de
petrdleo crudo. A menudo se halla a mayor profundidad, donde el
calor divide los hidrocarburos en moléculas de gas mas pequeiias
y ligeras.
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El gas asociado se encuentra acompafiado del petroleo
crudo, disuelto en el crudo o como un ‘tapén’ de gas libre por
encima de yacimiento de petroleo. El contiene grandes cantidades
de hidrocarburos como etano, propano, butano y naftas.

El gas natural es un combustible mas limpio que el carbon y
el petroleo, ya que en su combustion produce menos sustancias
dafiinas que en los otros productos derivados del petroleo. Pero
problema de la quema del gas asociado es una de las mas
importantes para nuestro pais, ya que Rusia tiene el rango de
liderazgo en el mundo sobre los volumenes de la quema de gas.

Durante muchos afios el gas asosiado fué considerado
inatil. La quema del gas asociado  contribuye al efecto
invernadero, afectando la salud, medio ambiente y economia del
pais. La quema de gas libera diéxido de carbono, negro active y
metano. La cantidad de las emisiones se estima aproximadamente
en media tonelada por afio. Ademas, en torno de la antorcha
quemadora el radio de la degradacion térmica del suelo varia
entre 10 a 25 metros, y vegetal varia de 50 a 150 metros.
Asimismo la atmosfera se contamina con los productos de la
quema del gas asociado y con diversos hidrocarburos no
guemados. Ello contribuye al aumento de enfermedades entre la
poblacién como cancer de pulmoén, bronquios, disfunciones de
higado y tracto gastrointestinal, sistema nervioso y vista.

Hay muchas maneras de utilizar el gas asociado, pero en la
practica se usa so6lo unos pocos. El método principal de la
utilizacion del gas asociado es su division en componentes. La
mayor parte de ellos lo conviertiere en gas natural, y la otra parte
— en una materia prima para la industria petroquimica. También
se puede utilizar el gas asociado para la generacion de la energia.
Eso permite a las compafiias petroleras resolver el problema de
suministrar la energia sin comprar electroenergias. Ademas, el
gas asociado devuelven en el suelo, lo que permite aumentar el
nivel de extraccion de petroleo. Aun asi, la quema del gas sigue
siendo popular, ya que el uso del gas asosiado relacionado a la
generacion de energia requiere costos adicionales.
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Pero recientemente la situacion con la utilizacion del gas
asosiado se ha comenzado a cambiar. Las compaiiias petroleras
prestan mas y mas atencion sobre el problema del uso racional
del gas. Con el laudo #7 (8 de Enero del 2009) el Gobierno de
Rusia estimula la activizacion de este proceso. Se trata de
utilizacion del gas asociado a 90%. De lo contrario, las
compaiiias petroleras deberan pagar las multas muy altas.

Ademas, el 17 de Abril del 2015 los altos mandos de las
compaiiias petroleras y los funcionarios de los Gobiernos de los
paises-productores del petroleo se han reunido y han llegado al
acuerdo que para el 2030 se detendra la quema del gas asociado
en yacimientos petroleros.

Por lo tanto, la situacion del gas se mejora gradualmente,
pero sigue habiendo consequencias y se requiere tiempo para
solucionarlas.
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Abstract: This work was carried out by using the available literature
and cartographic sources that allowed the author to identify the area
most susceptible to desertification in Kazakhstan, as well as to monitor
the difference in the vegetation index values. The paper shows the
relationship between climate processes and the degree of land
degradation, which is an important step to understand the mechanism of
desertification and is a capacity to deal with it.
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In the recent decades the modern process of desertification
has been developing in terms of global warming, which is
characterized by an increase in average surface temperature on
land, especially in arid inland regions [1]. The most significant
natural cause contributing to the development of desertification is
a climate. Climate aridization is considered to be the initial phase
of desertification. Supporting of aridization by positive albedo-
rainfall feedback on a regional scale is considered to be climatic
desertification [1].

Overall, desertification should be viewed as the result of
two-component interaction: the climate aridization and
anthropogenic degradation of drylands.

The relevance of the work lies in the fact that
desertification is one of the most serious threats to Kazakhstan.
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This geo-ecological problem affects about two thirds of the
country’s surface, and therefore it is very important to identify
and to solve it on time. This became possible due to the indicators
of climate aridization, one of which is the vegetation index.

The purpose of this work is to identify areas prone to
desertification in Kazakhstan using NDVI indicator.

To achieve this goal the following tasks have been
completed:

1. The map of maximum distribution of the NDVI relative
value in the territory of Kazakhstan for the period 2000-2005 has
been studied and the comparative analysis has been carried out.

2. The areas prone to desertification have been identified
and the degree of land degradation in Kazakhstan has been
determined.

Due to the excessive economic activity, the properties of the
underlying surface (albedo, aerodynamic parameters, humidity,
etc.) are changing. It affects the heat exchange between the earth's
surface and the ground atmosphere. Peculiarities of vegetation
and land cover of zonal ecosystems serve as indicators of the
mechanism controlling the temperature of the underlying surface,
and therefore as indicators of the nature of its heat exchange with
the atmosphere [1].

In this paper, for the detection and early prevention of
degradation processes indicators of desertification are used.

Normalized Difference Vegetation Index NDVI is a simple
quantitative measure of the amount of photosynthetically active
biomass. It is one of the most common indices used to solve
problems, using quantitative assessment of vegetation [2].

It is calculated according to the following formula:

NIR — RED

NDVI =
NIR + RED |

where:
NIR - reflection in the near infrared region of the spectrum
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RED - reflection in the red region of the spectrum

The index is highly sensitive to changes in the volume of
biomass, which helps quickly identify the occurring disturbances
in the environment. With the index NDVI, as an indicator of
climatic desertification, the territory of Kazakhstan was divided
into five groups according to degrees of intensity of the
degradation processes [4]:

Low > 40% (areas with a high level of landscaping).

Average 30% - 40%;

Moderate 20% - 30%;

High 10% - 20%;

Very high 10% (desert);

Thus, analyzing the map in terms of the vegetation index,
you can highlight areas that are particularly susceptible to
desertification - Mangystau, Kyzylorda regions, the northern
districts of South Kazakhstan and Zhambyl regions, the north-
western part of Almaty region (the south-eastern part of
Karaganda region). North Kazakhstan, Akmola, Kostanai and
East Kazakhstan regions have dense vegetation. This fact results
in the least degree of manifestation of degradation processes here.
However, the dynamics of land degradation has been traced in the
period from 2000 to 2005. In 2000, an intensive process of
desertification occurred in Mangystau, Kyzylorda regions and
Balkhash. In 2002, it was clearly noticeable that these areas were
not so degraded, and areas with high vegetation levels expanded.
By 2005, there was a tendency for desertification and land
degradation in southern regions again, but the extension degree
has increased. Perhaps this can be attributed to an increase in the
rate of reduction in rainfall, drought [3].
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Anmanzipan /lamovin
BUOJIOTUYECKAS PEKYJBbTUBALIUA
HAPYHIEHHBIX 3EMEJIb HA BATAHYPCKOM
YI'OJIBHOM PA3PE3E (IEHTPAJIBHASI MOHI'OJIUA)
Moneonus
Acnupanm kagheopul eeoskonozuu,

Dxonoeuneckutl haxynomem,

Poccuiickuil ynueepcumem opyoicovl Hapooos, Mockea
altancom@yahoo.com

AnHoTtanusi: CTaThs MOCBAIIECHA U3YUYCHUIO TIPOIecca OMOIOTHIeCKOM
PEKYIBTUBAIINH HAPYIICHHBIX 3€MENb MTPH OTKPHITON T00bIUe
MOJIE3HBIX UCKOMIAEMBIX Ha baraHypckoM yroyiibHOM pas3pese
(LlenTpansuas Monromnusi). PaccMatpuBaioTcs mpo0iaemMbl
WCTIONIb30BaHMsI HAPYIIIEHHBIX 3€MeNb B CETbCKOXO03SIMICTBEHHOM U
JIECOXO035MCTBEHHOM IMPOU3BOICTBAX, & TAKXKE ISl PEKPEallnOHHBIX
neneit. [lemecooOpa3Ho Ha MecTax pa3pyIIeHHs] 00pa30BaABIINXCS
9KOCHCTEM MPOU3BECTH JIECOMIOCAIIKY JIEPEBHEB U KYCTAPHUKOB H, TEM
CaMbIM, BOCCTAHOBUTH PACTUTEIbHBIE COOOIIECTBA HA HAPYIIIEHHBIX
3eMJISIX.

Ki1roueBble ci10Ba: caMOBOCCTAHOBJICHUE, OTKPBITast JOObIYA,
HapyIIEHHBIEC 3€MJIH.
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Abstract: The article is devoted to the study of the process of
biological restoration of lands, damaged at open mining of mineral
resources in Baganur brown coal deposit (Central Mongolia). We
consider the possibility to use damaged lands for agriculture and
forestry as well as for recreational purposes. It is offered to perform a
self-restoration of plant groups on the surface of waste dumps that have
not undergone the first stage of reclamation, where their restoration
depends on the presence of potentially fertile overburden rocks. The
restoration is offered, which promotes a sustainable formation of
pioneer vegetation. It is expedient to make forest plantations of trees
and shrubs at places of destruction in formed ecosystems and thereby
restore plant communities on damaged lands.

Key words: self-restoration, open mining, damaged lands.

Beenenue. B Hacrosmee BpeMs Ha Tepputopu MoHronmuu
BeJeTCsS  IIMpOKOMacuITabHass ~ pa3paboTka M JoObIvya
MECTOPOKJICHUI KaMeHHOTO U Oyporo yris. Hanbosee kpymHbIM
U TIEPCIEKTUBHBIM MECTOPOXKIECHUEM cunuTaeTcss baranypckuit
YrOJIBHBIN  pa3pe3, pacHOJIOKEHHBIM Yy TOJHOXbSI FOKHOTO
MOJIOroro ckjioHa xp. Maunbiii X3HT31 Ha BbicoTe 1380 M Han
YPOBHEM MOpPS ¥ 3aHUMAET Tiomans S0 KM ipu riryoune 200 M.
Pa3zpaGoTka mecTopoxkaeHus yrias Obuta Hadata ¢ 1978 1. M
no0bIYa €ro, B CpeaHeM 3a TOJ, COCTaBisieT 3,2 MJH. T, YTO
obecrieunBaer 60% mMOTpeOIeHUS HHEPreTHUECKOW OTpaciu
Mowuromuu [1].

B pesyabrare = ropHOAOOBIBAIOIErO  MPOU3BOJACTBA
IPOU30LUIO CYIIECTBEHHOE HapyIllIeHHE B3auMOJCHCTBYIOMINX
IPUPOJHBIX  KOMIIOHEHTOB,  COCTABJIAIOIIME B  IEJIOM
aHTponoreHHsl janamadt. Tak, Hampumep, k 2014 r. Ha
TeppuTopun baranypckoro MecTopokIeHHusl ObUIO BBIBEIEHO W3
CEebCKOX035MCTBEHHOTO 00opoTa Oonee 400 ra 3emenb. A 1o
IPOTHO3HBIM OIIEHKaM K KOHIy pa3paOOTKH yrojbHOTO paspesa
IUIONIA/lb HApYIIEHHBIX 3€MeNlb YBEIMYUTCS U COCTAaBUT OKOJIO
618,2 ra. Ota npobiemMa ocTaercss akTyaJlbHOM 111 MOHromuw,
TaK KaK €XEroJHO YBEIMYMBAETCA IUIOMIAJb HapyIIEHHBIX
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TFOPHBIMM ~ pa3paboTKamMM 3eMellb, W IpU 3TOM IpOLEcC
PEKYJIbTUBALMN IPAKTUYECKU HE MPOBOAUTCS. B cBsA3M ¢ 3THM,
OMOJIOrNMYEeCKON peKyJbTHUBALMU 3[€Ch MOJUIEkKAT: 0JIe pa3pesa,
BHEIIHHE OTBAJIBI, TEXHOJIOTUYECKUE aBTOJOPOTH,
JKEJIE3HOJOPOKHBIE  IIyTH, YTOJBHBIA  CKJIaJ, KapbepHas
nojacraHius. Ha ocHOBaHMHM HallMX HCCIIENOBaHUN U IPOEKTa
TFOPHOTEXHUYECKOM  peKyJabTHBALMU 3€Mellb, HamMH  OBbUIX
OTIpeNieIeHbl OCHOBHBIE OTambl PEKYJbTHBAIMOHHBIX PadoT,
COCTaBJICHA CXEMa Pa3BUTUS PACTUTEIIBHOCTH Ha HApYLICHHBIX
3eMJISIX, KOTOpasi IPOUCXOUT 110 TUILY CUHI€HE3a.

PesynpTaThl  uccnenoBaHus M UX  OOCYXKIEHHE.
[IpoBoaMMBbIE 31€Ch TOPHBIE PabOThHI, OXBAaTHBIINE OOLIMPHBII
paiioH X3HT3HCKOTr0 Haropbsi, OCYILECTBIISUINCh B OCHOBHOM 0€3
IpPOBEJCHUS OMOJOTMYECKUXX PEKYJIbTUBALUNA HAPYIIEHHBIX
3eMenb. B 1enom Bo3znelcTBHE TOPHONPOXOAYECKUX U OIBITHO-
HKCIUIyaTallMOHHBIX pa0dOT Ha OKPYXKAIOILYIO CPEAY BbIPa3UIIOCh
BO BPEMEHHOM H3BATHUHM U3 3€MEIbHOTO (POHAA 3HAUUTEIBHOU
TEPPUTOPUH, B 3arpsA3HEHUH aTMOC(EpPHI B3PHIBHBIMU pabOTaMH,
B 00pa30BaHMM  MEJKOCONOYHBIX OTBAJIOB C  MEJIKUMHU
Ky4eoOpa3HbIMU U CONKOOOpa3HbIMHU IpeOHsIMHU (BbicoTOM 10 30
M) M MEIKUMH KapbepamH TIi1yOuHoil 20-25 M, 3amojiHeHHbIE
BOJIOMN.

B pe3ynbpTrare npoBeieHHbIX pabOT HAMHU BBISBIEHO, UTO 32
35 ner Ha MOBEPXHOCTH OTBAJOB IPOU3OIUIN CYIIECTBEHHBIE
W3MEHEHHUS: OTBajbl HE MpOIIEAIINE IEPBOHAYAIBHBIN JTal
PEKYJIbTUBALIMH, TOKPBUIUCH PACTUTENBHBIMU TIPYHNIHUPOBKAMH,
AaKTUBHO NPOTEKAIOT CTaJMHA CUHICHETUYECKUX cyKueccuil. Bce
3TO  CBUJETENbCTBYET O TOTEHUUAIBHON IUIOJOPOAHOCTH
BCKPBIIIHBIX Pa0OT M OJaronpUATHBIX JUIsI CAMOBOCCTAHOBIICHHS
JKOJIOTHYECKHX YCIIOBHU HAa baranypckoM MeCTOpOXKACHUH.

Cenvckoxosaticmeennas — pekyibmusayus. lIpoBenenue
OMOJOTHYECKON PEeKYyIbTHUBAIMH, 110 HAIlEMy MHEHHUIO, JOJKHO
IIPOBOAMTHCA IIYTEM CEJIbCKOXO3SHCTBEHHOIO BOCCTaHOBIIEHUS
HapyIICHHbIX  3€Mellb. OTo  HampasleHMEe  HaumOolnee
TpeOOBaTEIILHO K TMpPeIbIIylIeMy TOPHOTEXHHYECKOMY JTaIly
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BOCCTAHOBJICHUS HapYIICHHbIX 3eMeJIb. [Tnomane,
npeAHa3HayeHHas I MPOBEACHUS  CEJIbCKOXO3SIMCTBEHHBIX
pabotr, cocraBmsger 420 ra. Ilpemmaraercs peKyJIbTHBAIIUIO
MPOU3BOIUTH HA  BBHIMOJIOXKEHHBIX  y4aCTKaX OTBaJOB |
MOHIKEHUSX Y BOJJOEMA.

Crnenyer OTMETHTh, 4YTO BOCCTAHOBJIEHHWE TIAlllHU Ha
NEepBOHAYAILHOM JTale MPEACTaBIsSeTCs HE IeIeco00pasHbIM,
MOCKOJIBKY JIJISl TIPOU3PACTAHMS 3€PHOBBIX KYJIBTYP HEOOXOJIUMO
OBICTpOE  BOCCTAHOBJIGHHE  TUIPOJOTHYECKOrO  peKuMa
tepputopuu. CYUTAETCS, YTO TAKOTO COCTOSIHUSI OYEHB CIIOKHO
JOCTUYL B TEpBbIe TOJbl TOCJIE Hadajla MPOBEICHUS
Ouosiornueckoi pekysiabTuBanuu. Heo0XxonuMo cka3ath U O TOM,
YTO 3epHOBBIE KYJIbTYpPbI KpaiiHe TpeOoBaTeIbHBI K TUIOAOPOIHIO,
a BOCCO3/1aTh MAIICHHbIE YYaCTKU C HAHECEHHEM HEO0OXO0IUMOTro
o0beMa TMOYBEHHOTO CJIOS TPEACTABISACTCSA HE peajbHbIM,
MIOCKOJIbKY TpeOyeT 3HAYMTEIbHBIX (PMHAHCOBBIX 3aTpar.

Haubonee ontuManbHbI BApUAHT CEIbCKOXO03HCTBEHHOTO
BOCCTAHOBJICHUSI TEPPUTOPUM — OTO CO3JIaHHWE TMACTOMIIHBIX
yroauii. [Ipu BOCCTAaHOBIEHUU TEPPUTOPUIN MMOJA MACTOUIIHBIE
yroabs  HEOOXOJAMMO  OpPHUEHTHUPOBATHCA  HA  CBOMCTBA
€CTECTBEHHBIX IOYB, pACHPOCTPAHEHHBIX Ha TEPPUTOPUHU
paspesa. [lpu ocymiecTBiIEHUN PEKYIbTUBAIIMOHHBIX PadOT C
HAHECEHHEM TIOYBEHHOTO CJIOs TpeOYIoTCS JOMOJIHUTENbHbBIE
MEPOTIPUATHS JJIi BOCCTAHOBJICHHUS IUIOJOPOAMS HACBITHOTO
cnost. J{ms 5 Toro Hamu mpeasiaraeTcs UCMoib30BaTh MHOTOJIETHUE
3J1aKOBO-0000BBIE  TPAaBOCMECH C YaCTHYHBIM HAHECEHHEM
MUHEPATbHBIX yaoOpeHuid. B 1e1oM npuMeHeHrne MUHEpaIbHBIX
ynoOpeHuit  OygeT  cmocoOCTBOBaTh  Oojiee  OBICTpOMY
BOCCTAHOBJICHHIO TUIOJOPOJUSl TMOYB. MHOTOJETHUM ONBITOM
JIOKa3aHO, 4YTO TIOCEB MHOTOJIETHHX TpaB OJarompusiTHO
NEHCTBYeT Ha  CHIDKCHHE  TUIOTHOCTH  HWOKHUX  CIIOEB
MJIOJIOPOJTHOTO  CJIOST  TOYBBI W BEPXHUX CJOEB  TOPOJIBI,
CIOCOOCTBYsST ~ BOCCTAHOBJICHHIO  CTPYKTYPHOTO  CJOS U
mioxopoaus mous [ 1,2, 3].
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[ToceB MHOroJIeTHUX TpaB MNPUBOJUT K AKTUBHU3AIUH
JEeSITeIbHOCTH MHKPOQIIOPBI, M3MEHSETCSI €€ KAaueCTBEHHBIH M
KOJIMYECTBEHHBIH  COCTaB, TMOBBIMIAETCS  (epMeHTaTHUBHAs
aKTUBHOCTb. /[lnuTenpHOE NpoM3pacTaHME MHOTOJIETHUX TpaB
OPUBOIUT K 3HAYUTEIHLHOMY HAKOIUICHHIO OPraHUYECKOTo
BElIECTBAa B I10YBE, MHOrJAa Ha 2-3% BbIllIE YPOBHS 30HAJIBHBIX
CTapONaxoTHBIX 1MoYB [4,5].

Uccnenosanus, IIPOBEJICHHbBIE B obnactu
CEJIbCKOXO03SUCTBEHHOTO BOCCTAHOBIICHHS HAPYIICHHBIX 3eMEIb C
Y4ETOM arpoOHOJOTHYECKMX OCOOCHHOCTEH OKYJIbTYPEHHBIX
MHOTOJIETHUX TpaB M  MHUKPOKIMMATHYECKUX  YCIIOBUH,
CBUJETEILCTBYIOT O TOM, YTO HEO0OXOAUMO CO3/1aHuE
CMEIIIaHHBIX TPaBOCMECEH M3 3J1aKOBBIX U 0000BBIX KynbTyp. Ha
BBIDPOBHEHHBIX  IUIOHIA/IAX OTBAJIOB, IIOCJIE IPOBEIEHHBIX
TOPHOTEXHUYECKHX PEKYJIbTUBALIUN, PEKOMEHIyeTCs
OCYILIECTBIISATh MI0CEB MHOTI'OJIETHUX KYJBTYp IIyTE€M NPUMEHEHUS
TPaBOCMECH W3 IJIIOLIEPHBI THOPUAHON, OBCSIHMIIBI JYTOBOM U
KocTpa 0€30CcToro, WM JK€ U3 JIIOUEPHbl TUOPUIHOM,
TUMO(EeBKH JyroBol M KocTpa 0e30cToro. A Ha CKJIOHax
BBIDOBHEHHBIX OTBAIOB C KPYyTH3HON Oojee 5-6° HE0OX0AMMO
OCYILECTBIISATh BBICEB TPABOCMECH M3 JIOLEPHBI TMOPUIHON H
KOCTpa 0€30CTOro, WM e JIIOIEepHbl TMOPUIHOM M KHUTHSKA
rpebeHyaroro.

Jlecoxosaticmeennoe 6occmanoenenue. JleCOHACAKIEHUS
Ha  OTB&JaX  BBIIOJHAIOT  BAXHYHD  MEIHMOPATHBHYIO,
MOYBO3ALIUTHYIO U O3J0POBUTENbHYIO (DYHKLHIO, U CUHUTAETCS
CaMbIM  TPOCTBIM  CIIOCOOOM  OMOJIOTMYECKOIO  OCBOCHHMS
HapyIIEHHBIX 3eMeNb. JIeCOBOCCTAaHOBUTEIBHBIMU paboOTaMu B
baranypckomM MecTOpOKIEHHH MOTYT OBITh OXBaueHbl HE OoJjiee
100-120 ra wHapymeHHBIX 3eMenb. Ero MoOXHO 37ech
OCYWIECTBIISATh ~ TaM, TI/I€ 3eMJIM HE  TNPUTOAHBI  JUIA
CEJIbCKOXO03SUCTBEHHOTO0 ocBoeHus. [IpakTuka mpoBeneHHs
TakuX paboT TOKa3bIBaeT, KaK OBICTPO JIECHBIE KYJIbTYPHI
OCBaMBAalOT HOBBIE OKYJIbTYPEHHBIE YYacTKH, IMOKa3bIBas MpHU
TOM BBICOKYIO SHEPrur0 pocra [6]. JlecoBocCTaHOBIEHUE MBI
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npejJlaraéM IpOM3BECTH Ha BEPLIMHAX OTBAJOB, Ha OTKOCaX U
BJIOJIb BBIE3THBIX TpaHiei. Ilpu 3ToM Hambosee onTUMaNbHBIM
BapUaHTOM JUIsl JIECOIIOCAIKM MOXKET CTaTh COCHA, Kak HauboJee
YCTOMYUBBIA MECTHBI BUJ, MPHUCIOCOONCHHBIN K (hrU3HKO-
reorpa)MuecCKuM M SKOJIOTMYECKHM YCJIOBMSM IOKHOW 4YacTH
XsHT)aMcKoro Haropbsi. CocHa, Kak U3BECTHO HETpeOoBaTelbHa K
[NOYBEHHOMY IUIOZOPOAMIO M BIQXHOCTM M TEM CaMHM
IIPEBOCXOIUT MHOTHE JiecooOpasyrouie nopoasl. Ho, oanako,
TaKue JIECCOHACAKACHUS He JKeJIaTeNIbHbI, TAK KaK M0Ca/Ka TOJIbKO
OITHOW COCHBI MeHee 3P (EeKTHBHA, YeM CMEIIaHHbIE H3-3a €
HEYCTOMYMBOCTH  MPOTUBOCTOATH IPOTUB  HEraTUBHBIX
(dakTopoB, Kak OOJIe3HH, BpeAUTENHW W Moxapbl. M mosTtomy
Haubosee 3pdeKTUBHA, 10 HALlIEMy MHEHHIO, KOMOMHUPOBAaHHAs
JIECONOCaIKA.

KoMOuMHMpOBaHHBIX MOCAZOK, [0 HAlleW pEeKOMEHIALHH,
y)K€ HayaJld IPUMEHSTh Ha MPOOHBIX ILIOMIAIKAaX BEIPOBHEHHBIX
OoTBajJOB. B 3TOM cilyyae mosiHee HCHONb3YIOTCS IOYBEHHBIE
pecypchl  cpempl, YTO  OYeHb  BaXHO B  YCIOBHSX
BOCCTaHABIMBAaEMbIX  3eMelb. Ha  MOJArOTOBIEHHBIX K
Jecornocajike yyactkax, obuid BBeaeHbl 30-40% KyCTapHUKOBBIX
BUJIOB, B YACTHOCTH OOJIENMXHU. DKCIIEPUMEHTHI TPOBOIUINCH T10
crenytomeid cxeme: 3 — cocHbl u 2 obnenuxu (3C20 — 60%
cocHel U 40% o6nenuxu). Ilocanka mnpoBoaMIack MyTeM
KYJIUCHOTO CMEILIEHUS COCHBI C OOJIeNnUXoi (MelnopaTUBHBIM
KycTapHUKoOM). OOnenuxa Kak MECTHBIH BUA, MOpO30- H
KApOYyCTOHYMBA, CBETOJNIOOMBA H YK€  JISMOHCTPHUPYET
JIOCTAaTOYHO XOpOoUIMH ToKa3zarenb pocta. OnHOBpEeMEHHO
obnenuxa, uMes OOMJIbHOE 00pa30BaHNE KOPHEBBIX OTIIPBICKOB,
CHOCOOCTBYET OBICTPOMY 3aKpPEIUIEHUIO TOBEPXHOCTH OTBAJIOB U
COXPaHEHHIO OTKOCOB OT TMPOSIBJICHUS BOJHOW HSPO3HWU TOYB.
Kpome Toro, kyctuctas u ObICTpO pacTymias oOJenuxa XOopoIo
3aJlep)KUBAaeT CHET W TEM CaMbIM TIPEAOXpaHSIeT COCHY OT
3UMHero uccymienus xBou. CocHa M oOjenuxa B COBMECTHOM
KOMOHMHAIMKU CIOCOOHBI oOecrneunBaTh ce0si OMOJOTHYECKUM
a30TOM, pacTBOPATH TPYIAHOAOCTYHHBIE 3amacel  (ocdopa
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TEXHOTCHHOT'O DJIIOBUS MW  TPEOJOJIeBaTh JCHCTBHUE psijia
orpaHnuMBaOmuX ¢akropoB. Kak moka3piBaeT MpakTUKA, HX
CIIOCOOHOCTh ~ MpOM3pacTaTh B  JKCTPEMAIBHBIX  YCIOBHSIX
BOCCTAHABIIMBAEMbBIX 3€MEIb JCNIAeT 3TH MOPOIbl HE3AMEHUMBIMU
JUTS JIECHOW PEKYJIbTHBAIIMY TEXHOTEHHBIX TEPPUTOPHUH.

Boooxossiicmeennoe  eoccmanosnenue.  ITOT  METOJ
PEKyIbTUBALIMK HAPYHICHHBIX 3€MeJb MPUMEHUM B TOM Cllydae,
€CJIA TIOSIBUTHCSI HEOOXOIMMOCTh Ha MECTe OOJIBIINX KapbepoB —
obOpaszoBanue BojoeMma. g co3maHus BoJoeMa Ha TEPPUTOPUH
baranypckoro MecTtopoxx/ieHuss MOKeT ObIThb OTBeleH Okojo 80
ra. 9To OCTaTOYHBIH O00BEM BBIPAOOTAHHOTO MPOCTPAHCTBA OT
MOCIICAHUX JOOBIYHBIX 3aXOJ0K M BBIC3THBIC TPAHIICH, KOTOPHIE
OyoyT  YacTHYHO  3achblllaHbl ¥ BBIMOJOXKEHBI  IIYTEM
MEPEedIKCKaBAIlMM  MMOTCHIUATBHO-TUIONOPOIHBIX mopoa. Hawm
MPEJICTABISIETCS, YTO BOJOEM MOKET MOCIYXHTh O0Opa30BaHHUIO
BOJIOOXPAHOU 30HBI, KOTOpas OyIeT MPEICTaBIATh JIECOMAPK HITU
JNEKOPAaTUBHO-O3CJICHUTENIbHYIO  IUIOIIAAKy  JUIL  OTAbIXa.
OnHOBpEMEHHO  BO3MOXHO dbopMupOBaHHE  YCTOWYMBOMN
AKOCHCTEMBI BOJIOEMa, TaK KaK OH JOJKEH OBITH JOCTaTOYHO
IYOOKHM, JTHO OTHOCHUTENBHO TiockuM, a 30-40% ero oOmieit
IJI0IIaAu 00YCTPOCHO KaK MEIIKOBOJIHAS 30Ha.

BwiBonwl.  Ilpocnosnas oyenka cocmosHus 2eocucmem
nocie pexyibmueayuorHovlx meponpusmuti. Ha baranypckom
YrOJIBHOM  pa3pe3e  CTeNeHb  JICCTPYKIIMH  TIPHUPOJTHBIX
naHaAmadToB, 3aHATHIX MECTOPOXKICHUEM TOpa3AeTseTCs Ha IBE
KaTeropuHu:

- jmaHmmadThl, YaCTUYHO  BHJIOM3MCHEHHBIC  IOJ
BO3JIEUCTBUEM XO3SIHUCTBEHHOHN NEITENbHOCTH 4YeloBeKa. B 3ToMm
ciryJae (G yHKIMOHAIbHAS JIeITEIIbHOCTD IMOJTHOCTBHIO
BOCCTAHABJIMBACTCS B PE3yJIbTaTe MPOBEACHHUS OHMOJIOTHYECKOM
PEKyIbTUBALIMY HAPYIICHHBIX 3eMEIb;

- JaHamadTel, KOPEHHbIM 00pa3oM mpeoOpa3oBaHHBIE
XO3SIICTBEHHOM JIeATEIIbHOCTBIO. Onu 00BIYHO
BOCCTAHABIIUBAIOTCS 110 Mepe TIPOBECHUS MPABHIBHBIX OMOJIOTO-
PEKyIbTUBAIMOHHBIX PabOT.
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CrenoBaTesbHO, MPEIoiaracMble  BOCCTaHABIUBACMbIC
naHamadTel MOCie OTPabOTKM MECTOPOXKICHUS, a 3areM
[POBEJICHHBIC PEKYJIbTUBAI[MOHHBIC PAOOThI JODKHBI OBbITH B
HCJIOM TaKHMMHU K€ CCTCCTBCHHBIMU IIPUPOJHBIMU JIaH[[LHa(bTaMI/I,
KaKUMH ObUTH 10 OCBOCHHUS MECTOPOIKICHHSI UIIHA XOTs ObI OJIM3KO
HAIOMUHAOIINE ECTECTBEHHYIO CPEy.
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The farmstead is located within Bitsevsky Natural Park, in
the South-West Administrative District of Moscow.

The length of the park: from north to south - 10 km, From
west to east - 3-6 km. The park area is 2300 hectares.

There are the following functional areas in the park: nature
reserve status, reserve management, and regulated recreational
and commercial use.

There are historical and architectural monuments in the
Bitsa Park. A palace and an estate of XVIII-XIX centuries
"Znamenskoye Cages"”, "Yasenevo", "narrow”. They form a
single Bitsa forest, natural, historical and cultural complex. [1, 2]

Natural Park "Bitsa Forest" is located in the south-eastern
part of Teplostanskoy a hill at an altitude of 130-135 m above the
Moskva river edge. The absolute level of the surface is 170-250
m; the general slope of the - in the north-east to the Moskva river
valley.Teplostanskoy hill portion of the Moskva-Oka rolling
interfluvial moraine-erosion plains.
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Features of the geological structure and relief, including the
nature of a step hill, defined development boundary of the
Moscow glaciation.

The lower levels of the relief water glacial plains are
composed of water-glacial and lacustrine sediments of the upper
levels of the glacial plains folded moraine Moscow glaciation.
Volume of quaternary deposits is 10 - 20 m to 30 m.

Teplostanskoy hill is dissected by deep erosion valleys and
ravines on the slopes of which there are landslides and mud-
stream shallow.

On the terraces and alluvial floodplains there are common
sands and sandy loams.

The climate is continental, major climatic parameters:

* The average temperature of the coldest month - 10,3°C;

* The average temperature of the warmest month - 18,1°C;

* The average annual precipitation is 716 mm.

The rivers flowing within the park are the Chertanovka, the
Gorodnia flowing into the river Moskva, the Bitza flowing into
the river, the Pakhra. There are numerous tributaries - brooks
flowing along the bottom of the ravine.

The rivers are V-shaped valley to 100-150 m wide, with
steep slopes, partially steep, with gullies and sometimes -
growing ravines.

The rivers are filled by snow, rain, underground waters.
The fall of the river and urban waste water contribute to their
adverse ecological state.

On the territory of Bittsevsky forest and its surroundings
there are several artificial ponds, for example, in the vicinity of
the "narrow" in the estates "Yasenevo", "Znamenskoye-Sadki", in
the recreation area "Bitsa".

There were also springs, with the status of state natural
monuments of local importance.

The main soils are sod-podzolic soils on mantle loams,
loams moraine, glaciofluvial sands. The depressions occur in the
sod-podzolic gley soils.
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Also common soils are:

* sod medium srednesuglinistye on mantle loams (top and
elephants watersheds);

» sod-podzolic medium-loamy soils on mantle loams
(pridolinnye priovrazhnye and slopes);

* soil eroded slopes of ravines and river valleys

* namytye layered soil bottom of the slope, the bottoms of
ravines and river valleys.

There are gray forest soils. [4, 5]

Oaks, birch, linden, aspen, pine Pinetum compositum are
common for the park and the estate Znamenskoye-Sadki. There
are meadows, bog communities.

Flora of the Bitsevsky park comprises about 500 species of
vascular plants. To date there are 341 species belonging to 66
families registered. The leading role belongs to the Asteraceae
family of plants - 37 kinds of cereals - 32 species and Rosaceae -
28 species.

Despite the fact that the forest is surrounded by densely
populated Bitsevsky residential areas, as well as the high
attendance of the park, it is marked by rare species of herbaceous
plants, such as lily of the valley, Corydalis, Myosotis sylvatica,
bells persicifolia, broadleaf and nettle-leaved. There are few
members of the family of orchid - Platanthera bifolia, Orchis
Fuchs.

The area is located in the deciduous forest zone.
V.V.Alehin (1947) identified Teplostanskoy hill as a special area,
calling it "an island, cut off from the right bank of Tula spotted,"
noting the presence here of a number of southern elements, such
as ash.

An interesting feature of broadleaf forests significant and
ongoing involvement in their lineup of small-leaved species -
birch bowed, aspen (20-25%).

There are oaks, linden, both natural and artificial origin,
pine, spruce and mixed forests.
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In the undergrowth there are linden, oak, maple; in the
undergrowth - filbert, euonymus, honeysuckle, mountain ash.

There are small-leaved forests about 38% of the forested
area. Birch, aspen forests occupy large areas.

The Bitsa Forest and Manor Znamenskoye SADC- marked
spaces alder, black alder, often in floodplains.[3]

Fauna of the Bittsevsky forest and its surroundings, despite
a significant human influence differs significantly for the urban
environment and the diversity of the high number of
representatives of certain species of birds and mammals. 133
species of terrestrial vertebrates, including 28 species of
mammals, 96 species of birds (86 of them - breeding), 3 species
of reptiles and 6 species of amphibians were registered. The
species diversity of the forest animals in Bittsevsky Park has an
advantage compared to other forest parks of Moscow.

Among the mammals there are moles, shrews, mice, voles,
rabbits, squirrels.

Birds are represented by ducks, mallards, birds of prey,
owls, woodpeckers. There are swifts, swallows, and other birds.

There are numerous insects.

Thus, despite the location of the site in large metropolitan
areas and the associated diverse anthropogenic impact in the
woods and Bitza Manor Znamenskoye cages preserved natural
and natural-anthropogenic  forest, meadow landscapes,
appropriate zonal types of landscapes and mixed deciduous
forests.

The ecological state of the landscape, depending on the
types of human impact, differs, often adversely. Recreational
load, littering, trampling, as the main form of human impact in
different parts of the park varies in intensity leading to varying
degrees of violations of ecosystems.

However, security measures that apply in this area,
contribute to the preservation of biodiversity, rare species of
plants and animals.
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Also area of the park and the estate can serve as a training
base for scientific research, including students.
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Resumen: En el presente trabajo se han estudiado los problemas del
impacto de la contaminacion petrolera en los ecosistemas de los
pantanos en el cantén de Lago Agrio en la Amazonia ecuatoriana. Se
han analizado datos reales y literarios y se demostraron las
caracteristicas ambientales del impacto de la contaminacion petrolera
en la biota y la poblacion del cantéon. Se llevo a cabo la evaluacion de la
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estabilidad y contaminacion de los pantanos en Lago Agrio. Con base
en las investigaciones hechas, los autores proponen las
recomendaciones necesarias para el control de la contaminacién de los
pantanos y la conservacion de la salud de los habitantes del territorio de
Lago Agrio.
Palabras claves: ecosistema pantanos, Amazonia, Ecuador, Lago
Agrio, petréleo, contaminacion petrolera.

Abstract: In the present paper we consider the problem of the impact
of oil pollution on swamp ecosystems in the area of Lago Agrio in the
Ecuadorian Amazon. We had analyzed facts and literature data and also
identified environmental characteristics of the oil pollution impact on
the biota and the population of Lago Agrio canton. Stability and
pollution in swamp ecosystems of Lago Agrio is evaluated.

On the basis of the research, the author proposes recommendations for
the control of pollution in swamp ecosystems and the preservation of
health on the Lago Agrio territory.

Key words: swamp ecosystems, Amazon, Ecuador, Lago Agrio, oil, oil
pollution.

Sumak Kawsay, es una frase que proviene del quechua y
significa "buen vivir". Este concepto fue introducido por la
comunidad aborigen de la Amazonia ecuatoriana, y sugiere que la
conservacion del equilibrio natural de los recursos naturales
renovables es uno de los elementos esenciales para el desarrollo
progresivo y armoénico de la civilizacion y de toda la naturaleza
de la region en general.

El canton Lago Agrio se encuentra en el centro de la
provincia de Sucumbios, en el noreste de la Republica del
Ecuador y su 4rea es de aproximadamente 3 143,21 km® La
historia de la produccion de petréleo en el cantdn se inicid en
1967 [3, p. 8].

Caracteristicas ambientales de los pantanos en la zona de
Lago Agrio. En Ecuador, la clasificacion de los humedales es
establecido por la Convencion de Ramsar sobre los Humedales.
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En el territorio de Lago Agrio dominan los pantanos de
agua dulce y los bosques inundados. Se forman en las terrazas
bajas y altas de los valles fluviales y a lo largo de las riberas de
los rios, se alimentan de precipitaciones atmosféricas, de
sustancias minerales pobres y de aguas subterraneas y
superficiales.

La vegetacion se compone principalmente de arbustos,
lianas, musgos y plantas palustres y flotantes: annona glabra,
pistia stratiotes, scirpus californicus, phragmites communis, entre
otras. En cuanto al mundo animal, podemos encontrar ejemplares
como el opisthocomus hoazin, hydrochoerus hydrochaeris y
varios tipos de peces, aves, insectos y microorganismos. Los
pantanos de Lago Agrio estan estrechamente relacionados con la
biogeocenosis del bosque [1, p. 8].

Aspectos ambientales del impacto del proceso de extraccion
del petroleo. En la zona de Lago Agrio se llevan a cabo los
siguientes trabajos ligados con la extraccion del petréleo:
prospeccion, perforacion, extraccion, tratamiento preliminar
superficial, conservacion, transporte, venta e industrializacion.

Examinaremos algunos hechos que confirman el peligro de
la situacion ambiental ligada con la extraccion del petrdleo en
Lago Agrio.

Desde 1994 hasta junio del 2002, en el territorio de Ecuador
se detectaron 779 derrames de petroleo, con un promedio de 92
derrames por afio u 8 por mes, los cuales cayeron en el suelo y en
los cuerpos de agua, incluidos en los ecositemas de los pantanos.
Muchos de los derrames fueron causa de incendios, lo que llevé a
la contaminacion del aire y el agua [1, p. 8].

La contaminacion del suelo y del agua. Los principales
contaminantes del medio ambiente durante los procesos
tecnologicos de la extraccion del petroleo son: el petroleo y sus
productos, los gases de azufre y sulfuro de hidrogeno, aguas de
formacion y residuales de los campos petroleros y de la
perforacion de los pozos, los lodos de perforacion, el agua tratada
y los reactivos quimicos utilizados para intensificar el proceso de
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extraccion de petroleo, la perforacion y el tratamiento del
petrdleo, gas y agua.

Durante la operacion de pozos se han reportado numerosos
accidentes de derrames de petroleo. Por ejemplo, en 2010 en el
territorio de Lago Agrio se registraron 219 derrames. Ademas de
€so, a veces los desechos toxicos se almacenan de manera abierta
en  piscinas que no estin selladas o son almacenados
directamente cerca del lugar de la extraccion del oro negro. Todo
esto conduce a la contaminacion de los suelos y de las aguas
subterraneas [1, p. 8].

El impacto en la poblaciéon. Las aguas superficiales son la
principal fuente de agua potable y cultural en Lago Agrio, su
contaminacion debido a las aguas servidas y desechos del proceso
de extraccion del petroleo lleva a un aumento de la morbilidad
entre la poblacion de Lago Agrio.

De acuerdo con el informe de Yana Curi y con los datos del
Instituto de investigacion de la universidad catdlica de la ciudad
de Guayaquil, los habitantes de Lago Agrio en general sufren de
cancer, aborto espontaneo, aparicion de enfermedades fungicas
en la piel, fatiga, irritacion de los ojos, dolores de cabeza,
enfermedades de las vias respiratorias y otras [2, p. 8].

Evaluacion del potencial de auto-recuperacion de los
pantanos en el canton de Lago Agrio. Evaluacion de la
estabilidad ecologica de los pantanos en Lago Agrio. Los
pantanos del territorio de Lago Agrio tienen las siguientes
caracteristicas fisico-geograficas e hidrologicas: el area de la
superficie no supera los 10 km?; su volumen oscila entre 0,2 y 0,4
km?; la profundidad méaxima alcanza los 3 m; se observa una
variacion del nivel del agua al afio de menos de 3 m; la
temperatura media del agua en verano: de 25 ° C a 30 ° C; no se
observa congelamiento; existe un débil desarrollo de
estratificacion; el movimiento vertical del agua ocurre 2 veces al
afo; las condiciones de la corriente: el agua constantemente se
escurre en algin lugar; el caracter de regulacion de la corriente:
ocurre por temporadas y el cambio de agua al afo se da de 0,1 a
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5,0 (el cambio de agua se expresa por medio del coeficiente de
cambio de agua).

Con base en los datos anteriores, la evaluacion se efectud
con ayuda del documento de la Federacion Rusa: GOST
17.1.1.02-77 * Proteccién ambiental. Hidrosfera. Clasificacion de
los cuerpos de agua” por factores fisico-geograficos e
hidrolégicos [3, p. 8]. Como resultado del procedimiento, de
acuerdo a la suma de los indices de diferentes factores, obtuvimos
la cantidad de 16 y de acuerdo a la evaluacidon por puntos, se
encontrd su simbolo y puntos para determinar la sustentabilidad o
estabilidad del cuerpo de agua.

Con base en la evaluacion de la version desarrollada por
Vasily Vasilevich Dmitriev en 1997-1998, “Clasificacion del
bienestar ambiental de los ecosistemas acuaticos” [4, p. 8],
nuestro objeto de estudio tiene un nivel medio de bienestar
ambiental de acuerdo al factor " sustentabilidad (puntos) del
documento GOST 17.1.02-77".

Evaluaciéon de la contaminacion de los pantanos en Lago
Agrio. La evaluacion de la calidad del agua se llevo a cabo con la
ayuda del documento RD 52.24.643-2002 "Método para una
evaluacion compleja de la contaminacion de las aguas
superficiales mediante indicadores hidroquimicos" con el calculo
del indice especifico combinatorio de la contaminacion del agua
(UKIZV). En las tablas 1 y 2 se muestran los resultados de los
calculos, los cuales demuestran que nuestro objeto de estudio
pertenece a la 5 categoria, es decir, cuerpo de agua
extremadamente contaminado de acuerdo al anexo K del
documento RD 52.24.643-2002 [5, p. 8].
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Tabla 1. Resultados de la primera parte de los calculos de

UKIZV.
Frecuencia ~«x | Frecuencia
Muiz‘;gtras DBO* de exceso TF Hm) de exceso
de cmp** | (PP de CMP
1 3,19 1,595 0,043 4,3
2 2,34 1,17 0,028 2,8
3 3,12 1,56 0,036 3,6
4 3,78 1,89 0,028 2,8
5 3,54 1,77 0,097 9,7
Suma 7,985 23,2

*Demanda bioldgica de oxigeno.

**Concentracion Maxima Permisible.

*** Total petroleum hydrocarbon (Hidrocarburos totales
de petroleo).

Tabla 2. Resultados de la segunda parte de los calculos de
UKIZV.

Nombre | CMP | Sa Sk Sb S
DBO 2,000 | 4,000 | 1,59 4 16
TPH (ppm) | 001 | 4 |464] [3;4) |14
SA 30
UKIZV | 15

Sa, Sh: puntos o coeficientes particulares de evaluacion.

Sk: valor medio de la frecuencia de exceso de CMP.

S: producto de la multiplicacion de los coeficientes Sa 'y Sh.

Conclusiones

1. En el territorio de Lago Agrio, canton situado en la zona
ecuatorial, existen pantanos de agua dulce excepcionales y
bosques inundados, que son el hogar de plantas y animales
endémicos y muy valiosos, incluyendo los microorganismos que
crean las condiciones para una interaccion armoniosa entre ellos
y su medio ambiente.

2. Se evidencio que el impacto del proceso de extraccion
del petroleo sobre los ecosistemas acuaticos y de los pantanos
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contribuye a la degradacion progresiva de los componentes
ambientales vitales a través de cambios en sus propiedades
fisicas, fisico-quimicas, hidroldgicas y biologicas, también a
través de la contaminacion y el manejo irracional de los recursos
hidricos y del suelo de dichos ecosistemas.

3. Los resultados de la evaluacion de la estabilidad de los
pantanos en Lago Agrio indican que el objeto que no estd
expuesto al peligro de contaminacion por petrdleo y sus
productos tienen un grado medio de bienestar y la evaluacion de
contaminacion del objeto que estd expuesto a alguna
contaminacion, pertenece a la categoria: agua extremadamente
contaminada.

4. Los resultados permiten dar la siguiente conclusion: el
nivel de biomasa que regula la estabilidad de un cuerpo de agua
se encuentra por debajo de los limites requeridos para mantener el
bienestar ecoldgico de los pantanos.

5. Para mejorar la calidad de los componentes ambientales
de los ecosistemas de los pantanos y para al conservacion de la
salud de los habitantes del cantén de Lago Agrio, es necesario
realizar lo siguiente:

« Crear un sistema de monitoreo ambiental del agua y del
suelo empleando métodos modernos de control, tales como
fisico-quimicos y métodos de bioindicacion;

* Ejecutar teledeteccion de los humedales con ayuda de
aviones, satélites y barcos y elaborar mapas que muestren los
lugares donde se extrae el petroleo;

* Desarrollar recomendaciones practicas para la poblacion
para garantizar el consumo seguro del agua, normas sanitarias y
normas para el personal de las compaiiias petroleras.
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Abstract: The scale of air emissions growth cased by vehicles in
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pollutants, mainly volatile organic compounds into the atmosphere of

the city.
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Since 1998, after the capital of Kazakhstan was moved
from Almaty to Astana, the city's population has been constantly
growing. According to current accounting on January 1, 2015 it
was 852,985 people. Along with this number of vehicles
increased. As of July 1, 2015 299.5 thousand units of vehicles
were registered in Astana city. For comparison, in 2008, there
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were 155 thousand vehicles. The total length of the city route
network is (2014) - 1720 km [1, p.12]. As you know, in the big
cities road transport it is a major source of air pollution - one of
the most important components of the environment.

The aim of this article is to analyze the problem of air
pollution by vehicles in the capital of Kazakhstan.

According to the city administration, the index of air
pollutionin 2014 decreased by 2.1% compared to 2012. Index of
green plants per 1 person increased by 7.6%. Environmental
payments in 2014 got 28% more than in 2012, and financing
environmental protection has increased more than 2.8 times. At
the same time, the trend of increase of total air emissions from
mobile sources exists. The structure API5 (air pollution index)
predominates nitrogen city dust, carbon monoxide. Congestion
causes traffic jams. By 2014, 2.5 times the increased value of the
emissions of hydrogen fluoride and sulfur dioxide by 1.3 times. A
similar situation was observed in the first half of 2015.

Table 1. Number of vehicles in Astana city of its using age
as of 31.12.2014/01.07.2015

Number of vehicles by age, units Total units
Type of to 6 6 1 | more than of vehicles
vehicle years to 15 51025 25 years
Carst’h‘;”'ts' 71381/ | 59865/ | 76144/ | 21096/ 228 486/
proportion of 87784 70333 81 440 21387 260 944
31,3/33,6 | 26,2/27,0 | 33,3/31,2 9,2/8,2 100,0
the total,%
Trucks,
units; 4 339/ 6 320/ 5171/ 4 883/ 20 713/
the 5213 7005 5567 5188 22973
proportion of | 20,9/22,7 | 30,5/30,5 | 25,0/24,2 | 23,6/22,6 100,0
the total,%
Busetsr']:””s’ 1063/ | 2199/ | 1072 650/ 4 984/
tion of 1493 2 408 1136 669 5706
propor 21,3/26,2 | 44,1/42,2 | 21,5/19,9 | 13,1/11,7 100,0
the total,%

155

155



Other
”Z”:irt’;’,”' 1385/ | 2460/ | 2365/ 2672/ 8 882/
e 1783 2771 2547 2798 9,899
. 15,6/18,0 | 27,7/28,0 | 26,6/25;7 | 30,1/28,3 100,0
proportion of
the total,%
TOta:hg”'tS' 78168/ | 70844/ | 84752/ | 29301/ 263 065/
ooortonof | 96273 | 8251 | 90690 30 042 299 522
prop 29.7/32,2 | 26,9/27,5 | 32,2/30,3 | 11,2/10,0 100,0
the total,%

Table 1 presents information about number of vehicles as of
31.12.2014 and 01.07.2015. The number of transport units in the
city is continuously increasing, only in the last six months it has
increased by 36,457. Compared with 2012, the emission of
harmful substances into the atmosphere from vehicles increased
by 1.4% in 2014, while emissions of particulate pollutants
reduced by 9.1% (Table 2).

Table 2. The emissions structure of contaminants into the
atmosphere by vehicles in Astana city [1, p.15]
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Contaminants 2012 2013 2014
2014
Thousan Thousan Thousan
in % d tons d tons d tons
to
2012
Total emissions 101,4 87,01 100 88,08 100 88,20 10
in the year, of 0
them:
Solid 90,9 0,7 0,9 0,70 0,8 0,70 0,
8
Gaseous, 101,5 86,24 99, 87,38 99, 87,5 99
including: 1 2 2
sulfurdioxide 97,8 0,90 1,0 1,06 1,2 0,88 1,
0
nitricoxide 107,6 6,41 7,4 6,17 7,0 6,90 7,
8
carbonmonoxid 101,3 69,28 79, 70,37 79, 70,20 79
e 6 8 ,6
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hydrocarbons 98,9 9,27 10, 9,42 10, 9,17 10

Other 92,1 0,38 0,4 0,44 0,5 0,35 0,

The structure of emissions in the atmosphere basically
submitted with gaseous substances, mainly it is carbon monoxide
(80%) and hydrocarbons [1, p.17]. The exhaust gases which
consist of toxic hydrocarbons such as ethane, ethylene, benzene,
toluene and carcinogenic polycyclic aromatic hydrocarbons
structure (pyrene, anthracene, benzo(a)pyrene); aldehydes
(formaldehyde, acrolein, acetaldehyde, and others.) form a group
of volatile organic compounds (VOC) [2, p.11].

The most significant researches by gas
chromatography/mass spectrometry for the content of VOC in air
was conducted in the USA [3, p.170]. Samples were collected for
five weeks during each of the summer of 1999-2005. It was found
that the most common ecotoxicants - ethane, and there are
significant concentrations of toluene and acetylene, which is
directly related to emissions of exhaust gases of vehicles (Russo
et. al., 2010). Determination of emissions of volatile organic
compounds in Milan (Italy, 1998, 2002-2003) showed a lower
concentration of toluene and benzene at the weekend. The
researchers explain this fact by using less vehicles and the
reduction of industrial production (Steinbacher et. al., 2005).
Researches which conducted in the centre of London fixed
xenobiotics in the atmosphere: methanol atsetataldegida,
isoprene, benzene, ethylbenzene, toluene and acetonitrile. The
highest concentrations were observed at evening time,
characterized by a surge of movement of vehicles and the
inclusion of heating in living spaces (Nemitz et.al., 2007) [4,
p.309].

It can be concluded that increasing the concentration of
volatile organic compounds in the air is directly related to the
emissions of vehicles. Information about the impact of VOCs on
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human organism and the data on their interaction with proteins
now are not enough, the connection of redox reactions and
damage body tissues caused by volatile organic compounds are
not fully understood. The impact of the VOC for 30 minutes
(sufficient time for entry limonene and isoprene reacted with
0zone) causing respiratory tract irritation in mice [5, p.516].

Currently, studies of roadside pollution in Astana are
limited to heavy metals, particularly to lead. Due to the
significant changes in requirements for environmental standards
of vehicles and fuel the evaluation of lead-induced environmental
pollution is becoming less relevant. While the need to consider
other pollutants, such as volatile organic compounds, is becoming
more popular. The most toxic components of vehicle exhaust
gases, including carcinogens, are yet "out of control".
Identification of landscape-geochemical patterns of migration of
volatile organic compounds will serve as a basis for making
practical recommendations on vegetation range. As you know,
green spaces along the roadside spaces, parks and gardens -
effective methods of reducing the level of gas contamination of
the city.

The problem of green building and sustainable development
highlights in the state policy of the Republic of Kazakhstan. From
the President's Message to people of Kazakhstan and the Strategic
Plan of Development of Kazakhstan till 2020: Diversification of
the economy is the key to success. The way to solve it - it's forced
industrialization and the creation of "knowledge societies”. One
of the priorities of diversification is the optimization of the
control system of sustainable development and implementation of
"green" policy of low-carbon economy, which includes attracting
investment, solving environmental problems, reducing the
negative impact of anthropogenic load, increasing the
responsibility of natural resources to reduce emissions into the
environment, complex waste processing [6, p.19], [7, p.6]. The
legal base of the Republic of Kazakhstan illuminates relation to
use of vehicles [8-12]. But it does not have any legal documents
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of relating to the reduction of the share of transport with high
service life.

Thus, the following problems of air pollution from vehicles
in Astana:

¢ The annual growth of air pollution gaseous pollutants, due
to the increased number of vehicles;

eLow level of using alternative environmentally friendly
transport;

e Lack of quality Auto-Motor fuel at the moment ecological
class of fuel and/or motor vehicle, according to Technical
regulations;

e Poor control over compliance with environmental vehicle
classes 4 and 5;

e Lack of legal framework for the reduction of the share of
transport with high service life;

elLack of scientific and methodological basis for green
building of the city.

Conclusions

In order to reduce vehicle emissions in Astana city is
necessary to conduct the following activities:

1. Reducing traffic on city streets as well as its downtime at
the crossroads in "idle™ mode;

2. The use of fuel with low emissions of pollutants;

3. The gradual transition to environmentally friendly
transport (electric vehicles, construction of bicycle paths, parking
lots, rental and repair of bicycles);

4. Tighten control over compliance with the requirements
prescribed by the current legislation, as well as the improvement
of the legislative framework, including the reduction of the share
of transport with high service life;

5. Development of science-based landscape-ecological
framework of the city that will be the basis for green building;
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6. Identification of landscape-geochemical patterns of
migration of volatile organic compounds for making practical
recommendations on vegetation range.
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Abstract: This work focuses on optimization of water, food and
energy situation in Egypt, Sudan and Ethiopia, by solving the
potential conflicts between the countries, elaborating on economic
benefits of the Nile River water usage. Water situations, agricultural
production with their water usage and prices, energy situations and
prices, dam information were found as the basic supporting
information. A model was built to estimate the water level at selected
locations. Water amounts, economic income, either from agricultural
products or energy production were calculated. Suggestions have been
made to make the situation more lucrative and more sustainable.
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Water is essential for life. Life is impossible without it. It
has great importance for the production of essential needs such
as agricultural crops and energy. The demands on water, food
and energy increase as population grows. Water scarcity is a
very important issue in the World, especially in Africa.

Water is limited, and its most efficient use is obligatory.
Any waste of water is also a waste of energy and food. When
this situation is considered economically, it is obvious that no
economy can stand against importing water for water-end
products. Water use should be arranged as a sustainable system,
which every country and society should accomplish.

During the realization of the project, three African
countries were examined; Egypt, Sudan and Ethiopia. Every
country consumes its water mostly from the Nile River and
couldn’t survive without this river. Countries satisfy their
irrigation, drinking water, energy production and fresh water
needs from the river. The other water sources are precipitation,
water re-use or treated wastewater and others.

Egypt, Sudan and Ethiopia are countries which have
agricultural and energy production, economic and water use
problems. Water amount taken from the Nile is not efficient
enough to sustain the population because of inefficient
agricultural and energy production. In case of any attempt for
improvement, it becomes a political conflict between the
countries this time, as it would or might affect the other country
in a bad way.

These political or economic conflicts happen due
agricultural or energy production and a sustainable and efficient
water use can bring solutions between countries, as well as in
the country. Therefore, building a system for water use, in order
words, optimizing water use is essential. My magister work
makes an attempt to optimize the water, food and energy
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situation in Egypt, Sudan and Ethiopia, by solving the potential
conflicts between the countries, focusing on economic benefits
and the main task was to optimize the water use in the most
efficient way, in terms of energy or agricultural crop production
with the highest yield of financial effect and also having the best
compensational precautions if a damage to economy is
inevitable.

Methodology

In order to do achieve the goal, there are three main parts
to work in the thesis. They are as following respectively; finding
necessary information to define the situation, building a model
to calculate the water amount to work with and finding solutions
or making suggestions to improve the situation, based on the
information and the water amount to work with. Whole thesis
has been set of five scenarios; agricultural, energy, economic,
political and environmental. Agriculture and energy have been
considered as the main scenarios and the others have been
considered and studied under these two. The figure below shows
a rough summary about the methodology:

Under the first part, following information has been
gathered:

¢ Agricultural production of each country with their;

o Amounts (ton)

o Areas used (hectare)

o Yield

o Water usage (million cubic meter per day)

o Unit and total prices (million US Dollar per ton)

e World agricultural market prices (million US Dollar)

e Unit water amount for agricultural production (cubic
meter per hectare)

e Energy situations of each country;

o Energy production amount (kiloton of oil
equivalent)
o Electricity production amount from
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hydroelectricity (kiloWatthour)

o Electricity production amount (kiloWatthour)

o Electric power consumed (kiloWatthour)

o Electric  power  consumed  per  capita
(kilowatthour)

o Energy prices (US Dollar per kilowatthour)

e Dam list;

o Name

o Location

o Energy produced (megawatt)

Throughout the thesis, two terms have been developed.
First, it is the concept and the purpose of this study, which is
“from water to money basis”. This simply means that the water
amount taken from the Nile will bring economic improvements.
Once the water amount to use is calculated and suggestions have
been made, economic worth of these suggestions will be
generated. Thus makes the approach of making the most money
efficient situation from the water amount. This is what this
study does.

The second term is “water budget”. This is the water
amount to be used, in order words; optimized. There is an
amount of water and this amount needs to be decided which area
and how much to be used for. It is an important decision to
make because it can alter the results significantly.

The Model

After gathering all information, it is now necessary to
build a model to estimate the water levels at selected locations.
And with the help of this model, it is possible to calculate water
amounts at those selected locations. There are main
measurement points, which show the current flow rate at that
point. Between each point, water head changes due evaporation
and precipitation can be calculated. Those locations are like in
the figure below;
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The model is developed by using MatLab program. It has
main hydrological data of the river. The model has been
developed to calculate water amount changes in mm. This
means the change calculated is in water head. It is important to
divide the river into segment, as many as the user wants, so that
the user can work independently. Even though the model
calculates the changes in mm, it is possible to calculate the
changes in cubic meter from the water flow. An example is
shown below;
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Assumptions:
= Q (total water amount): 100 m*year
*  Segment amount: 5
»  Water head changes (model results output):
o Segment 1 to Segment 2: 100 mm decrease (0.1 m decrease)
o Segment 2 to Segment 3: 80 mm decrease (0.08 m decrease)
o Segment 3 to Segment 4: 60 mm decrease (0.06 m decrease)
o Segment 4 to Segment 5: 20 mm decrease (0.02 m decrease)
Correlation:
At starting point (Segment 1), the water amount is x méfyear
On the way to Segment 2, it decreases 0.1 m so the water amount at Segment 2 is (x - 0.1
mPfyear)
So the whole equation would be like below (each segment’s calculation is highlighted);
X+ (X=01)+((X-=0.1)-0.08) + (((X-0.1)-0.08) —0.06) + (((X—0.1) - 0.08) — 0.06) —
0.02) =100
By this correlation, X is supposed to be 20.16.
Segment 1: 20.16 m?lyear
Segment 2: 20.06 m*/year
Segment 3: 19.98 m*/year 100.02 m*lyear in total
Segment 4: 19.92 myear
Segment 5: 19.90 m?year

Now that the information and water amount have been
obtained, it is now the step for making suggestions and changes
to have more lucrative, efficient and sustainable situations from
water amounts, either for agricultural or energy production.
Considering the scenarios will result in potential results and
having the new water amounts, suggestions will be made to
optimize the situation.

Scenarios

The decision to be made is very responsible so it is quite
reasonable to use so-called “scenario method” to consider all
types of problems and variants of situations might occur during
the realization of the project. For that purpose, two major
scenarios and three minor scenarios with their own specific
parameters are designed. These scenarios are designed for
energy and agriculture variants of water use. Minor scenarios
are economic, political and environmental effects. These effects
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will be examined separately for each scenario. This is important
to see the situation and obtaining results in a more concrete way.

As it was mentioned before the main data we need to use
in every scenario is water amount. Once the current energy,
agriculture, economic, political and environmental situations in
each country are known and impacts of each scenario are
calculated, it will be possible to observe the differences between
the current situation and scenario results. This way, it will be
possible to make suggestions in order to lower the negative
Impact or improve the situation even better. This is going to be
the main methodology of this thesis, which aims to optimize the
water use economic improvements regions.

In case the water is used in agricultural sector, the next
step would be deciding which plant to invest. The factors
affecting this choice depend on the demand in a specific crop. A
crop’s water demand and financial values are very important
parameters. Knowing the market value of a crop will make it
possible to compare the crops’ prices with other countries’
prices. This will provide a more conscious crop selection.

Water Need Calculations

In order to calculate the actual water need of a crop, a lot
of parameters have to be known and calculated (total water need
for all the crops = water for one crop multiplied for the total
area in the country for this type of crops). The main parameters
for an approximate estimation of a specific crop are; Crop
evapotranspiration in mm/day and Single crop coefficients (Kc)

Evapotranspiration is the term coming from the words
evaporation and transpiration and means the sum of these two
parameters. This can be accepted as the loss of water of the
plant, which needs to be balanced for the plant to grow.

Each plant has its own unique water demand coefficient
(Kc). This coefficient can vary for the same crop under some
conditions. These conditions are; climate and crop type and
growth stage of the crop (fully grown crops need more water
than newly planted ones because of the sizes, which means
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bigger size needs more water.

Information Found for each Country

Data Unit Egypt Sudan Ethiopia
Population [ million 82,54 34,32 84,73
Total
agricultural  |ton 79.586.160 (9.623.503 |31.815.855
production
Total
withdrawal | mil. m*day | 187,12 74,58 15,23
from the Nile
Agricultural
water mil. m*/day | 161,64 71,64 14,26
withdrawal
Total water
used for mil. m*/day | 169,40 740,40 431,89
agriculture
Total
electricty MW 146.795.000 | 7.842.000 |4.980.000
production
Electricity
from MW 13.046.000 |3.842.000 |4.931.000
hydropower

This table shows some basic results:
e Egypt has much higher agricultural production than other

countries

e Egypt has much higher water withdrawal from the Nile
and this affects the agricultural production.
e Ethiopia has much lesser water withdrawal and lesser
water use for agriculture than Sudan but has more production.
This shows that Sudan’s agriculture is very inefficient and the
land is very arid.
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e Hydropower is the main energy source for Ethiopia and
Sudan.

e Ethiopia’s agriculture and energy situation is extremely
insufficient for the population.

e All countries use their water from the Nile mostly for
agriculture.

Conclusions

Throughout this study, Egypt’s, Sudan’s and Ethiopia’s
water uses from the Nile and their effects have been widely
examined. Each country has serious water scarcity, agricultural
production amount and quality, energy production capacity,
economy and political issues. In order to find solutions for these
problems mentioned above, energy and agriculture situations of
the countries have been researched and how they influenced
economic, political and environmental situations. Once these
impacts on current situation were calculated, suggestions have
been made in order to ease the negative effects or improve the
positive effects.

These suggestions have been made either to save money
or make more profit. In other words, water amount changes have
been managed in economic outcomes. So in other words we can
consider the realization of this cooperation between the method
of scenarios and mathematical models one of the ways to
provide the best conclusion in difficult problematic situation and
can recommend it to the governments of mentioned countries. In
order to understand this whole concept, the following step by
step scheme of the thesis is hoped to be found helpful and clear:

1. Information (above mentioned) about the countries are
gathered.

2. Scenarios have been designed.

a. Agricultural scenario has been examined within its
agricultural, economic and political consequences, if such
scenario would occur.

b. Energy scenario has been examined within its energy,
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economic and political consequences, if such scenario would
occur.

NOTE: Now it is known what we have and what may
happen. We detect the problems and understand what is needed.

3. The model has been built and set up.

4. Water amounts for selected locations according to
consequential changes in scenarios have been calculated.

NOTE: This water amount is the “water budget”. It is now
the time to make decisions to improve the situation.

5. Water budget is considered. Decisions and calculations
are done according to the following points;

a. Increase agricultural production either with the current
amount or with the new amount of water.

b. Increase specific agricultural products to lower their
market value in the country or provide export income to the
country.

c. Increase the water per capita amount.

d. Increase energy production

NOTE: These decisions can be changed due to specific
interests and benefits of the country. This freedom is what
makes this work very helpful and interesting. Based on this
principle, the work done here can be applied to other countries.
After these decisions made in the thesis, it is calculated that all
three countries have much efficient agricultural or energy
production, resulting in better life standards and increased Gross
Domestic Product.
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Abstract: The article focuses on the impact of environmental factors
on the absorption and emission of the carbon dioxide fluxes in
European Russia peat bog.
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One of the main climate change factors in the world is an
increase in the concentration of atmospheric greenhouse gases,
including CO,, which plays a major role in this process [1, p.3].
According to this, in recent years researches which aimed at
assessing the environmental factors that influence the spatial and
temporal dynamics of the fluxes of greenhouse gas emission have
become increasingly popular.

The boreal peat bogs are important ground carbon stocks.
They determine the spatial and temporal changes in the balance
of CO; in the atmosphere.
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There have been complex ecological and climate researches
[2, 3, 4] since 1998, which include in recent years the periodic
monitoring regime of the emission and absorption of CO2
between the ground cover and the atmosphere on the territory of
the Central Forest State Nature Biosphere Reserve (Tver region,
Nelidovo district) have been conducted. In 2015 the bog
"Staroselsky moss” was selected as the main objects of
observation [2, 3, 4].

The area of the peatland is 4.2 km?. It refers to integrated
convex oligotrophic hummock-hollow bogs. The composition of
the bog formations is characterized by considerable
heterogeneity. Mosaic of microlandscapes is formed mainly by
sphagnum and grass. The vegetation cover is typical for bogs in
southern taiga zone. The edges of the bog on the gentle slopes are
occupied by the pine forest [5].

The measurements have been carried out at 27 points with
15 m along the 400 m length transect. Points 1, 2 and 27 are
confined to herbaceous-sphagnum pine. Hummaocks (p. 6, 10, 12,
14, 17) are mainly represented by shrub-sphagnum vegetation. In
hollows (p. 7, 11, 13, 16, 24) the grass grows basically. The peat
surface of a bog (p. 4, 9, 19, 26) is covered with herbaceous-
sphagnum vegetation.

The chamber method has been used for measurements of
CO,, fluxes intensity which were determined by the registration of
changes in concentrations of this gas within the chamber. [6, p 8].
Infrared CO, gas analyzer Li-840 (Li-Cor Inc., USA), has been
connected to the plexiglas hemispherical chamber with a
temperature sensor inside. Diameter of the chamber is 30 cm,
height is 15 cm. The chamber is installed on the collar, embedded
in the soil at 35 cm. Data on the concentration of carbon dioxide
comes every second to the computer connected to the gas
analyzer and recorded in a special data file. Measurements carried
out twice on each point of 200 seconds from the transparent
chamber (for measuring net ecosystem exchange) and the dark
chamber (for measuring ecosystem respiration). Exponential

172

172



function has been used for CO, fluxes calculation. The
observations were conducted once every 7-9 days. At the same
time we measured the soil temperature at a depth of 10 cm, and
the air temperature with a thermometer Hanna Checktemp 1
(HANNA instruments, USA), also the total biomass of
sphagnum, shrubs and grasses has been measured on each point.

The calculation of local fluxes of greenhouse gases from
the soil cover becomes a final result.

The components of the balance of carbon dioxide:

NEE (net ecosystem exchange) - pure ecosystem exchange
of CO; in the atmosphere (transparent chamber).

Re (ecosystem respiration) - ecosystem respiration, which
includes a set of microbial, root respiration and breathing above-
ground parts of plants (dark chamber).

GPP (Gross Primary Production) - absorbance (deposition)
of CO; by plants to produce primary products.

NEE = Re — GPP
GPP = Re — NEE [7]
Results:

The spatial dynamics of fluxes and the balance of CO; in
the bog:

mg C02/ m?2

m2.07

019.07  m26.07 21 o5

Figure 1: Spatial dynamic of Ecosystem Respiration
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Figure 2: Spatial dynamic of Gross Primary Production
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Figure 3: Spatial dynamic of Net Ecosystem Exchange
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Figure 4: Temporal dynamic of CO; fluxes during July

The temporal dynamics of environmental factors:
°C
28,0

26,0 - = =

24,0
22,0

20,0

18,0

16,0

14,0 T T T 1
2,07 10,07 19,07 26,07
T air Tsoil

Figure 4: Temporal dynamic of air and soil temperatures during
July

The following factors that affected the CO, fluxes largely
from the ground cover of bogs were identified as a result of the
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research. One of the major factors is the temperature of the soil.
Raising the temperature provokes an increase of the ecosystem
respiration. It is determined by the activity of microorganisms,
root respiration, physical and chemical processes in the peat.
Biomass also affects the CO, flux. When the mass of grass
vegetation rises, negative balance of CO, between the atmosphere
and the ground surface also increases. The grass adsorbs carbon
dioxide actively during photosynthesis.

Throughout the transect on the hummock-sites where the
low levels of ground water are, the soil is warmed better, carbon
dioxide emissions proceed actively. In the hollows, where a high
level of ground water prevents drying of peat moss, deposition of
carbon dioxide was more intensive.

In July due to the growth of the average soil and air
temperature and the prolonged drought activity absorption and
emissions were increased, balance of CO, was aspired to the
positive direction.

It should be noted that on July 19 due to short-term
lowering of temperature the activity of emissions decreased and
deposition increased. In the second case, the temperature
approached the optimal value. This shows a significant effect of
temperature on the life of plants and microorganisms and their
contribution to the overall carbon balance in the bog.

On the base of these results, we can conclude that the
observed part of the bog was a basic carbon sink in July 2015.

These studies will help identify the basic mechanisms of the
dynamics and development of bogs, as well as their resistance to
external impacts. The indicators of the variability of CO, and
H.O exchanges also determine the state of bog ecosystems and
can be used to solve the problems of planning and management
of natural resources.
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Abstract: lodine is a biologically essential trace element that plays a
significant role in the functioning of the thyroid gland. More than 80 %
of Mongolia's population suffers iodine deficiency. The aim of this
study is to study the effects of stable iodine in natural waters and rocks
and soils with geochemical features of the local landscape, on the
morbidity of residents with endemic goiter and other non-malignant
diseases. In the summer of 2015 samples from water, soils and cut
grasses were taken in order to determine the iodine content. It is proven
that there is no direct relationship between the numbers of disease
incidents with percentage covered with iodine prevention.

Key words: iodine, thyroid gland, endemic goiter, drinking water,
soils, grasses, Mongolia, Ulaanbaatar

lodine is a biologically essential trace element that plays a
significant role in the functioning of the thyroid gland. Its low
content in the environment or insufficient intake in the body
cause spread of diseases, especially endemic goiter, in animals
and humans [1, p. 65; 3, p. 771-772; 4, p. 1224]. In addition, a
chronic deficiency of iodine in the human body is often the
hidden cause of many diseases.

lodine deficiency is a global problem of modern society.
According to W.H.O data, about 2 billion people on all continents
of the globe live in conditions with iodine deficiency, including
more than 80% of Mongolia’s population [6].The “Prevention of
iodine deficiency” program carried out by the government of
Mongolia since 1996 yields its results as shown in table. Nel:

From 2001 to 2004 the spread of endemic goiter has
decreased from 21.4% to 13.8 % [5]. However, the problem is not
completely solved. As shown in table. Nel, two Central areas
(Khubsugul and Arkhangai) and in the Western district, Zavkhan,
are have the highest rates of morbidity in humans and animals,
despite the ongoing prevention.
Table 1 Distribution of endemic goiter and iodized salt by region

2004 [7, p. 202]
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The name of The lodized salt The
the region distribution of | by region % | distribution
endemic goiter of goiter in
% animals %
Khubsugul 25,60% 54,80% 33%
Zavkhan 21,70% 61,90% 11,60%
Arkhangai 20% 63,50% 20%

The situation is very complicated and in Ulaanbaatar. In
spite of high official rates of iodine prophylax (95,9%) and low
prevalence of goiter in domestic animals (0,2%), the endemic
goiter is 12.5% of the population. This is much higher than the
most other regions of Mongolia, where iodine prophylaxis is
given much less importance. This may be due to quite contrasting
living conditions of the population of the capital of Mongolia.
55% of Ulanbaators population lives in private homes and yurts,
the remaining 45 % in apartment blocks with centralized sewer
and water service. The intakes for the water service are located in
4 different places (from various aquifers). The population with no
connection to water service system uses water from 170 ponds
and about 5000 wells [3, 6].

As you know, studding the spatial regularities of
distribution of iodine in the food chain allows reasonable
prevention of diseases among the local population.

The possibility of spatial assessment of iodine status in
territories contaminated with radioactive isotopes is based on the
combination of experimental data on iodine content in soils, soil
maps and cortometrajes calculations [2, p. 156]. Therefore, the
aim of this study is to study the effects of stable iodine in natural
waters and rocks and soils with geochemical features of the local
landscape, on the morbidity of residents with endemic goiter and
other non-malignant diseases.

In the period of 2015-2016 the following tasks will be
solved:
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1. The analysis of literary and cartographic data on the
effect of deficiency of stable iodine, on morbidity of Mongolians
by thyroid diseases.

2. Sampling of drinking water from various sources of
Ulan Bator, as well as soil and grass in grazing area of cattle (The
meat of domestic animals is main source of food for most of the
local population).

3. Determining the content of stable iodine in potable
waters, soils and grass.

4. The analysis of the data combined with medical data on
districts of Ulaanbaatar.

The work will take into account the fact that on the territory
of Ulaanbaatar, as like as other large cities, soil and natural
waters are affected by anthropogenic impact. The main sources of
pollution are thermal power plants and stoves in aglomeration
(the Ger districts), and also a large number of cars and gas
stations, household waste and household garbage. All of this can
effect on migrate of iodine in the food chain and the health of the
population.

Currently the first two tasks are fully implemented. The
analysis of literary sources showed that despite the positive effect
of the use of iodized salt in iodine-deficient regions of Mongolia
(1996 — 2010), the direct relationship between the number of
cases and percentage of households in the aimaks (regions)
covered with iodine prophylaxis is not observed. This may be
explained by geochemical peculiarities of the local landscape.

As a result of the field research, we selected 15 samples of
potable waters from four districts of Ulaanbaatar, including water
from wells in the Ger districts. Soil and herb samples were taken
form “Terelj Natural Park” and directly from the pastures within
the city limits. Soil samples were taken by converting methods —
the average of the five sample points from the area of one meter
square; with a depth of no more than 10 cm. Hay of harvest herbs
were taken from the same area. All sampling sites were linked by
GPS.
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Thus, in the period of 2015 — 2016 it is expected to obtain
data on the content of iodine in drinking waters and the lower
links of the trophic chain: soil — vegetation — cow — meat/milk —
humans. Analysis of the obtained results in combination with
medical data on districts of Ulaanbaatar will contribute to a more
rational and effective iodine prevention from endemic goiter
diseases of Mongolians. The work was supported by the
Department of Biogeochemistry of Environment of the Institute
of Geochemistry RAS (Moscow).
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Many of canines (foxes, jackals, coyotes, wolves) are
inclined to a sinantropization. This tendency helped the
domestication of a dog in one time. Therefore domestic dogs as
specie have no biological or psychological limiters for transition
to a sinantropic way of life. This way of living is natural for
them, and the greater part of dogs can survive without people
with enough food. But people can’t accept that, especially in
megalopolis residential areas [1].
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The populations of city stray dogs have never been stable,
as well as there was no continuous growth. In the 19th century
the number of stray dogs was small in the large cities, Moscow,
St. Petersburg, etc. Each janitor had the responsibility to liquidate
free-roaming and feral dogs at the subordinated territory [2].

After the First and the Second World Wars highs of stray
dogs’ population were observed because there was dogs’ inflow
from the destroyed suburbs and villages [2].

The number of stray dogs increased in 60-70th years of the
20th century after outflow of the human population from villages
and their moving to the cities and suburban zones. With moving
to the cities, people got opportunity to acquire a thoroughbred
dog. Such dogs were bred only within clubs. Cultivation of
thoroughbred dogs was planned thus people waited for their turn
to buy a puppy. Therefore, the level of cynological knowledge
among owners of thoroughbred dogs was rather high. At this time
fight against stray dogs was the responsibility of the state, the
number of animals was rigidly controlled [3].

The numbers of owners of thoroughbred dogs increased
significantly. A large number of dogs, including unknown breeds
in Russia, were imported to the country from abroad. Many of
them came by accident. In the period of welfare decrease the
number of dogs, including thoroughbred, which were left out on
streets, was higher than ever. The biggest number of
thoroughbred dogs perished on the streets at once literally.
Survival and adaptation without humans was possible only for
breeds, whose initial shape and structure were less changed by
the human. The situation was complicated by the fact of
proceeded village’s emptiness. The state control over the number
of stray dogs was lost.

The food resources for packs of stray dogs in the city are a
food waste. The pack’s territory usually includes the power
supplies places. Such places can be suburbs where dumps or
waste household platforms or warehouses are located. Dogs often
gather near shops, dining rooms, markets, etc. There is always a

183

183



hierarchical structure in pack of dogs, dominants protect their
territory against intruders, but can get on with newcomers. It is
necessary to mention that packs of stray dogs chose the periphery
of the city instead of city’s center where it is more difficult to
find a forage and shelter [4, 5].

In other words, stray dogs as sinantropic animals live in the
impoverished anthropogenous ecosystems and oppose to
preservation of natural areas in the city. The stray dogs in contrast
to the feral dogs aren't predators, but eat waste of the human. But
environmental niche is occupied by protected species— foxes,
varies, polecats and other animals. Stray dogs are a serious
wildlife disturbance for such urban habitants like elks, boars,
predatory and songbirds, hares, squirrels, ermines, varies,
hedgehogs, lizards, snakes, frogs, etc. Most of these types are
threatened and protected species under the threat of
disappearance in Moscow and are included to the Red List of
Moscow [2, 3]. Animals stop reproduction or leave their habitats
if they can. And, as we know, the ecosystem is stronger the more
species it includes. So extinction and migration of wild fauna
undermine a condition of a city ecosystem.

Residents of megalopolises should distinguish the concepts
"nature protection” and "zooprotection”. A mission of "nature
protection" is preservation of rare plants and animals’ species and
their habitat. Zooprotection has nothing common with nature
conservation. Its field of work must include the fight against
cruelty to animals, abuse of rights of their owners, search and
relocation of lost animals, etc. That’s why the nature protection
and zooprotection are different systems of animals handling sites
of, in the first case — wild, in the second — home, and they
shouldn't overlap and disturb each other in any way [2, 3].

The epizootic aspect. The unwished finding of a big
number of stray dogs in the city leads to the spread of diseases
dangerous for humans as well as for wild animals (rabies,
leptospirosis, brucellosis, salmonellosis, tulyaremiya, plague,
helminthosis, etc) [6, 7].
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Instead of epizootic danger of stray dogs, there is a serious
dangerous of their attacks on people. Generally dogs attack those
who are afraid of them extremely, recognizing people behavior
and body language of people. Dogs often attack people, who
differ from others: the elderly people, the children, unusually
dressed, loudly talking, gesticulating and drunk people, etc. Dogs
usually attack quickly moving people too— runners, cyclists, and
skiers, even attacks on drivers are frequent. Attacks on the dogs
going with their owner are widespread [3].

That is important to note that the sterilized dogs and don't
lose the territory aggression. As a result of sterilization and
castration, dogs change only elements of sexual behavior, but not
elements of protection of their territory. Carrying out sterilization
of the dogs will be effective only for limited dog’s quantity
having conditional owners or trustees (the organizations or
institutions which are responsible for dogs, for ex. parking) [2].

The psychological aspect. The stray dogs are the reason of
conflicts between their opponents and defenders. Stray dogs often
provoke cruel attitude to themselves. The trustees giving
houseroom for animals in the density conditions have no
knowledge and experience of that. The people, who lure dogs on
the street, but never treat their diseases, do not solve a problem,
but also endanger people around themselves and cause negative
attitude to dogs [8].

As it was told above, the nature protection aspect reveals
incompatibility of the conservations efforts and wild species in
case of living stray dogs in megalopolises.

The legal aspect includes human rights on safety and
health. It concerns presence of stray dogs on city streets, and dog
hunters’ activity, who fight the human rights on property, safety
and health [8]. The hunters’ activity is often fatal for domestic
dogs and even for dog keepers. Poisoned baits are used without
care about the harm for wild animals.

The standard aspect is in improvement of the legislation in
the field of the treatment of neglected animals in the city,
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development of sanitary standards and rules of catching and the
maintenance of vagrant animals [9]. That must include also
creation of standard meeting specialized supervising authorities
in each area, responsible for performance in the subordinated
territory. The common city database is necessary for tracking of
homeless animal’s number and the reporting of shelters and
specialized affiliated bodies.

The problem of homeless animals in Moscow is a complex
challenge for city authorities, who should, taking into account all
the aspects of dogs’ life in the city, create the program to prevent
the neglected animals’ presence on city streets without care and
nurturance. Such a program wouldn't allow the animal abuse both
on city streets, and in city shelters. Of course, it takes a long time.
Abiding the next principles we can find a solution of problem of
stray dogs in the city:

e improvement of the legislative base regulating matters of the
domestic and stray dogs management, creation and
maintenance of state and private shelters in Moscow, control
of performance of these norms;

e creation of necessary quantity of shelters for animals,
strengthening of public control of their activity;

e introduction of new technologies of garbage collection
(collecting of waste in the closed containers, liquidation of
illegal dumps, timely removal of waste from accumulation
places);

e solving a problem of overproduction of pets (the program of
sterilization domestic thoroughbred and purebred dogs
without of genetic value for breed);

e creation of professional municipal control of number and the
maintenance of the homeless animals services coordinating
this activity in all city scale;

e using humane approaches of stray dogs number reduction;

e Dban for stray dogs feeding, imposition of penalties;
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e taxes increase for large dogs owners, penalties for free-
running dogs owners;

e taxes cut for sterilized animals owners;

e cultural dog breeding development among the population ( to
increase a quantity of playing and training grounds, repair of
outdated platforms, development and promotion of sport with
dogs, participation and teaching children to treat dogs
properly);

e promotion among the population of "adoption™ of an animal
from a shelter;

e promotion of preservation of natural territories, wild types
and their habitat in the city;

The city program for neglected and vagrant animals which
realizes the work on catching, treatment and the contents in
shelters of vagrant animals, and also search new owners for them
would be an ideal option for Moscow. And it is necessary to add
the prevention measures of pets overproduction.

It is clear that there won't be enough places in shelters for
all stray dogs in the city. By different estimates the numbers of
them differ from 10 to 100 thousand! In this case, it is necessary
to understand that all caught animals can't be kept in shelters for
life. It is necessary to release the wildest, the aggressive,
incurably sick and suffering animals from an illness suffering,
stress from the person and other dogs presence or the keeping
into pounds with humane methods [10]. This aspect of the
treatment of animals has to be controlled rigidly; differently the
purpose of rescue of animals from streets where they are
compelled to survive daily, fighting against hunger and diseases,
has no humane idea as itself.

To clarify the impossibility of leaving all animals which are
on the streets now, we will show the most effective, in our
opinion, example of the animal treatment in the western
countries. The main form of work with neglected and homeless
animals there are the wunreturnable catching and the
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accommodation them at municipal shelters. Shelters are also
acceptable for the pet who became unnecessary, they fend the
masters off from the booting them out where they can undergo
various dangers. After the given expectation period or after
search for a dogs' or a cats' owner, former or new, the animal can
be transferred to a public shelter for further accomodation.
Putting down too sick, aggressive or unclaimed ones is a
necessary measure, as municipal open-admission shelters would
preserve capacity and places for receipt of new animals. The
largest zooprotective organizations (WSPA, HSUS, and PETA)
agree that it is more humane to put an animal down, than to leave
it on the street, to pump the probable early and heavy death.
There are also limited-admission shelters stopping receipt the
animals if all the seats are occupied. These are shelters of the
organizations which dismiss a possibility to put the healthy
animals down [10, 11].

The important preventive measure is to decrease the
number of stray dogs and, therefore, mercy killing amount in
shelters, is prevention of pets' reproduction. It can be reached by
decrease in taxes for owners of the sterilized animals, for needy
owners — free sterilization of their animals. Only the licensed
factory owners can keep unsterile animals in case of paying taxes
for the right to be engaged in this activity [12].

The OSR method “"catching/sterilization/return”
("trap/neuter/release™ or "trap/alter/return™) it is applied
sometimes as a temporary regulation measures for cats which are
under the care of the fully responsible people. As for dogs we
should allow this method in case if an individual or the legal body
undertakes the sterilization of "regulated” dogs, legally fixed the
status of these dogs as possessory and keep them on the fenced
site in good housing conditions [2, 3].

It is impossible to forget such important measure as
reduction of food supply — waste, available to animals (dogs, cats,
crows and rodents) all year round in a constant quantity. To
prevent the animals' accessibility to rubbish, methods of
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preventing for their physical entry into garbage containers are
necessary. Container lid or intake waste packing platform could
be good decision. These measures will not be efficient in case if
the number of unauthorized dumps remains at the present level.

Thus, for the stray dogs' problem solution in Moscow, it is
necessary to follow the complex and multilateral policy, directed
not only to removal of dogs from an urban environment, but to
increase of dog culture among city population and creation the
system of municipal and private shelters, specialized services for
control of number and the homeless animals handling and
coordinating this activity in scales of all city. Ensuring
supervision over implementation of all stages of the treatment of
homeless animals in the city, and also control over the treatment
of pets and due care are highly important.
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Abstract: Pollution of the environment exists everywhere in the
modern world and there is need to control this situation. Determination
of class of danger of soil as waste is a necessary condition for
enterprises, in order to ensure safety of public life and health.
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There are several ways to determine the class of hazardous
waste. This article considers two Russian methodologies.

Objective: To compare the methodological approaches to
the definition of the class of hazardous waste on the example of
the state of soil pollution.

Background concentrations of pollutants in the soil used in
the calculations made in accordance with the regional background
concentrations.

During the study the calculation of soil class of danger (as
waste) was compared by two different methods:

eaccording to the order of the RF Ministry of Natural
Resources on June 15, 2001 N 511 - “Criteria for classifying
hazardous waste classified as dangerous for the environment”

eaccording to the Decree of 16 June 2003. N 144 - "On
introduction of the SR 2.1.7.1386-03" - "Sanitary Regulations for
determining class of danger of toxic wastes of production and
consumption. 2.1.7. The soil, cleaning of residential areas, waste
production and consumption. "

The calculation of class of danger of soil as waste
according to the order of the RF Ministry of Natural Resources
on June 15, 2001 N 511 - "Criteria for classifying hazardous
waste classified as dangerous for the environment.”

Hazard waste established by the degree of the possible
harmful effects on the environment the direct or indirect effects
of hazardous wastes on it in accordance with the criteria given in
Table 1. [4]

Allocation of waste is classified as dangerous for the OPS
calculation method is carried out on the basis of the index (K)
characterizing the degree of hazardous waste at its impact on
OPS, calculated on the sum of the dangers of substances that
constitute waste (waste components) for OPS.
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List of waste components and their quantitative content are
installed on the composition of raw materials and the
technological means of its processing or the results of
quantitative chemical analysis.

Table 1
N | The degree of |The criteria for classification| Class of hazard
the harmful of hazardous waste to a waste for the
effects hazard class for the environment
hazardous environment
waste on the
environment
1. Very high The ecological system is I Class
irreversibly damaged, extremely
there is no recovery dangerous
2. High The ecological system strongly Il Class

damaged. The recovery period | highly dangerous
not less than 30 years after the
complete removal of the source
of harmful effects

3. Medium The ecological system is class Il1
damaged. The recovery period moderately
not less than 10 years after the hazardous

reduction of the harmful
effects of an existing source

4. Low The ecological system is class IV
damaged. Self-healing period low hazard
of not less than 3 years
5. Very Low The ecological system is class V
almost not damaged almost non-
hazardous

The exponent of the hazardous components of waste (K;) is
calculated as the ratio of the concentrations of waste components
(Ci) with a coefficient of its degree of danger for environment
(W;); the coefficient of the hazard for the components of the
waste environment is a conditional parameter, numerically equal
to the number of components of the waste, below the value which
it does not have negative impacts on the environment. The
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dimension of the hazard ratio for environment conventionally
adopted as mg / kg.

To determine the coefficient of the degree of danger
component of the waste for environment for each component of
the waste we established a degree of danger to the environment
for a variety of environments in accordance with the
methodology table. [4]

The list of parameters used for calculating Wi, includes
indicators provide information to account for the lack of
information on the primary indicators of the degree of danger
waste components for environment.

The index information provision is calculated by dividing
the number of established parameters (n) by 12 (N - number of
the most significant components of the primary indicators of the
danger of waste for environment).

Rating is assigned in the following ranges of variation of
the information supply: <0,5 (n <6) = 1, 0,5-0,7 (n = 6-8) = 2,
0,71-0,9 (n=9-10) 3=>0.9 (n>11) = 4.

By establishing the degree of danger of waste components
for environment in various environmental media parameter is
calculated relative danger of waste components for environment
(Xi) dividing the sum of rating for all parameters in the number of
these parameters.

Coefficient Wi calculated by one of the following formulas

[4]:
IgW; =4 -4/Z;; For 1<Zi<2
IgW; =Z;; For 2<Zj<4
IgW; = 2+4/(6 — Z;), For 4<Z<5

where Z; =4X;/3-1/3.

Coefficients (XI, ZI, Lg WI, Wi) for the most common
components dangerous waste are calculated and presented in the
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table in Annex 2 of the Order of the RF Ministry of Natural
Resources on June 15, 2001 N 511.

The exponent of the dangerous components of waste for the
environment is calculated using the formula: Ki = Ci / Wi, where
Ci - concentration of the i-th component of hazardous waste (mg /
kg of waste);

Wi - the coefficient of the degree of danger i-component of
hazardous waste for the environment (mg / kg).

The exponent of hazardous waste for the environment K is
calculated by the following formula: K= K1 + K2 + .......... + Rn,
where K - an indicator of the degree of hazardous waste for the
environment; K1, K2, ..... Rn - indicators of the degree of danger
of the individual components of hazardous waste for the
environment.

Allocation of the waste to the hazard class by calculation in
terms of the degree of hazardous waste for environment is carried
out in accordance with: 10 (6)> = K> 10 (4) - I; 10 (4)> K=> 10
(3) - 11; 10 (3)> K => 10 (2) - I1I; 10 (2)> K => 10 - IV; K <= 10
-V.

This methodology by order of the RF Ministry of Natural
Resources on June 15, 2001 N 511, is the most relevant, accurate
and detailed.

The calculation of the hazard class of soil as waste in
accordance with the Resolution of 16 June 2003. N 144 - "On
introduction of the SR 2.1.7.1386-03" - "Sanitary rules for
determining the hazard class of toxic wastes of production and
consumption. 2.1.7. The soil, cleaning of populated areas, waste
production and consumption. "

The degrees of exposure of waste on the environment and
human health in this methodology are divided into four classes of
danger [3]: 1 class - extremely dangerous; 2 class - highly
dangerous; Class 3 - moderately dangerous; Grade 4 - a little
dangerous.

Waste composition is determined by the manufacturer
(owner) waste on their own or with the assistance of accredited
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organizations. The relative content of each component in the total
mass of waste Ci (in%) should be an upper limit of the content of
this component in the total mass of waste, i.e. comply with to the
term "no more." Amount values Ci for all the components which
make up waste, should be close to 100%, but not less than 95%.

Classification of waste classified as dangerous by the
calculation method on the basis the value of of the total hazard
index K, calculated by the sum of the danger of substances that
constitute waste (Ki).

Indications of danger waste components Ki is calculated as
the ratio of the concentration of waste components Ci (mg / kg)
and the coefficient of the hazard component of Wi. [3]

Ki = Ci/Wi 1)
lg Wi =1,2 (Xi - 1), where @)

Xi - averaged parameter the dangerous components waste.

The algorithm for determining the averaged parameter the
dangerous components waste Xi:

* On the basis of the qualitative composition of the waste is
conducted toxicological information retrieval, sanitary and
physico-chemical indicators danger of each of its components.
Indications of danger are selected from the list in Annex 2 SR
2.1.7.1386-03 - Table 10, and their values of the normative
documents and literature.

According to the value of the index danger of last assigned
a score between 1 and 4 (in accordance with Annex 2 SR
2.1.7.1386-03).

* In calculating Xi is considered information the component
I, which depends on the number of indicators and has the
following meaning (in rating): 1 =4 forn - 12 - 11; I whenn =3 -
10-9; Iwithn=2-8-7;1=1forn<=6.

» Average setting the dangerous components waste Xi is
calculated by dividing the sum of scores for all indicators,
including information on the total number of indicators.
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o |If there is a waste substances, products with a proven
human carcinogen waste this component is set to Wi = 1, all other
indicators are not taken into account danger of, i.e.

Ki=Ci/l=_Ci.

* The total index of danger from K is equal to the sum of all
components Ki waste:

K =SUM Ki =K1 + K2 + K3 + Kn.

* Ranking waste of hazard classes of K value is carried out
in accordance with: K> 50000 - 1; 50000-1000 K = - 2; = 999-
100 K - 3, K <100 - 4.

As a result, the comparison of two methods revealed no
perfection in technique SR 2.1.7.1386-03 - for example, if you
change the parameters of the amount of balls and the number of
parameters are equal then XI (average option danger of
component of the waste) is not changed, and consequently it is
not true ; Also, if all indicators 1 hazard class, the amount of
rating equal to the number of indicators and XI = 1, the substance
is not that dangerous, but by Ki (an indicator of hazardous
substances) it is not true.

Also the calculation considers the natural components of
the soil, and because of its content (concentration) is high, even if
the assignment of the safe class, it has a big impact on rate class
of danger according to this method of calculation. It has been
obtained that the content of the natural component is large,
compared with the content of other chemical substances, and the
hazard class is determined by the natural ingredients and the
results are understated, that's not true.

Methods MNR dated June 15, 2001 N 511 allow you to
make more accurate calculations and minimize errors. Coefficient
degree of danger component of the waste (Wi) is calculated
differently based on calculated for each case factor (Zi), which
allows results to be more reliable. But the technique of the MNR
of June 15, 2001 N 511 has its defects and needs improvement.
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OLIEHKA BO3JENCTBUS MPOMBIIIJIEHHBIX
BbBIBPOCOB HA 310POBBE HACEJIEHUSA
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AHHoTauus: BeisiBiieHs! 3konornueckue GhakTopsl pucka s
3I0pOBBS HACETIEHMSI TPOMBILIUIEHHOr0 ropojia. [IpoBeeHHast oneHka
BO3/ICHCTBHS aHTPONIOTCHHBIX BEIOPOCOB B aTMOC(EpHBII BO3AyX
[I03BOJIWIIA PAHXKUPOBATh TEPPUTOPHIO OPOAA 110 CTENEHU ONACHOCTH
JUIsL 310POBbs HACEICHUS.

KuroueBble ciioBa: okpyxaromas cpesa, arMoc)epHbIi BO3IyX,
37I0POBbE HACEIICHUS, 3arpsS3HEHNE.

Abstract: Identified environmental risk factors for health of population
in industrial cities. An evaluation of the impact of anthropogenic
emissions into the atmospheric air allowed to rank the city on the

degree of danger to the health of the population.

Key words: environment, air, health, pollution.
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[Tponieccel  opMupoBaHUs  OOLIECTBEHHOIO  3/10pOBbS
BIIOJTHE  OOBEKTHBHO  OTPAXKAIOT  COLMAIBHYIO  Cpeay
KU3HEJCATCIIBHOCTH U B ONPEICICHHON Mepe XapaKTepU3YKT
COCTOSTHUE OKPY’Karollel cpelibl KOHKpETHOro pernoHa. Bmecre ¢
OPUPOAHBIMU  (PAaKTOpaMH Ha OKPYXKAIOLIYI0 Cpely BIMSIOT
TaK)K€ U aHTPONOIreHHbIE U3MEeHEHN. OCHOBHBIMU MCTOYHUKAMU
AHTPOIIOT€HHOI'0 3arpsi3HEHNUs aTMOC(EPHOI0 BO3lyXa SBISIOTCS
ABTOMOOWJIbHBIN TPAHCIIOPT U MPOMBIIITIEHHbIE NpeAnpusaTus [1].

[enbro VICCIIEJOBAHHUS ABJISJIOCH IIOCTPOEHHUE
CTaTUCTUYECKUX MOJENIEeH BIUSHUS 3arps3HAIOLIMX BELIECTB,
pacnpocTpaHsieMblX € IOTOKOM BO3[yXa, Ha YpPOBEHb
3a007I€BaEMOCTH HACEJICHUS, OOYCIOBJICHHBIX 3arps3HEHUEM
aTMOC(epHOro BO3ayXa.

Ha npumepe r. Boponexa, OblIM NpOBENEHBI 3KOJIOIO-
TUTUEHNYECKUE  HCCIENOBAaHUSA  C  LEIbI0  BBIABICHUSA
IKOJIOTHYECKUX (HAaKTOPOB pHUCKA ISl 3/I0pPOBbSI HACEIICHHUS.
OcHoBy paboThI COCTaBUIIN MaTepuaibl Llentpa
roccaH’MuAHaa30pa B . BopoHeke 3a mocieqHue MNATh JIET, a
Takke OBUIM  MCIIOJIb30BaHbl JAaHHBIE JPYTUX  BEIOMCTB.
HccnenoBanue BKIIOYANO CIEAYIONIME OdTambl: 1) OIEHKA
DKOJIOTO-TUTHEHUYECKON CHUTyalluM M COCTOSHUS  37J0POBbS
HacelleHuss 10 MPEIBAPUTENIbHO  BBIJCIEHHBIM  Hambosee
UHPOPMATUBHBIM TOKa3aTelsiM; 2) BbISBIEHHE PUYHMHHO-
CIIEICTBEHHBIX CBSI3€il B CHUCTEME «3arpsi3HEHHE aTMOC(HEPHOTO
BO3AyXa - 3a00JIeBaeMOCTb HaceleHHs»; 3) OIeHKa BKJIaja
AQHTPONIOTEHHOW Harpy3ku B (opmupoBaHue 3a001€BaAEMOCTH
HACEJIEHUS] HA OCHOBE CTATHUCTUYECKUX METOJIOB.

C uenbio JOCTOBEPHOM OLIEHKU pPHUCKaA 3/10POBbIO HACETIECHMUS
cucTeMa MOHHUTOPHMHIA 3arps3HUTENeld aTMOC(HEpHOro BO3IyXa
Oblla TEepeopHUeHTHpPOBaHA C OMNpeAeNieHUs MaKCUMallbHO-
pa30BBIX KOHIIEHTpalMi Ha cpeaHecyTouHble. PopmMupoBaHuE
0a3 TaHHBIX 1O (paKTOpaMm Cpelibl MPOBEIECHO UHANBUAYAIBHO 110
KaKIOMY paliOHy € MX CTaHAApTU3alUedl MO0 COOTBETCTBYIOUIUM
TEPPUTOPHUATILHBIM €UHULIAM (3oHAM o0Ocy>)KUBaHUS
NOJUKIMHUK). OCHOBHBIM IapaMETPOM  KayecTBa  CPENbI
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ABIISTUCH CPEHUE KOHIEHTPALMU 3arpsi3HUTENIe aTMOC(EpHOTO
BO3IyXa (MI/M°).

Jlns oueHkH cTeneHH (QYHKIMOHANBHBIX CBSI3EH MEXIy
KaueCTBOM CpEIbl OOUTAaHUS U COCTOSHHEM OOIIECTBEHHOTO
3JI0pPOBbsl UCIOJB30BaHbl METOJbl CTAHJAPTHOTO MAaTEMAaTHUKO-
CTaTHUCTUYECKOTO aHaJIu3a U MOJAETHpOBaHUA B Qopme
KOPPEISILIHOHHO-PETPECCHOHHOTO aHanmsa, HIUPOKO
MIPUMEHSIOIIMECS] B AKOJIOTO-TUTUEHUYECKUX HCCIIEIOBAHUAX [2].
Nx nmpuMeHeHHe OCHOBAaHO HAa  CONPSDKEHHOM — aHaju3e
CTaHJAPTU3UPOBAHHBIX KPUTEPUEB 3J0POBBS M KAXKION U3 TPYIII
(bakTOpOB pHCKa, BKIIFOUEHHBIX B UCCIIEIOBAHNUE.

Ha nocnenyroniem stane y4uTbIBaIX JMILIb CTATUCTUYECKU
noctosepHble koppersiunu (N = 50, Tpacq > Tragn, p = 0,05).

OCHOBHBIMU  3arps3HSAIOIIMMU  aTMOCQEPHBIH  BO3IYX
BEIIECTBAMH Ha TMPOTSHKEHUU TOCIEAHUX JIET SBISIOTCS
CEpHHUCTBIM aHTHJIPHUJ, HA JOJK KOTOpOro mpuxogutcs 25% ot
obmiero o0bema BBIOPOCOB, OKCUJ YIiepoaa W AUOKCUI a30Ta -
1o 24,5%, nelns Heopranudeckas — 17%.

[lo maHHBIM HccreqOBaHUS OTMEUAETCSl BBICOKHI YPOBEHb
oOmieil 3aboneBaeMOCTH B3poOCIOro HaceneHus r. Boponexa
(mpumepno 10%). IlapameTpsl aTMOC(epHOTO 3arps3HEHUS
Cpelibl TOpO/ia BBI3BIBAIOT HaNOOJIEE CYIIECTBEHHBIH «OTKIIUK» CO
CTOpPOHBI 0OJIe3HEeW OpraHoB JbIXaHUs, OoONe3HelH HEepBHOM
CUCTEMBI M OPTaHOB YYBCTB, O0JIE3HEHN KOXKU.

Benymuit Bknaj 3arpsisHeHus aTMoc(epHOro Bo3ayxa
BHOCHUT B CyMMapHYyI0 3a0o0isieBaeMocTh jieteit (mpumepHo 40%),
0COOEHHO, B 3a00J1€Ba€MOCTh OPraHOB AbIxaHus (62%), nanee
cienytot 6osie3Hu koxu (12%), HEpBHOM CUCTEMBI U OPTaHOB
qyBcTB (10%).

CraTucTu4eckuil aHaau3 B CUCTEME «aTMOC(EPHBIN BO3IYX
- 370pOBbE JeTeil» IOoKa3zal JOCTaTOYHO BBICOKYIO OOIIYIO
MH(OPMATUBHOCTh BBIOPAHHOTO KOMILIEKca (DaKTOPOB CpEJbl:
OKOJIO OJTHOW TPETH KOppeAlnOHHbIX Moaenel (37%) oka3amuch
3HAYUMBIMH, T.€. KOJEOATNCh B AUANa30HE KOPPEISIUN cpeHen
U CUJIBHOM CTETICHH.
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HecmoTpss Ha wuMeromuecs B JMTepaType JAaHHbIE 00
YMEPEHHOM U OTHOCHUTEIBHO HU3KOM 3arpsi3HEHUU BO3YILIHOIO
Oacceilna ropoga Boponexxa B CpaBHEHMM C JpYTUMH
IPOMBIIUIEHHBIMU ~ PETMOHAaMHU, HaJW4YM€ MHOTOYMCICHHBIX
IOPU3EMHBIX  HMCTOYHMKOB  BPEIHBIX  BBIOPOCOB,  BBICOKAs
aBTOTPAHCIIOPTHAs 3arpy>kK€HHOCTh psana TOPOJICKUX
MarucTpaieil Co3JalT IMOTEHUHUAIBHYIO YIpPO3y 310pPOBbIO
HACEJICHUsI B CBSI3U C JIOKAJIbHBIM, HO OIACHBIM 3arpsi3HEHUEM
BO3/YIIHOM Cpe/bl.

Haubonee OnaromonydHblMH pailoHaMH TOpoJa, Kak
[OKa3bIBAIOT ~ HUCCIIEOBAHMS,  CUMTAIOTCA  OTHOCHUTENBHO
«MOJIOJIbIE» TPEUMYIIECTBEHHO BBICOKO JTa)HbIE IKUJIbIE
paiioHbl;  palOHBI, pAaCIOJIOXEHHblE HA  yJaJeHUH  OT
IPOMBIIIJIEHHBIX 30H; pPalOHbI, XapaKTEPU3YIOIIMECS BBICOKOMN
CTENEHBIO O03€JEHEHUs; pailoHbl, B KOTOPbIX HaOIrOmaeTCs
yMepeHHasi TpaHCIIOPTHAs Harpy3ka Ha cpeny.

HauOonee skonoruyecku HeOIaromnosydyHol TeppUTOpUeEi
SABJISIETCSl TIPOMBINIEHHAass 30Ha JleBoOepekHoro paioHa,
orpaHuueHHas YepHaBckuM U BOrpacoBckMM MOCTamM, a Takke
yacTh JIECHUHCKOr0 aIMUHUCTPATUBHOTO paliloHa ropojia.

[IpoBeneHHass OLEHKAa BO3JEHCTBUSA  MPOMBIIIJICHHBIX
BBIOPOCOB B aTMOC(epHBI BO3AYyX MO3BOJWJIA PAaHKUPOBATH
TEPPUTOPUIO TOpPOAA MO CTENEHH ONACHOCTH Ui 310pOBBS
HaceJIeHUs U IpelHa3HayeHa JUIsl JajJbHEeNIIero pa3BUTus CUCTEM
DKOJIOTMUECKOTO U COLUAIBHO-TUTHEHUYECKOIO MOHUTOPUHIA,
IUTAHUPOBAHUS IPUPOAOOXPAHHBIX MEPOTIPUSATHIA.
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Abstract: In the article the fuel and energy complex status of China is
discussed. The energy consumption analysis in China based on the
carbon intensity index is done. The growth rates of CO, emissions

during the last decades are calculated.

Key words: energy consumption, consumption of energy from fossil
fuels, carbon dioxide, power-generating sector, and carbon intensity.

The coal always has been the dominant in the power
balance structure of China. It has been followed by hydropower,
oil and nuclear power. Coal deposits are concentrated mainly in
the northern and north-eastern regions (only in Shanxi province
about a quarter of all coal extraction is mined). Huainan, Hegang,
Kailuan, Datong, Fushun, Fuxin can be marked among the largest
coal output centers. Moreover, lots of small deposits are scattered
over the whole country and about a half of all coal is extracted by
11 000 little coal pits.

Recently, geologists have calculated the total coal reserves
in China, it is nearly 1 trillion tons (860 milliard tons of hard
coal and 130 milliard tons of brown coal). Although, bigger
amounts have been predicted, for example, the reasonably
assured resources of coal are estimated as 115 milliard tons. In
China there are different kinds of coal such as long-flame coal,
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gas coal, coking coal and anthracitic coal. The total number of
coalfields and deposits is close to 300. Coal is the main energy
source in the industrial sector, especially in steel production. The
main problem of the meeting domestic demand for energy
recourses is in the coal dispersion over the whole country. In the
east and the south-east of the country there is only 17% of coal
reserves, however, a half of the country GDP is formed there. As
a result, more than 60 % of coal is transported by the railways.
The average distance of the transportation is 550 km, so it causes
the railway congestion, frequent accidents and in conclusion
deliveries failures.

Carbon dioxide emissions and carbon dioxide emissions per
unit of GDP are technogenic indicators of the economic energy
development of any country. Using the data of the World Bank,
we can examine the world energy parameters dynamics (from
2000) (fig.1).

1,6
—E3C 02 intensity (kg per kg of oil
equivalent)
1,5 | O Energy production (Ktofoil oo
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Fig.1. The world energy parameters dynamics [1]

The graph shows a close correlation between CO,
emissions and the energy consumption amount (R = 0,96). The
energy consumption reducing in 2009 was the result of two
opposite trends: a significant energy consumption growth in
several developing countries, particularly in Asia (+ 4%), and a
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consumption decrease in OECD countries ( - 4.7% in 2009 to the
2000 year level). Nowadays about 9 Gt of carbon is emitted in the
atmosphere per year and 45% of it is the burning of coal, 40% -
oil, 15% - gas. The contribution of different world regions to this
process is the following,%: US - 23; CIS - 19; West Europe - 14;
East Europe - 7; China - 9; other countries — 28 [1].

Modern China is at the stage of an active growth, thus the
energy industry is growing rapidly in China. Along with the rapid
industrial production growth the energy consumption amount and
the CO, emissions growth rates (as a technogenesis marker) are
increasing.

CO2 emissions (kifyr)
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Fig.2. CO, emission in China (1990 — 2010) [1]

Figure 2 shows that the carbon dioxide emissions growth
rates increased by 11.4% in 1990-2010. Moreover, the carbon
dioxide emissions growth rates in the last decade are 5.5 times
bigger than the emissions in 1990-2000, that indicates the energy
sector intensification in China. An important indicator of the
economic growth quality is the ecointensity of economy, which is
considered as pollutants emissions (or their negative impact) per
unit of a final result. Especially, the carbon intensity of GDP is
one of such indicators. It is the total amount of CO2-equivalent
emissions per $ 1 of gross production, and the smaller its value is,
the lighter a specific anthropogenic impact on the environment is.

ktjyr
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Analyzing the Figure 3, the authors have detected that the
carbon intensity dynamics of the carbon intensity of GDP in
China in 1990-2010 decreased by 2.3%. It says that the country is
moving to a more environmentally sustainable development,
improving its economic efficiency [2].
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Fig.3. The GDP carbon intensity dynamics in China in 1990-
2010 [1]

So, as long as coal will be prevalent in the power balance
structure of China the most efficient solution will be a
technological re-equipment, effectiveness improvement with the
environmental impact reducing as well as new production
methods [3]. Furthermore, the energy effectiveness improvement
and the renewable energy sector development can improve the
situation in the social sphere, especially by the creation of
science-intensive jobs positions.

The economic and social development success in China
depends on the availability of reliable and cheap energy sources.
The region has an important task to find a balance between the
energy production and the energy resources efficient use, to
realize the energy replacement concept to provide an
environmental safety in the domestic market of the country.
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Abstract: This article analyzes the impact of the main stationary source
of Astana. According to the method of calculating were identified the
pollutants spread zones.

Key words: energy sector, thermal stations, environment, air pollution.

Energy industry takes an important place and performs
complex functions in the economic development of any country.
The main energy resources of Kazakhstan are oil, gas, coal and
hydro energy. Thermal stations occupy the leading position in the
production of electricity.

According to the statistics, energy is one of the major
industries and has an impact on air pollution. The presence of
pollution sources determines the quality of the environment. The
impact of the urban environment was investigated by Elspeth
Mead, Jago Dodson and Claire Ellway, Jonh P. Holden, Kirk R.
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Smith, Irene van Kamp, Kees Leidelmeijer, Gooitske Marsman,
Augustinus de Hollander and etc. [1,2,3].

Solving problems of the thermal stations impact on the
environment is very important. The enterprises of heat system are
usually located in urban areas and differ by the scale of their
influence. It is especially important to determine the effect of
stations on the environment.

Astana as a separate administrative region needs increased
attention to the environmental pollution. It is the fastest growing
city in the terms of population of Kazakhstan, and an increasing
number of people living in a limited area are exposed to the
growing impacts of the thermal stations. Over the past 5 years,
the population of the city increased by 173 144 people, i.e.
22.2%. Such high growth rates are typical only for growing cities
due to the migration caused by the emergence of the city new
functions. The main stationary source of pollution in Astana is
the TPP-2 [4].

TPP-2 is located in the industrial area in the north-eastern
part of Astana, far from the living area to 1-1.5 km, but there is
the impact of this object on the environment of the city. The
second stationary source is located in the northern part of the city,
which is located closely to residential areas, but the influence of
this source is minimal compared to the TPP-2.

The size of the sanitary protection zone calculations are a
complex of calculations of the emissions removed from all the
sources with summation of their actions and the availability of the
pollution generated by neighboring enterprises and transport.
Obtained results by calculating the size of the sanitary protection
zone are depending on the prevailing winds of the area according
to the formula (OND-86 by Tishchenko) [5]:

L i= lo*P/Po, (P>P Py), where

L ;- the radius in the certain direction from the source to the
border of the sanitary protection zone adjusted for the wind rose
(km);
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lo— the radius in the certain direction from the source to the
border of the sanitary protection zone without correction for the
wind rose in kilometers (7, 5, 3, 1, 0,5 km), that is to the regions,
in which the concentration of harmful substances is the threshold
limit value;

P - average frequency of wind directions in %;

Po - frequency of wind directions (for example, when the 8-
rhumb rose of wind: Po = 100/8 = 12.5%)

Zones of emissions from the main stationary source of the
city have been allocated according to this method.

The location of the TPP-2 in distance 1-1.5 kms from the
source is the zone of very high risk, and within this area there is
an industrial zone of the city without houses.

The territory of the source within a radius of 3 kms is a
high-risk zone with the emission of 100-400 t/km? and some parts
of the city are exposed to the influence of the TPP. This zone is
characterized by an average traffic volume of vehicles (1000-
2000 units of vehicles per hour), and pollution from these
vehicles is average. Compared to the center of the city this
territory is characterized by a smaller number of transport units.
The territory of thermal stations is not densely populated,
compared with the territory of TPP-1. This zone includes a small
private sector within the maximum influence of the thermal
stations. The private sector accounts for about 60 houses and 10
high-rise buildings, in this zone the influence gets about 0.2 % of
the population.

Further, within a radius of 7 kms is the zone of the medium
hazard — average emission of 500-100 t/km? and polluting area
covers about 40% of all residential buildings of the city.

The following areas are less dangerous zones, the release of
which is 10-50, 0-10 t/km? spread may be caused by strong
winds, which could contribute to the spread of emissions
throughout the city.

Emissions extending from TPP-2, spread in an area of 7
kms, while a large part of the city is influenced by the main
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thermal stations of the city and the distance from the source
decreases the spread of pollutants.

The process of heat and electricity production of the TPP is
permanent, and therefore, it has a permanent impact on the
environment while varying impact during the year.

The high volume of emissions in the atmosphere influences
the health of the population, leading to deterioration, increasing
the number of accidents.

Reduction of the impact of TPP can be achieved by the
rational use of energy facilities, i.e. reducing of the power
consumption by switching to energy-saving technologies and etc.
The main solutions of the problems related to air pollution are:
changes in the fuel complex;
improvement of the equipment;
using of the different cleaning methods;
modernization of the equipment;
using of the renewable energy sources;
improving the extent of landscaping of the city;
entering the energy-saving technologies.

According to the above mentioned, TPP-2 is a major
stationary source of pollution. The increase of energy
consumption will undoubtedly increase the number of fuel
consumed, therefore increase the amount of emissions. It is
necessary to take measures to improve the environmental
situation by reducing pollutant emissions.

Solution of the environmental problems is associated with
the activities of fuel and energy complex, the need for society and
nature support.

The problem of limiting pollution of the environment in
recent years has become increasingly acute, and they are
associated with the state of the atmosphere. Heat and power
production is a necessary mean for the existence and
development of mankind, which has a negative impact on the
person and his environment, and that is why we must reallocate
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funds to cover the needs of humanity, to find and develop new
alternative technologies for heat and power generation and etc.
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Abstract: On the basis of the spatial mathematical model of the global
carbon dioxide cycle in the biosphere the absorption of carbon dioxide

emissions from the fossil fuel burning, deforestation, and soil erosion
by terrestrial ecosystems was calculated for countries of
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Indochina. Effects of deforestation of tropical forests and soil erosion
because of inappropriate land use and climate change were calculated
until 2060 for countries of Indochina.

Key words: mathematical modeling, simulating experiments, global
biogeochemical cycles, carbon dioxide, global warming, anthropogenic
impacts, regional consequences, Kyoto protocol

The aim of this work is the mathematical modeling of the
global carbon dioxide cycle and investigation of the role of the
biosphere in the compensation impact of anthropogenic emissions
of CO; to the global climate and calculation of the effects of
warming in the countries of Indochina. The main attention is paid
to the analysis of the forthcoming growth of CO, emissions in the
world and in Indochina as well as the role of terrestrial
ecosystems of the countries and the world in the global
stabilization of the quantity of CO; in the atmosphere.

Calculations of the dynamics of the biosphere processes
taking into account the impact of economic activities of the
world, countries and regions were performed with the aid of
spatial mathematical model of the global carbon cycle in the
system atmosphere - terrestrial ecosystems — ocean. This model
was developed by A.M. Tarko and first published in 1982 in [1],
the results of modeling of the global CO; cycle were published in
the books [2,3]. In the model all land territory of the planet is
divided into the cell size 0.5x0.5° degrees of geographical grid
(approximately 50x50 km). The model describes the processes of
growth and decay of vegetation, accumulation and decomposition
of humus in terms of exchange of carbon between the
atmosphere, the plants and soil humus in each cell. Recorded
anthropogenic emissions of CO; to the atmosphere from fossil
fuels burning, deforestation (mainly tropical) and soil erosion,
related to incorrect use of land. The climate in each cell is
characterized by an average annual temperature of the air at the
earth's surface and the annual precipitation.
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The model takes into account that the CO, emissions from
fossil fuels burning occurring on the territory of the countries of
the world during about two weeks are mixed in the latitudinal
direction and within 2-3 months in the meridional direction
within one year. Therefore, each country or region is subjected to
the effects of climate change, depending on the total emissions of
all countries of the world during one year. This fact determines
the necessity for the calculation of the climate change in one
given country taking into account the total emissions of countries
all over the world and using a spatial model of the climate for the
whole planet to calculate changes in the given country.

In the study of the regional impacts of global warming and
land use in the countries of Indochina the analysis of changes of
phytomass and humus was carried out and changes in the amount
of carbon under the influence of industrial CO, emissions,
deforestation (tropical forests) and humus [4,5] were introduced.
Quantity of humus was changed because of soil erosion, related
to incorrect use of land, and in the result of regional climate
change.

The calculations were carried out during the above-
mentioned simulating experiment at the global spatial model of
carbon cycle in the baseline scenario of anthropogenic impacts.
During the experiment the following countries were chosen: the
countries of Indochina - Bangladesh, Cambodia, Laos, Malaysia,
Myanmar, Thailand, and Vietnam. Carbon changes in phytomass
and humus in these countries during 2000-2060 were under
investigation [4, 5].

The results of calculations from 2000 to 2060 are presented
in fig. 1-6 [5].
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Tropical seasonal forest. Phytomass/Area
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Conclusion

This paper demonstrates the results of mathematical
modeling of CO; concentration increase in the atmosphere based
on the absorption of the biosphere and the ocean. Different
variants of restriction of the carbon dioxide emissions have been
estimated. The contribution of the countries of Indochina in the
effects of global warming may be noticeable in 2020-2060,
leading to the increase of CO, amount in the atmosphere. During
these years in the countries of Indochina the increase of the
forests mass and humus content reduction of the soil will be
remarkable under the influence of the global biosphere effects
and regional impacts of the development of local economies. [4,
5]
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Abstract: There are three main ways of recycling municipal solid
waste (MSW). These are landfills storage, composting and incineration.
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The existing system of waste collection in Russia does not
provide the separation of waste into various components. There
are no mechanisms of selective acceptance of waste from the
population and subsequent processing. The system of separate
waste management should be based on centralized economical
and institutional arrangements. [1, 2]

The main objective of the centralized system of solid
household waste is waste recycling.

The main objectives of an effective waste management
system are:

1. Integrated use of separate collection of solid waste to
obtain secondary raw materials to reduce the amount of waste
disposed to landfill.

2. The use of polygons according to sanitary regulations.

3. Construction of integrated waste treatment plants.[3]
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Nowadays, the major drawbacks of the system of solid
waste disposal of waste in Moscow are:

1. Lack of cooperation between municipalities, city and
region.

2. Uncontrolled flow of waste from the city.

Establishment of a centralized system of separate waste
collection in the city in a short time cannot be shown as domestic
experience. It requires a phased implementation and refinement
of existing ways of recycling. In my opinion, a two-stage system
with the use of waste treatment and waste incineration plants can
be effective in separation of waste material having a value for the
recycling of waste without value. The use of such system can
show how appropriate selective collection of solid waste is in the
city of Moscow, and will reduce the amount of waste entering the
incinerators and landfills. [4]

Active growth of urbanization in Russia entails an increase
in the number of generated solid waste of urban residential sector.
Only in the last 10 years, the number of forming MSW per person
increased by 50 kg, while the share of the urban population has
grown to 73.2%.[5] This means that a considerable part of MSW
comes out of cities. Solid waste increase is followed by the
increase of the area of dumps, landfills and other waste disposal
sites. In Russia, the problem of MSW is not considered as a
single eco-system problem. Whatever protection means the
storage spaces and the placement of solid waste possess in any
case they have a serious impact on the environment. One of the
most effective methods of solid waste disposal is recycling or
waste thermal treatment (incineration). [6] Thermal processing
reduces waste volume by 2-3 times, used to generate heat for the
needs of the city and as well as electricity. Based on this problem
the research of modern technologies of thermal processing of
municipal solid waste of urban housing sector is an important
task. [7]

The morphological structure of MSW is not constant,
changing both the ingredients and the individual components in
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the overall composition. This is due primarily to the seasonal
changes in the consumption of certain products by the population.
For example, generally, the summer fruit and vegetable
consumption increases, the amount of food waste rises as well.
Seasonal changes affect the moisture content of solid waste can
be seen from the chart.[8] Characterization of waste is very
important when choosing a technology utilization.

Almost the entire volume of solid waste in Russia is placed
in landfills and dumps, and only 4-5% is recycled. Dumping of
solid waste at the landfill is a cost-effective and technologically
simple method. However, the requirements of environmental
protection measures at the landfill are not met. That is a great
danger to the environment. There is a danger of atmospheric
pollution, groundwater and soil. [9]

Technological leaders can be distinguished by comparing
the technology of thermal processing of solid waste by the
method of the firms «GKW Consult» and «EastConsulty: the
layer combustion, fluidized bed combustion, pyrolysis,
gasification and combustion. From an environmental perspective
the most effective technologies are pyrolysis and gasification.
However, these technologies are not common in Russia.
Therefore, the construction of plants using the technology of
pyrolysis is unlikely.

However, you can upgrade existing plants. Consider
Incinerator Ne2 North-East of Moscow.

Three incineration boilers supplied by"CNIM" (France)
were installed on the incinerator Ne2. Two boilers are constantly
in operation and the third is activated when necessary. The load
factor of the third production line is 0.46.

In the process of modernization the height of the
combustion chamber was increased. Due to this project the
exhaust of dangerous harmful substances such as dioxins and
furans was prevented. The flue gases after combustion of MSW
must not be less than two seconds in the combustion chamber
above the last wave of the secondary air at a temperature not less
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than 850C°. At this point, a chlorine-containing compound and
hydrocarbon compounds decompose under these conditions for
the neutral substances. These conditions in the combustor are
generated automatically by the gas burner.

Incinerator Ne2 serves half the areas of the county,
collecting and disposing of solid waste residential sector, as well
as some organizations. The maximum production capacity of 160
thousand tons of solid waste per year, in fact, the plant recycles
130 tons of solid waste a year required capacity though is 210.6
t/year. It is not enough to dispose of the entire volume of MSW
serviced areas. Set pyrolysis system at this plant is impractical. It
does not make economic reasons for this need to completely
remove the existing units and the combustion install new ones.
This will entail a change of air purification system. As a result, it
would mean the construction of a new plant on the old site. As an
option it is possible to build additional units to increase the
combustion power. But do not forget: the factory is located in the
city, incinerators emit hazardous pollutants.

To solve this problem it is advisable to change the system
of administration and modernize outdated units. This system does
not involve a direct increase in equipment productivity, which
increased as a consequence of the impact on the environment.
This can be done in three main stages. The first is the pre-sorting
of solid waste before entering the incinerator. Waste under
recycling can be removed from the waste material for the
incinerator. Thereby, the amount of solid waste will be reduced at
the incineration plant. Waste sorting plants SUE "Ekotekhprom™
selecting paper, cardboard, plastic and glass composes 42% of all
incoming MSW incineration plant Ne2 (picture Nel). [10]

Construction of additional waste sorting station is not
required. It is necessary that MSW fed to the pre-existing waste
sorting plant.
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Picture Nel.The graph of the percentage of the components in the
incoming MSW incineration plant Ne2.

A MSW that cannot be used for recycling will be
transferred to the incineration plant Ne2. As a result the solid
waste will be distributed and a considerable part of it will be
delivered to the incinerator Ne2. Consequently, productive
capacities will increase. The waste which is not disposed at the
plant is dumped to the landfill, and it is used either for recycling
or incineration.

The second step is to install a progressive shearing grate by
“Steinmuller” that would increase the efficiency of the
incinerator. Such a system is less dependent on the composition
of solid waste, and, significantly, the variable moisture content of
MSW. This grate unlike used in incineration plants Ne2 provides
a stable supply of air to the furnace. The width of the grate is
about 120 mm, and the open area of the lattice, which determines
the efficiency of aeration of 1.5 - 2.5%. The air velocity at the
inlet of the furnace is 16 - 30 m/s, and the flow resistance - from
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50 to 80 mmAQq. The effectiveness of the system, regardless of
changes in the composition of solid waste due to automatic
adjustment of the air distribution of the individual zones of the
lattice. Replacing individual grate is quite simple and does not
require the use of special tools, equipment, or parse the entire
structure.

The third stage is pre-drying of solid waste; this increases
the calorific value of waste, and thus reduces the amount of
natural gas used for combustion and ignition. Pre-drying solid
waste devices can be embedded in the production line for the
drying of solid waste incinerators. The company "Bioindustry-
Itd" has developed a technology NIR EcoEnergy which offers a
low-temperature drying tunnel at a temperature of 85 °© C with a
system of removal of unpleasant odors. The low temperature
prevents the formation of ignition of the waste material. With
decreasing humidity MSW has increased calorific value and,
consequently, the amount of additional consumable gas to
maintain the combustion process is reduced.

The choice of technology depends on the type,
composition, physical and chemical characteristics of the waste.
Analysis of modern technologies and their comparison helped to
identify the strengths and weaknesses of the systems used in
Russia. The advantages of modern systems are: reuse of slag;
generation of additional electricity. The disadvantages are: air
pollution; toxic substances emitted.

The technology used for thermal utilization of solid waste
at Spetszavod Ne2 has some drawbacks. Its low productivity
needs increasing. The technology is not efficient for the city.

Results of the analysis of modern technologies for thermal
utilization of solid waste, provided the basis for the creation of
recommendations on the use of technology. Recommendations
have been proposed concerning the modernization of the
processing unit of the plant. Upgrading the entire boiler and the
transition to a more efficient and safe system of pyrolysis and
gasification is not appropriate from an economic point of view.
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Abstract: The article determines the degree of influence on the
atmosphere of industrial activity of the heavy engineering coke
enterprise and describes the main sources of the pollutants entering the
atmosphere. Particular attention is paid to the development of the
environmental protection measures for air protection.
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The impact of heavy industry on the environment is the
most critical environmental issue for such industrially
concentrated and densely populated region as Donbass.

In this study we assess the technological impact of the
machine-building enterprise «Slavtyazhmash» on the natural
environment of the region, namely the degree of man-made air
pollution with priority pollutants in the area of the enterprise. A
number of nature protection measures are suggested to reduce the
negative environmental impact.
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Engineering defines sectoral and territorial structure of the
industrial world, provides all industries with machinery and
equipment, and produces a variety of consumer goods. Structural
changes in the mechanical engineering occur in two ways. First
the basis for the growth of the traditional branches of engineering
Is changing, as a result of the development of science. The nature
of production in some areas of mechanical engineering has been
changed. Second, new high-tech machinery
industries (automation, robotics, electronics) are being developed
[1, p. 101]. Thus structural engineering priorities are:

eaccelerated development of high-tech engineering
industries;

e social reorientation of the complex, provided accelerated
increase in products for the consumer sector;

e greening of production, which involves the production of
resource-efficient types of equipment, the use of resource-saving
technologies in machine-building production.

In Donbass profile engineering is well-developed. Profile
engineering enterprises form a complicated interconnected
machine-building complex. It includes all the main branches of
engineering. The leading positions are occupied by coke and
agricultural machinery. A characteristic feature of the industry is
product quality improvement.

Production buildings of «Slavtyazhmash» are located in the
south-western part of the city. The enterprise was founded in
1931 after the demand for coke had increased due to the
industrialization of the country and the development of the steel
industry. The company belongs to danger class Ill, i.e. it is a low-
hazard one.

The normative size of the sanitary-protection zone is
defined according to the state sanitary rules of planning and
building of settlements ( 300 m).

The company produces equipment for the coke industry,
namely automatic control systems for coke and gas plants, coke
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batteries, coal crushers, knockout grids, handling and lifting
complete systems for coal and coke for coke batteries, parts and
blanks of steel structures, welded assemblies, scrubbers, pushers,
tubing for the subway, car dumpers, general-purpose laboratory
equipment, laboratory equipment for the steel industry [2, p. 78].

Situated in a relatively environmentally safe area in the
north of Donetsk region, this enterprise is one of the largest
sources of man-made environmental pollution in this part of the
region. So the assessment of the degree of air pollution by this
enterprise, as well as recommendations for its reduction are very
significant in terms of environmental stabilization of this region
and the region as a whole [3, p. 125].

The technological process of the company has four main
workshops: iron-foundry, press-forging, mechanical and
assembly ones.

In the first workshop various parts are cast from metal, in
the second one — parts are pressed or forged from rolled metal or
ingots, in the third workshop they are treated and in the fourth
one finished products are made [4, p.322].

The main sources of air pollution are foundry, machining
shops, welding and paint shops and plots [5, p. 26]. Pollutants
enter the atmosphere mainly from the small boiler, the heating
furnace, the drying chamber, the annealing furnace, the boiler,
with nitrogen oxides, carbon oxides, methane, and compounds of
Co, Ni, Cu, Fe, Cr, Sn, mercury compounds and some others
being the main emissions [6, p.135].

To control emissions and reduce the concentration of
suspended solids (HDTV) the setting of cyclone ZN-15 as
cleaning equipment on the cupola is proposed.

The introduction of this equipment will help ensure
compliance with regulatory requirements to environmental
quality, will improve the environment; provide good prospects
for production development and the maximum economic benefit
by increasing resource efficiency.

224

224



References
1. Agarkov, V.l., Grishchenko, S.V., Grishchenko, V.P. Atlas of
Hygienic Characteristics of the Ecological Environment of
Donetsk Region. - Donetsk: Donechchina, 2001. — 164 p.
2. Land of Our Discontent. Based on the Report on the State of
the Environment in Donetsk Region in 2007 - 2008 / Edited by S.
Tretyakov, G. Averin. - Donetsk, 2009. — 124 p.
3. Environment of Donetsk. Statistical Handbook Ne34/114. —
Donetsk: Department of Statistics in Donetsk region, 2007. — 180
p.
4. Schnelle, K.B., Broun C.A. Air Pollution Technology
Handbook. Handbook Series for Mechanical Engineering, 2001.
— 408 p.
5. Pochukaeva, V.N. Assessing the Impact of Technological and
Financial Factors in the Development of Mechanical Engineering.
Problems of Forecasting / V.N. Pochukaeva, T.G. Orlova. — M.
UNITY, 1999. — 257 p.
6. Gevko, I.B. Company Production: Teach. Manual / I.B. Gevko.
- K.: Center of Educational Literature, 2008. — 178 p.
7. United Nations Environmental Programme, Report of the
Refrigeration, Air Conditions and Cyclone, Technical Opinion
Committee, 2002, Assessment — 2002.

Meleshko A.A.,* Podrezova J.A.2
Russia, Kyrgyzstan
DYNAMICS ASSESSMENT OF THE GLACIER
INYLCHEK IN KYRGYZSTAN BASED ON ABLATION
MEASUREMENTS
! Postgraduate student of the Department of System Ecology,
Ecological Faculty, Peoples’ Friendship University of Russia, Moscow.
meleanna@yandex.ru
*Candidate of Geographical Sciences, Central Asian Institute of
Applied Geosciences, Bishkek, Kyrgyzstan
j.podrezova@caiag.kg

225

225


mailto:meleanna@yandex.ru
mailto:j.podrezova@caiag.kg

Abstract. Mountain glaciers serve as one of the most sensitive
indicators of environmental and climate changes. One of the most
interesting glaciated regions in Kyrgyzstan is Inylchek glacier, which is
considered to be a unique natural laboratory. It allows conducting a
variety of research related to glacier dynamics, climate changes and
hydrological regimes and associated environmental natural processes.
One of the tasks to assess its dynamics is conducting ablation
measurements.

Key words: glaciers, glacial dynamics, climate changes, ablation,
glacier velocity, tacheometric survey.

Introduction. Mountain glaciers serve as one of the most
sensitive indicators of climate change. Glacier activity is always
associated with global average air temperature, precipitations.
Mass-balance measurements provide an understanding of the
effects of climate change on variations in glacial accumulation
and ablation. To estimate the glacier mass balance, we need
information about glacier velocity, since the discharge of ice
mass is largely dependent on the glacier velocity [1, p.1].
Moreover, the surface velocity measurements are needed to
observe the dynamics of glaciers.

The measurements require field studies, which are
generally costly, time-consuming, and sometimes are impossible
to be conducted, or constrained by rugged topography and bad
weather conditions. However, modern remote sensing techniques
simplify the tasks, providing a simple way to automatically
monitor glacier systems.

Most of glaciers of Central Asia are located in Kyrgyzstan,
and amount to 5237 glaciers in the territory of Kyrgyzstan, and
cover 6336,1 km?. [2, p. 726]. The modern status of glaciers in
semiarid parts of Kyrgyzstan is of crucial concern for agriculture
and hydropower energy planning, forecasting exogenous
processes, etc.

One of the representative glaciers in Kyrgyzstan is the
glacier Inylchek.lIt is the largest glacier in Tian Shan (650km2)
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[3, p.2573] and consists of two branches (Northern Inylchek
glacier and Southern Inylchek glacier) separated by the glacial
Lake Merzbacher (fig.1).. The Northern Inylchek Glacier has
considerably receded, what resulted in the occurrence of
Merzbacher lake, and triggered the movement of the Southern
Inylchek Glacier towards the retreated north branch and the
consequent damming of the lake. The lake regularly releases with
water flow up to 1000 m3/second resulting in a high water in the
Inylchek River..[4, p.77]. Therefore to better understand the
climate and other factors affecting the glacier retreat; the
dynamics of the Southern Inylchek and its interconnection with
Merzbacher lake outbursts; the hydrological glacial river regime
important for lake outburst flood forecasting, hydropower
engineering development, and water supply, it is necessary to
conduct regular glacier measurements. For this purposes in 2009
a Glacier Observatory Inylchek was established by the German
Research Centre for Geosciences (Germany) and Central Asian
Institute of Applied Geosciences (Kyrgyzstan) (fig.1).

Fig.1. The Global Change Observatory “Gottfried Merzbacher”
located in the confluence of the Northernand Southern Inylchek
Glaciers. LakeMerzbacher.
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Study area and methods. The Southern and Northern
Inylchek glaciers are situated in the Central Tien Shan in Sary-Jaz
river basin (fig.1). Glaciers are mostly of summer-accumulation
type. [2, p.726]: mountains receive around 75% of precipitation
from Westerlies in summer period, and the highest amount of
precipitation is observed in the eastern highest part of the region
(with the highest peak in Tien-Shan — Pobeda peak, 7439 m) [5].

According to the data of KyrgyzHydromet, the long-term
records of the nearest Tien Shan weather station, (3614 m asl.,),
show increasing trends in annual mean temperature for the period
of observation from 1930 to 2014. (fig.2 a,b)

0
. W.MWAM
Fig.2a Mean annual air temperature, according to the station

“Tien-Shan” for the observation period 1930-2014
While the long-term recorded data according to the Tien-
Shan station observations showed on average no significant

changes in precipitation.
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Fig.2b. Mean annual precipitation trend, according to the station
“Tien-Shan” for the observation period 1930-2014
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There are many studies performed to understand the overall
behavior of the Inylchek glaciers under climate changes [3, 4, 6,
7,]

According to results based on remote sensing data the
Southern Inylchek glacier shrank continuously by about 0.1km2,
0.5 km2 and 0.2 km2 during the periods 1974-1990, 1990-1999,
and 1999-2007 [3, p.2585]. Measurements at the Tian Shan
station show slight decreasing precipitation and increasing
temperature in the ablation season (May-September) for the
period of 1997-2009 (Osmonov et).Both factors are likely
resulted in the glacier thinning and accelerated melting and
decelerated accumulation. [3, p.2577]. There are some
fluctuations in the glacier elevation; however, the overall trend is
negative for the entire period. [3, p.2581]. The main flow
direction of Southern Inylchek Glacier tongue showed velocities
of around 100ma—1 (~0.3 m/day) [3, p.2585]. Nobakht et al.
(2014) presented values of 100-150ma—1 (~0.3-0.4m/day).
Some analysis revealed fast moving region in the upper glacier
stream (~0.5 m/day). Moreover rates were found to vary in
different segments of the glaicer [3]. A significant acceleration
was observed right before the glacier drainage and glacier calving
into the Lake Merzbacher, reaching to above 40 cm/day during
2009-2010 [8, p.847].

The results obtained by Shabunin A.G., Mandychev A.N.,
Zaginaev V.V. (based on ALOS/PALSAR images) demonstrate
the highest mean velocity for the period of 2006-2010 obtained in
the upper part of the Southern Inylchek glacier to be about 0.30
m/day. Close to Mertzbaher lake the velocity appeared to
decrease up to 0.21 m/day. (fig.3) [4, p.84].
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Fig.3. Surface glacier velocities (Shabunin A., Mandychev A.N.,

The observed mean flow characteristics of the Southern
Inylchek glacier are in good agreement with the existing
information.

Moreover, at the present time in-situ ablation measurements
are conducted by Kyrgyz specialists for the purpose of systematic
collection of data: ice ablation data, ice displacements and flow
velocities using ablation gauges and GPS data and electronic
tachymeter, used to precisely calculate daily velocities of glacier
streams [9, p. 23].

The first tachometric measurements were conducted in the
ablation period during summer expedition to Inylchek glacier in
July 2014. A ten days survey was performed by tacheometric
LEIKATS09 and one reflective pole (fig.4-vV2014) fixed on the
ice dam enabling to monitor daily changes of the ice flow in the
glacier calving zone of the Southern Inylchek. According to
preliminary results (Podrezova J. and Kalashnikova O.), the mean
glacier velocities reached up to 26 cm per day.

Thereafter in July 2015 the tacheometric survey scope was
expanded by fixing additional tacheometric poles laterally across
the Southern Inylchek right before its turn towards Merzbacher
lake and in the way to observe velocities in different flowlines.
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The measurements were conducted in the period from 15 to
25 July, associated with active ablation season and as it turned
out later, was a period right before the lake water release.

Results. According to preliminary calculations each point
demonstrates different daily velocities and it is observed to vary
in time for the survey period. We noticed high velocities within
the range from 50 cm/day (R1) up to around 70 cm/day (V1).
The velocity rates are lowering when moving from the central
flow line southwards and northwards to the glacier body edge
sides.

Using information about coordinates of everyday points of
the tacheometric pole, the mean values of everyday velocities for
every point for the entire period of survey were calculated and
appeared to be such as follows: R1.(~50 cm/day), R2. (~60
cm/day), R3.(~60 cm/day), V1.(~60 cm/day), V2.(~70 cm/day)
(fig.4). Some of the obtained rates are compatible and in good
agreement with previous studies mentioned above. The high rates
in the points V1 and V2 differ to a considerable extend from the
mean values of the studies.

This fact can be explained by the effect of seasonal factors
such as increasing temperature, amount of precipitations and
active glacier and snow melt, contributing to growing of the
velocity in the most active glacier flowlines.

Moreover, there is a gradual change in velocities observed
in the points R3 - R1.. This is probably due to unequal flow of the
glacier lines - based on previous studies the highest velocities are
usually observed in the middle and northern flowlines of the
glacier close to lake Merzbacher.
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Fig.4. Allocation of tacheometric poles on the Southern Inylchek.
2014-2015

Discussions. There are still many uncertainties observed in
the data obtained by electronic tachometer, what arises many
questions.

The deviation of measured values from the previously
obtained, on one hand can be considered as a norm, due to the
effect of various active ablation seasonal factors on flow
velocities. However more detailed examination of the obtained
data and further regular measurements of the study sites as well
are required to validate the existing collected data and to obtain
more patterns about glacier dynamics.

Besides, different characteristics should be taken into
account when estimating glacier flow velocities, like debris
cover, locations of glacier tributaries affecting the flow, air
temperature, amount of precipitation, ice-and snow melting.

More investigations on ice elevation and area changes are
needed to precisely assess the ablation processes (ice-and snow
melting, glacier calving accelerating the accumulation and release
of Lake Merzbacher) under the regional warming.
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Inylchek glaciation region is a unique natural laboratory,
which allows conducting a variety of investigations related to
glacier regimes and climate changes and hydrological regimes. In
the long-term perspective, it is supposed to study and understand
changes in the dynamics of the glaciers in connection with the
global climatic changes and their impact on the water balance in
Central Asia and economic development.
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Abstract: We performed the analysis of imagery data of Landsat and
SPOT-5 satellites. Vectoring method and visual comparison permit to
differentiate and allocate landscapes on space images.
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Anthropogenic factors of changes are identified and
analysed after the interpretation of satellite images and mapping
the landscape of Kirsanovsky reserve in Northwest Kazakhstan.

Kirsanovsky zoological state reserve is situated in the East
European Plain and Syrt plain province of the Obshii Syrt and
Sub Ural plateau within the Northwest Kazakhstan.

In the classification of landscapes it makes llek-
Rubezhinsky floodplain landscape with forests of oaks, elm-trees,
and willow poplars (Populus nigra) and with grassy meadows on
the loam chernozem-like floodplain humus-carbonate soil. [1]

In 1991vertebrates in the reserve were various: 60 species
of birds, 16 species of mammals, 5 species of amphibians and 6
species of reptiles. [2]

Natural territorial complexes of the reserve are exposed to
active anthropogenic influence.

Influencing factors are the following: felling of the forest
belt along the border of the reserve; adjacent roads; emissions of
the oil and gas enterprises; grazing in the reserve area; recreation
activity; poaching (hunting and fishing) [5].

These kinds of human intrusion are as consequence an
inevitable change of all natural components of landscapes: soil
[4], relief, plant and animal life, which results to the
environmental disbenefit, habitat losses, and the loss of
biodiversity and ecosystems of areas under study.

Remote sensing using satellite imagery in order to monitor
the landscape situation permits the construction of landscape
maps of the Earth [3].

The interpretation of satellite images makes us reveal 21
landscapes in the reserve area up the hill of Ural river delta.

We performed the analysis of imagery data of Landsat and
SPOT-5 satellites for 2006 and 2007 using the ArgGis program.
To differentiate and allocate landscapes on space images we
applied both vectoring method and visual comparison.

Mapping showed the following factors of anthropogenic
influence :
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— forest felling in the northern, eastern and north-western parts
(all these areas are near settlements);
— wilderness fire marks along the southern boundaries of the
reserve: almost all plots of land of lake basins are charred;
— the entire territory of the second terrace of the floodplain is
plowed, saline land being well set off;
— badlands are clearly seen in the northern and southern part, at
the intersection of roads along the borders of the reserve.

This analysis confirms that the research in this area is to be
continued.
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Abstract: The production and consumption of waste disposal is one of
the most pressing environmental problems not only in Russia but also
on a global scale. Annually, about 35-40 million tons of municipal solid
waste (MSW) are generated in Russia.
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Virtually all this amount of waste is disposed of on
landfills, and only 4-5% is recycled. Such a low percentage of
solid waste processing is primarily related to the lack of the
necessary infrastructure and processing enterprises [1].

The number of existing landfills is 1399, was 10 times less
than the number of authorized waste dump sites. The design
capacity of landfills is lower than annual rates of waste
accumulation, which in turn take into account only the municipal
solid waste disposal. Particularly acute is the problem of disposal
of solid waste in the Moscow region [2]. Complex contamination
of the environment, including air, water and soil pollution, is
identified in districts of closed MSW landfills location [3].

One of the central objectives of the Fundamentals of the
state policy in the field of environmental development of the
Russian Federation for the period up to 2030 is restoration of the
damaged natural systems by minimizing the negative impact on
the environment and eliminating of environmental damage [4].
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The Ministry of Natural Resources and Environment of the
Russian Federation drafted the Programme "Elimination of
accumulated environmental damage"”. Under the framework of
the programme a range of priority projects was selected for
eliminating the accumulated environmental damage. Among
others, projects on reclamation of closed MSW landfills in
Moscow and the Moscow region were included in the
programme.

The purpose of our research was the identification of closed
MSW landfills which are of priority for subsequent remediation
in Moscow and the Moscow region, as well as development of
recommendations on methods of reducing their negative impact
on the environment [3].

The following tasks are to be fulfilled:

e Analyze the legislative framework on production and
consumption waste management in the Russian Federation;

e Assess the decommissioned MSW landfills in the
Moscow region by the level of accumulated environmental
damage;

e Compare the Russian and foreign experience in landfill
remediation;

eDevelop a package of measures to reduce the negative
environmental impact of closed landfills.

11 MSW landfills located in Moscow and the Moscow
region and closed in 2013 and 2014 were selected for this
research.

Municipal solid waste landfills of the Moscow region were
evaluated on the basis of the following criteria:

1. Number of inhabitants exposed to the negative impact of
the object of accumulated environmental damage;

2. Volume and composition of the accumulated waste;

3. Level of the negative impact;

4. Location of the object (landfill) on a territory with a high
anthropogenic load intensity;
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5. Presence of specific environmental risks;

6. Presence of natural protected areas.

7. Presence of international obligations on elimination/
limitation of the negative impact [1].

The Federal Law number 458-FL was also adopted to
improve efficiency of regulation in this area, to establish
conditions for attraction of investments and other financial
resources for the operation of waste management infrastructure,
including municipal solid waste.

The results of evaluating the projects, preselected for
eliminating accumulated environmental damage showed that
among the 11 landfills of Moscow region closed in 2014, the
priority projects for further restoration are "Dmitrovskiy",
"Safonovo”, "Hmetevo", and "Electrostalskiy” landfills due to
their area and the population negatively affected by them.

Comparison of Russian and foreign experience in landfills
restoration showed that in the Russian Federation, restoration is
mainly performed by sealing the landfill body through adding
layers of clay and fertile soil. To prevent emissions from the
landfill different shut-off constructions are used, such as
diaphragm wall, sheet piling, geomembrane ceiling curtain. In
other countries under study the landfill is completely closed with
specially designed geosynthetic materials. Moreover, the systems
of gas - and water disposal are installed to clean and process the
gas and water for further use [6].

Thus, the set of measures to reduce the negative impact of
the landfill on the environment, along with the above methods of
restoration must include:

ecreation of systems for the collection and disposal of
biogas, as well as surface and internal drainage from the landfill;

econstruction of local treatment facilities for cleaning
landfill gas and leachate;

e use of phytotechnologies to remove, conserve or destruct
soil and groundwater contaminants;
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e permanent environmental monitoring of all components of
the natural environment until the full restoration of the ecosystem
on the landfill site .
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Abstract: The article deals with the assessment of environmental
components status as a part of the licenced site subsurface resources
development in Naulsky oil field. The background characteristics of

contamination before the start of subsurface resources usage were made
with the purpose of the further ecological monitoring program
development.
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Oil production and associated technological processes are
actively changing the natural environment and have influence on
its components. As a result of low abilities of the Extreme North
ecosystems to self-recovery and difficult cryopedological
conditions of Naulsky oil field, it is necessary to pay special
attention to the provision of ecological security. One of its
instruments is background contamination concentrations
assessment.

The background contamination concentrations assessment
is the first stage of the production ecological monitoring program
of Naulsky oil field that will allow monitoring the state of the
environment components during the oil field running and creating
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the factual data base for the adoption of adequate managerial
decisions in the nature conservation sphere.

The object of the research is Naulsky oil field, located in
the Timan-Pechora oil-and-gas province, Komi Republic. The
subsurface user is Rosneft. The features of the oil field are as
follows: extra-heavy oil and difficult climatic conditions.
Naulsky oil field is located in the subarctic climate zone, in the
northern part of the Bolshezemelskaya tundra. The territory of the
field is characterized by the domination of massive island spread
of permafrost strata, the running of two unnavigable rivers having
low fish capacity and a weak self-cleaning capability, the
abundance of thermokarst lakes. Gleyic permafrost soil and
swampy peat soil are widely spread.

For determination of the background contamination of the
territory, the samples of atmospheric air, soil and surface water in
three locations of oil field were taken. The atmospheric air
sampling was conducted using the aspiration method with the
help of electric aspirator PU-4E Ne3807. The surface water
sampling was conducted using barometer, at a depth of 20 to 50
cm in the subsurface layer; each sample included up to 2 liters.
The soil sampling was carried out using the envelope method, at a
depth of 20 cm, where the content of contaminants was
maximum, each sample included at least 500 grams.

Results

The concentrations of contaminants in the atmospheric air

does not exceed MPC.

Table 1. The results of analysis of surface water

Surface water
. Average_ MPC Average excess
Contaminator concentration (mg/k) (times)
(mg/kg)

Mn 0,46+0,03 0,01 46

Cu 0,027+0,0068 0,001 27

Zn 0,286+0,019 0,01 28

Fe 0,91+0,36 0,1 9
Petrochemicals 0,15+0,05 0,05 3
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The concentrations of manganese, copper, zinc, iron and
petroleum products exceeds MPC in the surface water (Table 1);

Table 2. The results of analysis of soil cover

Soil cover
Contaminator Average MPC (mg/k) Average
concentration excess (times)
(mg/kg)
As 14,348 2 7
S 479+86 160 3

The concentrations of arsenic and sulphur exceeds MPC in soil
cover (Table 2).

The distribution of concentrations of contaminants in the
atmospheric air is approximately similar and does not exceed the
ambient air standard. The analysis of surface water samples
revealed the exceeding of the ambient standard on manganese,
copper, zinc, iron and petroleum products. The exceeding of
heavy metals is normal for deposits of Timan-Pechora oil-and-gas
province that is a geochemical feature of water-producing areas

[1].

The discovery of oil products in water can be explained by
their penetration from neighbouring oil fields, because the oil
products due to their specifics do not accumulate close to the
sources of pollution, but are carried away upstream. Soil cover
analysis shows that all samples feature the exceeding of the
content of arsenic and sulphur. In principle, sulphur content is
high in the peat soils, while the exceeding of the ambient air
standard on arsenic can be explained by the following factors: the
understating of the ambient air standard itself and the fact that the
given element can make stable allotropic forms [2].
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AnHoTanus: V310KeHbl OCHOBHBIE IKOJOTHYECKHE TTPOOIIEMBI
’KUBOTHOBOJIcTBAa PCO-Ananus u myTu ux pemenus. B wactHocty,
OCHOBHBIMH 3KOJIOTHYECKUMH ITPOOIEeMaMH KUBOTHOBOJCTBA
SIBIIAIOTCA: 3arpsA3HEHNE BOJIbI; 3arpsi3HEHNE BO3/TyXa; 3arpsA3HEHUE
MOYBBHI TIPH HENPABUIILHOM BHECEHHH HaBO3a; pa30MBaHUE JEPHUHBI 1
BETPOBBIE 3PO3UH.

KuroueBnle c1oBa. JKUBOTHOBOJACTBO, OKpYyKaromasa cpcaa
Abstract: The article describes the main environmental problems
of animal husbandry of North Ossetia-Alania and their solutions.

In particular, the major environmental challenges of livestock
farming are: water pollution; air pollution; soil contamination if
improperly manure; breaking sod and wind erosion.

Key words: livestock, environment
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JKWBOTHOBOTUECKHIT KOMIUIEKC Ha COBPEMEHHOM 3Tare —
OCHOBHOH  3arpsi3HUTENb 3€MEIb M  JIPYIUX  3JIEMEHTOB
OKpYXarollel  cpeabl: CTOYHBIE  BOJABI M  OTXOJBI
KUBOTHOBOJUECKHUX  KOMIUIEKCOB, MCIIOJIb30BaHUE  CPEICTB
3alIUThl  PACTEHUH U arpoXMMHKATOB, MepepadaThIBarOIas
IPOMBIIIIEHHOCTh, OCIAa0JI€HHE SKOJIOTHYECKON AMCLMIIIMHBI U
MHOTO€ Jpyrue MPHUBOJUT K TOMY, YTO PSJ PErHOHOB HMEIOT
4yepThl, NPUCYIIME 30HAaM 4YPE3BBIYAMHOM  3KOJIOITMYECKOU
CUTyallul WJIH HKoyiorudeckoro OenctBus. Pa3BuTue HaydHO-
TEXHUUYECKOTO IIporpecca M CO3JaHHE CPEICTB BO3JAEHCTBUS
YelloBeKa Ha  OKPYXKAaWIIyl0  Cpeay,  HepalHoHaIbHOE
HCIIOJIb30BaHUE MPUPOJHBIX PECYPCOB, 3arpsi3HEHUE AJIEMEHTOB
9KOCUCTEM OOYCIOBWIM YXYAIICHHWE SKOJIOTHYECKON CUTYallUU.
[Ipu »sTOoM pocT TOTPEOHOCTEM 4YeIOBEKAa CTUMYJIUPYET
YBEJIMUEHUE MAacIITadOB NPOU3BOJACTBA. Bc€ 3TO oka3biBaeT
CJI0KHO€ M MHOTOTPAaHHOE BO3JIEHCTBUE Ha MPUPOJIY: MaccOBO
THOHYT Jieca, PAaCHIUPSIIOTCS 30HBI MYCTHIHB, UCUYE3AI0T MHOTHE
BUJIbI KUBBIX OPraHU3MOB. B UTOTe MPOUCXOAUT CYIIECTBEHHOE
YXYAIIUBIIEHCS 9KOJOTUYECKOW OOCTAaHOBKH JKOJIIOTUYECKUE
TOKCUKAHTHI TTOMAJAI0T B OPTaHU3M 4YeJIOBEKAa W KMBOTHBIX U B
KOMIUIEKCE C  BpEOHBIMH  (PU3UYECKUMH  BO3JCHCTBUSIMU
NPUBOASAT K PE3KUM H3MEHEeHHsIM B HeM. Ha Ttepputopun
Poccuiickoit ®enepauuu 99 ropoaos, B ToM uncie Brnaankaskas,
HaXOJATCS B 30HE MOBBIIEHHOT'O YPOBHS 3arpsisHeHus [ 1].

Omnpenenenue IKOJIOTHYECKUX npobiem
JKUBOTHOBOAUECKoro komruiekca PCO-Ananus siBIsieTCS BaXKHOM
Y aKTyaJIbHOM 3a/1auei.

[lens paboTBl - YCTAaHOBJICHHE SKOJOTHUECKHX MPOoOIemM
KUBOTHOBOAUYECKOro koMIutekca Pecniyonnku CeepHast Ocerusi-
Ananus.

XKusotnoBoactBo PecryOnuku CesepHast OceTus-Ananus
UMEET MOJIOYHO-MSICHYIO CIIeIMaIN3alIIO.

Crnenuduka mpeanpuaTuii o BBHIPANIMBAHUIO, OTKOPMY H
COJIEP’KaHUIO KUBOTHBIX ornpezensercs CIIETYIOIUM:
npeobiagaroriee BIUSHUE HEOPTaHU30BaHHBIX BEIOPOCOB;
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HEpETyJSIpHBIA  XapakTep MpOIECCOB  BBIACICHUS U
00pa30BaHus 3arPSA3HSIONINX BEIIECTB, OMPEACISIOIINX BHIOPOCH
OT XHUBOTHBIX, IPOAYKTOB MX KH3HEAEATEIbHOCTH, CBSI3aHHBIN C
JEATEIbHOCTBI0O MHKPOOPTAaHU3MOB - JIECTPYKTOPOB, KOTOpas
3aBUCHUT OT TEMIIEPATypPHBIX YCIOBHH U cpe/ibl oOuTaHus [2].

Heob6xoaquMo  OTMETUTh  BaKHEHIIHME  IKOJIOTHYECKUE
MOCNEACTBHSI  HEKOHTPOJIUPYEMOTO  HMHTEHCHBHOTO  BbINIaca
J)KUBOTHBIX [UJI1 TIOYBBl W PACTUTEIHHOCTH: BBITANTHIBAHHE
pacTUTEIbHOCTH,  TPAaBMUPOBAHHWE  HAJA3EMHBIX  OPraHoB
pacTeHuii; yIJIOTHEHUE TTOYBbI, TPOUCXOAUT YIUIOTHEHUE MOYBHI,
HapyIIaeTcs ee CTPYKTypa, YTO MPUBOJUT K U3MEHEHHUIO BOJHO-
BO3/yIITHBIX CBOWCTB MOYBBL. BiaronroOWBBIe pacTeHUS B 3TOM
Clly4ae BBINMAJAIOT U3 TPABOCTOS;, YXYIUICHHE POCTa JCPEBLEB;
CEJICKTUBHOE TMOEJaHUE PACTUTEITBHOCTH; OPO3HUS  IIOUBBI;
oOeHEeHHEe OKpYKalIleld cpeapl BOAOH U MUTATEIbHBIMU
BEIIECTBAMH.

DKOJIOTMYECKHUE po0IeMbI B KUBOTHOBOJICTBE
HEOOXOMMO paccMaTpuBaTh B CIEIYIONIUX HaIpaBICHUAXK:
BIIMSHUE JKUBOTHBIX HA OKPYXAIOLIyl0 Cpeay; BIUSHUE
JKUBOTHBIX Ha 4YEJIOBEKA; BIIMSHUE OKPYKAIOMICH cpeapl Ha
’KUBOTHBIX; BIMSIHUE YEJIOBEKA HA dKUBOTHBIX.

DKoJyiorudeckas CUTYaIIHs B YKUBOTHOBOJICTBE
ONpeNeNsieTCss COOTHOUIEHWEM BCEX  BBIINIENEPEUNCIECHHBIX
9KOJOTHYECKUX (DakTOpoB. OCHOBHBIE 3arps3HSIONINE JIEMEHTHI
- )KUBOTHBIE IKCKPEMEHTHI, aHTUOMOTUKH, TOPMOHBI U XUMHUKATHI,
3a/ICICTBOBAaHHBIE B KOXXEBEHHOM IPOM3BOJICTBE, MUHEPAIbHBIC
ynoOpeHuss W TMEeCTHUIMIbI, HCIOJIb30BABIIUECS B OPOIICHUHU
KOPMOBBIX KyJIbTYp. OTXO0AbI MPOMBIIIIEHHOTO KUBOTHOBOJICTBA
CUJIBHO 3arpsA3HAIOT OKPY’KAIOLYIO Cpeny.
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Abstract: The biogeochemical cycle of nitrogen and its way to soil was
studied. It has been showed that ammonium forms of nitrogen are more
usual for the top layers of earth; nitrate is usually found in the lower
layers. The content of nitrates increases in the soil during the spring
when are created the conditions favorable for activity of nitrifying
bacteria. For the last 10 years, nitrogen emission of technogenic nature
increased which led to change biodiversity of forest biomes.

Key words: nitrogen circulation, nitrates, ammonium ions, technogenic
issues, biocenoses, soils.

Human influence on circulation of elements became
especially noticeable in the last century because the serious
changes happened in natural circulations due to addition or
removal of the chemicals, included in them, as a result of human-
induced influences.
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Nitrogen is a component of vegetable proteins, chlorophyll,
DNA (a genetic code), enzymes and many other components
necessary for growth of plants. Plants consume nitrogen in the
form of nitrates (NO*) and ions of ammonium (NH*"). The
dominating form is nitrate. Ammonium is more preferable at a
stage of early growth of plants, however, during all vegetative
period also need for nitrogen increases; plants acquire the most
part of nitrogen in the form of nitrate. Gas nitrogen (N) from the
atmosphere will be transformed by nitrogen fixer (legumes) to
ammonia and nitrites which then are recycled by bacteria nitrifies
in nitrates. Also nitrogen contains in urea and in live organisms,
after their death it is exposed to ammonification with release of
ammonia and ions of ammonium.

In spite of the fact that before 80s, nitrogen formations in
atmospheric resignations weren't considered as an addition source
of forest nitrogen nutrition due to a false theory of low nitrogen
content in it, even in 70s-90s growth of forest productivity was
observed in various European countries, connected to air
pollution with mineral nitrogen compounds (oxides, ammonia) of
technogenic origin [1; 2]. However with increase of nitrogen
intake, available to plants, the eutrophication of the European
woods began, in some year’s deterioration of a condition of a
forest stand (decrease in natural protection against wreckers, dry
tops of trees), change of a ground types cover with types more
exacting to nitric food [3]. Now in the territory of the Western
and the Central Europe intake of nitrogen from 10-15 to 25-50
kg/hectare of N per year that corresponds is observed and even
exceeds amount of nitrogen which the soil is capable to accept
and keep [4].

As for Russia, background receipt of compounds of
nitrogen with rainfall in the territory of Russia doesn't exceed 5
kg/hectare of N per year up to now [5]. However the question of
technogenic nitrogen emission influence on biogeochemical cycle
is relevant for our country too.
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All aforesaid defined an objective of this research -
calculation of the total nitrogen maintenance (N general) and
mineral compounds of nitrogen (N-NO3; and N-NH,) in soils of
forest biocenoses, and also an assessment of their availability to
plants.

Biogeocenoses of the reserve Prioksko-Terrasny were
chosen as objects of research. It is located on the left bank of the
river Oka in the Serpukhov region of the Moscow state and
occupies about 5000 hectares.

The chemical analysis of tests of soils was carried out from
one hinge plate on Kudeyarov's method [4] and included
definition of the contents in total of nitrogen (N general) and
mineral compounds of nitrogen (N-NO3z and N-NHy).

The assessment of nitrogen compound availability was
carried out by a bioindication method on a quantitative ratio of
views with various insistences to nitric food.

As a result of the conducted research it is possible to tell
that accumulation of an ammonia form of nitrogen due to fixing
processes of the soil absorbing complex is more characteristic for
the top layers of earth and with depth decreases, nitrate forms
collected in the lower horizons that, apparently, is explained by
their washing away from one soil horizon at the expense of
resignations infiltration.

It testifies that ions of NO* are mobile, are badly fixed in
the soil and easily washed away by soil waters in deeper layers of
earth and reservoirs. The content of nitrates increases in the soil
in the spring when the conditions favorable for activity of
nitrifying bacteria are created. The cation of NH*" is less mobile,
is well adsorbed by negatively charged particles, less washed
away by resignations.

According to meteorological year-books over the last 10
years the tendency of a slow, but steady gain of the atmosphere
nitrogen oxides pollution was outlined in the Moscow state.
Similarly also the specific structure of vegetation changes: the
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share of types, more exacting to richness of soils nitrogen
Increases.

In conclusion, technogenic emission of nitrogen oxides
plays an essential role in providing forest biocenoses of the
Moscow state with available nitrogen. However, if the size of
nitric loadings is higher than 20 kg/hectare of N per year, at
continuous influence there can be a glut of this type of
ecosystems. It can lead to suppression of natural processes of
decomposition of organic chemistry, accumulation of a forest
laying and rags owing to what there will be a delay of biological
circulation in the territories which are especially polluted by
nitrogen [1].
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national, regional and global factors.
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Analysis of the enormous amount of factual material on the
oil and gas permits to identify the main factors that determine the
development of the energy sector:

— economic structure;
— socio- political and economic system;

— level of science, engineering and technology in the field
of exploration and production of oil and gas;

— level of development of the relations of production and
productive forces;

— international environment in the oil and gas and financial
sectors.

Azerbaijan experts share the history of Azerbaijan oil
production by four major periods [1]:
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1. The prehistoric period from the Il century BC until the
middle of the XIX century — the oil was treated as a natural
product, which natural peculiarities allow its everyday use.

2. Early stage of Russian capitalism development (1862-
1920 vyears), is characterized by predatory approach to oil
production.

3. The period from 1920 to 1991, is characterized by a
rather extensive use of science, engineering and technology for
the development of oil and gas production in a planned socialist
system based on the command-administrative methods of
management.

4. 1999-2014 — modern period of intensive development
of oil and gas production under capitalism system taking into
account national, regional and global geopolitical factors.

From our viewpoint, there is a need for a more detailed
analysis of the historical stages of oil industry development based
on the temporal dynamics of oil production from 1871 to 2013
studying (figure 1). The dynamics is characterized by a complex
irregularity. Oil production was driven by the following factors:
technological advances in drilling activity, the financing of
drilling exploration, socio-economic and political developments,
as well as the ownership of the deposits, the presence of oil
pipelines and refineries. A more detailed explanation of the main
stages of the temporal dynamics of oil extraction is proposed in
table 1.

Azerbaijan has opened the doors to the international
investors soon after independence obtaining in 1991.
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Figure 1. Temporal dynamics of oil production (including gas

condensate) in Azerbaijan, thous. Tonnes [2]
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Table 1. The main stages of oil and gas production in Azerbaijan

Ne | Years Characteristic of stages
1 |1871- The rise in the conditions of the first stage of Russian
1901 capitalism
2 | 1901- The recession caused by the global crisis and the
1905 revolution of 1905-1907
3 | 1905- The unstable state of the Russian economy due to the
1918 losses in the Russo-Japanese war and the First world
war
4 | 1918- The decline in chaos condition of the economy as a
1921 result of the revolution and the Civil war
5 |1921- The rise in the socialist industrialization based on the
1941 planned economy
6 | 1941- The decline due to the approach of the hostilities to
1945 the Caucasus and Caspian region during the great
Patriotic war
7 | 1945- The rise of the oil industry in the post-war recovery
1953 of the country’s economy
8 | 1953- Further rise of the oil industry in the conditions of
1966 stabilisation of a socialist economy
9 | 1966- The decline in the conditions of stagnation of the
1984 socialist economy
10 | 1985- The decline during the rule regiment of Gorbachev
1991
11 | 1991- The decline in production in the conditions of
1997 transition from a planned economy to a market
economy
12 | 1998- Intensive development of oil production in the
2012 conditions of modern capitalism with national,
regional and global factors

Oil production in the Caspian region increased dramatically
from 2.9 million barrels/daily (bbl/d) in 2009 to peak around 5.4
million bbl/d in the period from 2025 to 2030, and then will
decline to 5.2 million bbl/d by 2035. Growth will mainly be
provided by Kazakhstan. The growth of oil production will go
mainly for export, which will double and reach peak magnitude
of 4.6 million bbl/d soon after 2025.
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Caspian gas production will dramatically grow from 159
billion m® in 2009 to almost 260 billion m® to 2020 and more than
310 billion m® to 2035. This growth provides Turkmenistan and,
to a lesser extent, Azerbaijan and Kazakhstan. Planned rapid
growth of export volumes of gas, which will reach almost
100 billion m® in 2020 and 130 billion m® in 2035, is compared
with 63 billion m® 2008.

The construction of the Southern Gas Corridor from
Azerbaijan to Turkey and on other European markets, paving the
way for moving to the West of a large volume of Azerbaijan gas;
gas exports from Azerbaijan starting from 5 billion m* in 2009,
will reach 35 billion m® to 2035. [3,4]

Caspian gas exports to China will reach 60 billion m® to
2035, gas export to the North of the Russia will be hampered by
the development of Russia's own resources within the country
and increasing gas exports from Russia to Europe and the Far
East.

The development of "Azeri Chirag Guneshli" (ACG) and
the opening in 2006 Baku-Thilisi-Ceyhan of the export oil
pipeline — Azerbaijan does not allow OPEC to increase the
production of conventional oil after 2000 significantly.

The liquid hydrocarbon extraction from the gas and
condensate field "Shah Deniz" in 2009 was about 35 thousand
bbl/d, but can grow up to about 100 thousand bbl/d during the
second stage of development.

The domestic consumption of oil is relatively low. In 2008
it was slightly below 80 thousand bbl/d. Because of the economic
downturn in the 1990s and the subsequent replacement of fuel oil
with natural gas for electricity generation the demand for oil in
Azerbaijan fell down for more than 2 times (figure 2).

Geosynoptics in the 1990s has led to the mixed results,
however, can be a second wave of investor interest in
Azerbaijan's offshore reserves. In 2010, the French company
Total re-started the research on the Apsheron Peninsula. German
company RWE is going to re-examine the structure in
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Nakhichevan. BP has signed a preliminary agreement with
SOCAR on the project "Shafag" and "Asiman".
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Figure 2. Azerbaijan’s oil balance in the New Policies Scenario [5]

In the long term, production capacity could increase due to
the settlement of disputes on maritime borders of Azerbaijan.
Which includes unresolved status field "Serdar"/"Kapaz" and also
promising territory along the border between Azerbaijan and Iran
which is not yet open for exploration.

Political decisions of the Caspian countries can make this
area available during the forecast period, which will have a
significant impact on the oil balance of the region [5,6].

Group deposits in the Caspian Sea "Azeri-Chirag-Guneshli*
according to expert estimates, may contain up to 9 billion barrels
of recoverable reserves. In 2009 the ACG accounted for about
75% of the volume of oil production in Azerbaijan. The complex
was opened in Soviet times, but was drafted to be only a shallow
part of the Guneshli. This area now is operated by SOCAR alone,
while it accounts for more than two-thirds of oil and gas
production.

The rest of the ACG field, which is now exploited by five
production platforms is operated by BP on behalf of the
Azerbaijan International Operating Company (AIOC). The
consortium of BP and eight other companies also includes
SOCAR, Chevron, Statoil and ExxonMobil. After the signing of
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the 1994th production sharing agreement (PSA) the production at
the field "Chirag" began in 1997 and then grew for three
consecutive stages. As a result, total production ACG has grown.

Then the production temporarily declined in 2008 as a
result of the explosion of the Baku-Thilisi-Ceyhan, the main
export route for Azerbaijani oil, and due to a gas leak on the
platform "Central Azeri" [4].

Approved in March 2010 the project "Chirag” will lead
production levels of ACG to a record of 1 million bbl/d., with the
investments of six billion dollars. These investments will bring
more than 900 thousand bbl/d in 2018 or 2019.

The remaining reserves of ACG would be sufficient to
justify further investment. The limiting factor is the expiration of
the current PSA at the end of 2024, which will reduce the
incentives of the existing consortium to authorize any new
projects after the oil project "Chirag". The decision to extend the
agreement will be important to determine the medium-term plans
of ACG production.

The discovery of natural gas reserves in the offshore field
"Shah Deniz" in 1999 led to an increased interest in the potential
of Azerbaijan as the main earner and gas supplier. The prospected
gas reserves (about $ 50 billion m* up to 2035, (Figure 3.)) of the
field "Shah Deniz" are about 1.4 trillion m®. In 2006, Azerbaijan
stopped importing gas from Russia for the first time became a net
exporter of the following year.

And there are preliminary negotiations to develop the deep
(6000 meters) gas deposits (beneath the giant ACG complex)
mainly in the field "Guneshli®.
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Figure 3. Azerbaijan’s natural gas balance in the New Policies
Scenario [5]

All the scenarios of energy development suppose the
Caspian region participation in the global inter-regional oil and
gas market up to the year of 2035. New Policies Scenario expects
the growth from 6 to 9% for oil and from 4 to 11% - for gas. The
flexible and diversified system of export traffic routes will help
the Caspian region to gain access to the international market
prices for their resources and to make a full contribution to global
energy security.

In 2008, oil and gas exports accounted for about two-thirds
of total exports of Azerbaijan, Kazakhstan and Turkmenistan
together.

However, as it can be seen from figure 4, the countries of
the Caspian Sea are at the beginning of the period of the
exceptionally large revenues from oil and gas export. Each of the
main exporters of energy founded a special national fund for the
percent of the deferred income for future needs. For example
Azerbaijan has established such a fund in 1999, Kazakhstan - in
2000, and Turkmenistan - in 2008. At the beginning of 2010
these three funds reposited about 83 billion US dollars [4,5].
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Figure 4. Qil and gas export revenues in selected Caspian countries in
the New Policies Scenario [5]

Caspian region is characterized by low level of energy-
related CO, emissions (1.4%), reflecting the small size of its
population and a relatively low GDP. However, the carbon
intensity of the region is extremely high, mainly due to the
predominant use of fossil fuels and high energy intensity [3,5].

Energy consumption per capita in the Caspian region is an
average of 2.2 tons of oil equivalent (toe), compared with 1.8 toe
worldwide. The lowest power consumption is observed in
Azerbaijan. This testifies to the low non-oil sector development
and prosperity of the service sector (Figure 5). [3,7]

Industry in Azerbaijan is defined by less than 20% of
energy consumption, while in Kazakhstan by approximately 50%.
Electricity generation accounts for about 40% of primary energy
consumption in Azerbaijan and around 30% in Kazakhstan and in
Uzbekistan. This indicates varying degrees of electricity usage in
industry.

New Policies Scenario [5] assumed the most rapid growth
of energy consumption in the transport sector, an average of 2.3%
annually. The share of the transport sector in the total final
consumption remains relatively low, rising from 11% in 2008 to
14% in 2035
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The high GDP growth rate, mainly due to rising oil and gas
extraction, will continue to boost domestic energy consumption
in Azerbaijan during the forecasting period, especially until 2020,
although geopolitical events may affect the growth rate.

According to the New Policies Scenario, the demand for
primary energy in Azerbaijan will increase by 38% in 2008-2035,
by 1.2% annually (Table 2) [5].

Table 2. Primary energy demand in Azerbaijan by fuel in the New
Policies Scenario (Mtoe)
2008

1990 | 2008 | 2015 | 2020 | 2025 | 2030 | 2035 2035*

Qil 116 | 41 | 48 | 49 | 50 | 50 | 51 | 0,8%
Gas 142 | 8,6 98 | 10,7 | 114 | 120 | 12,2 | 1,3%
Other** | 0,2 0,2 0,2 0,3 0,3 0,4 05 | 3,5%
Total 260|129 | 148 | 158 | 16,7 | 17,3 | 17,8 | 1,2%
* Compound average annual growth rate.
** Includes coal, hydro, biomass and other renewables.
Conclusions
1. Oil predominates (> 60%) in the energy resources structure of
Azerbaijan, due to its high contribution to GDP. The 85% of
electricity is produced by fossil fuels. The country's economy is
heavily dependent on the energy sector. Very important is the 10
times increase in GDP from 2002 to 2012. The reduction of GDP
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energy intensity — 5 times from 1995 to 2006, as well as reducing
emissions — 2 times from 2007 to 2012.

2. The role of Caspian region transnational corporations is not
properly defined yet. The new independent countries are ready to
extract oil "at all costs"”, while the TNCs are in no hurry to spend
money for the Caspian Sea ecosystem protection despite the
marginal benefits .

3. The comparative analysis with modern sustainable
development indicators manifested the incompatibility of modern
anthropogenic load with the conservation of the Caspian Sea as a
single unique natural object - a natural climate regulator and
bioresources source for the Caspian countries.
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Abstract: polymer materials are synthetic and hence remain inert to
degradation leading to their accumulation in the environment and
therefore creating a serious problem. An attempt was made to review
studies about biodegradation of plastics and to define the role of soil
microbiota in biodegradation of the most widely used polymers.
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Today one of the most topical problems is constant
increasing of waste. It should be noted that the highest percentage
of this waste is polymer materials. It is impossible to estimate its
volume, however, some facts help us to imagine the scale of the
problem. For example, the largest landfill in the world, consisting
of 90 % of plastic waste, is reported in the Pacific Ocean, on the
water territory between the Hawaii islands and Japan. Its weight
is approximately 100 million tones and the area is about 600
square kilometers.

Since not easily degraded polymer waste has become a
serious source of pollution affecting both flora and fauna.

Thus enormous production and inefficient utilization of
polymers lead to their accumulation in environment, especially in
soil. Subsequently, in soil system polymer materials are exposed
to such factors as light, heat, moisture, chemical conditions and
biological activity.

Scientists today tend to believe that the most significant
role in plastics degradation is the impact of microorganisms such
as bacteria, fungi and algae [1, 916 p.]. Due to the specifics of
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their vital functions, they are able to use polymer materials as
power supply [2, 156 p.].

There are a large number of tests which are used to
determine the extent of degradation of polymers. Many are
respirometric, determining the amount of carbon dioxide released
on exposure to fungi, bacteria, and activated sludge (aerobically
or anaerobically), compost or soil. Some tests use loss of weight
or change in physical properties such as tensile strength and
comparison of spectroscopic (FTIR, DSC, NMR, SEM, AFM,
XRD) data. Unfortunately, the current standards have not, so far,
been equated to each other and tend to be used in the countries
where they originated [3, 261 p.].

Data about biodestruction of polymers are contradictory.
Mueller suggests that plastics are resistant against microbial
attack, since during their short time of presence in nature
evolution could not design new enzyme structures capable of
degrading synthetic polymers [4, 2024-8 p.]. Research works of
other authors disprove this statement. Experiments of Cacciari,
Sameh, Pandey and Singh show that such microorganisms as
Pseudomonas chlororaphis, P. studzeri, Vibrio sp., A. niger can
initiate biodegradation of PP, however changes in the structure of
plastic are insignificant [5, 3695-3700 p., 6, 275-289 p., 7, 880-
885 p.]. Studies of Usha have assessed the biodegrability of
PEHD by microorganisms from landfills (Streptomyces KUS,
Streptomyces KUS5, Streptomyces KU1, StreptomycesKUG,
Pseudomonas sp., Bacillus sp., Staphylococcus sp., Aspergillus
nidulans, A. flavus). The results indicated that six month impact
of Streptomyces KUS8 leads to 46.16% weight loss, whereas
Pseudomonas sp. and Aspergillus flavus only to 37,09% and
20,63% weight loss [8, 200-204 p.]. The influence of soil
microorganisms (Bacillus sp., Pseudomonas sp., Aspergillus sp.,
Penicillium sp., Fusarium sp., Aspergillus terreus) was proved on
structure and surface damage of PEHD and PELD [9, 1190-1196
p.]. Aswale and Ade investigated the ability of Serratia
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marcescens to degrade PE. The result was 22.22 % weight loss
per month [10, 152-153 p.].

In general, all studies deal with degradation of pretreated
plastics. The pretreatment techniques reported range from UV-
irradiation, y-sterilization, and thermal treatment.

There are only few reports available on biodegradation of
PVC. According to Kirbas et al. PVC having low molecular
weight can be exposed to biodegradation by the use of white-rot
fungi [11, 335-342 p.].

Our study has focused on definition of the role of soil
microbiota in biodegradation of six most widely used in
packaging plastics: polyethylene (LDPE, HDPE), polypropylene
(PP), polystyrene (PS), polyvinyl chloride (PVC), poly (ethylene
terephthalate) (PET). Samples of polymers were exposed in
sterile and normal soil at 20° C and pH 8.4. After a month
plastics were observed through scanning electron microscopy.
The structural changes in the form of pits and erosions indicated
surface damage.

The experiment has shown that from sterile soil samples
didn’t change whereas surface changes were on plastics from
normal soil. The most evident degradation was in the sample of
PEHD, where surface changes were 52.9 %. Approximately 20 %
of PET and PP surface has pits, erosions and microcracks. It was
indicated smoothing of microrelief of PVC, but it was impossible
to estimate it. PS and PEHD have not changed.

Thus it was represented that soil microbiota can initiate the
biodestruction of some synthetic polymers.
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Abstract: The development of modern society has led to the fact that a
key challenge of our time is a large-scale pollution of the environment
and the problem of survival in such conditions. At the moment, there is
a rapid accumulation of chemicals atypical for biosphere, including
heavy metals. The accumulation of these substances leads to local or
global changes. The main problem of the accumulation of heavy metals
in the biosphere is their transition into agricultural products. Such
products do not meet sanitary standards and can be harmful to health.
This article presents one of the most promising methods to reduce
transfer of heavy metals from soil to plants. It has been proved that the
use of organic fertilizer Suprodit M reduces the intake of heavy metals
in plants.

Key words: Suprodit M, heavy metals, organic fertilizer, agricultural
products.

Introduction
In recent decades, due to the rapid industrial development,
the pollution by heavy metals around the world has been
enhanced [10]. Today, the environment and the agro-ecological
complex are assessed as negative. Large areas of farmland are
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polluted with substances such as pesticides, radionuclides, heavy
metals, and other organic compounds. In Russia, more than 2
million hectares are contaminated by industrial emissions.

The priority toxic substances in agricultural products are
heavy metals, such as lead and cadmium. They have a broad
spectrum of negative feedback and pose a greatest risk, even in
low concentrations. Elevated concentrations of heavy metals are
usually detected in areas with a developed industrial complex,
near major highways, as well as on the territory of large cities.
They form technogenic anomalies [1, 2].

The main sources of entry of heavy metals to the
agroecosystem are: ferrous and nonferrous metallurgy, auto
transport, as well as large-scale application of different fertilizers
in agriculture [3, 4].

A significant increase in the concentration of heavy metals
in the environment causes their accumulation in plants. This has a
negative impact on growth, development and productivity. In this
regard, the study of methods of lowering concentration of heavy
metals in plants is of great practical interest. Heavy metals
migrate through the components of the environment [5, 6].

They have the ability to accumulate in the production of
agriculture and animal husbandry, which can lead to their non-
compliance to sanitary standards [7, 8].

The scientists worldwide study the problem of reducing
ingress of heavy metals into the environment and getting clean
and safe products in terms of contamination of the ecosystem [9,
10].

Scientists from the Russian Institute of Agricultural
Radiology and Radioecology together with the Kaluga
Agricultural Research Institute have developed a new fertilizer
Suprodit M. It is a long acting tripoli-based sorbent-fertilizer
comprising nitrogen, phosphorus, potassium, magnesium, boron,
molybdenum, and organic substances. It possesses a high sorption
capacity with respect to contaminants. It allows gradual release
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into the soil solution substances necessary for plants, and it also
has a prolonged effect.
Methods

Studies of the effect of Cd and a new complex fertilizer
Suprodit M on the productivity and accumulation of gray forest
loamy soil in plants were carried out on the basis of the Russian
Institute of Agricultural Radiology and Radioecology together
with the Kaluga Agricultural Research Institute. A greenhouse
experiment was set. In vessels with a capacity of 5 kg of air-dried
soil spring barley was grown. Cd was introduced into the soil in
the form of sulfate salts in an amount of 10 and 50 mg / kg of
soil, which corresponds to 5 and 25APC for neutral loamy soil.
Nutrients were added in the amount of: N-0.15; P205-0.16; K20-
0.19 g/kg of soil, respectively. Industrial fertilizers were
introduced in the form NH4NO3, KH2PO4 and KCIl. The new
complex organic fertilizer Suprodit M contains: N-11%; P205-
11.5%; K20-13.5%. Suprodit has a high cation exchange
capacity - 126 meq/100g of soil. Fertilizer sorbent was introduced
into the soil in a dose of 1.4 g/kg of soil. The replication of the
experiment was quadruple. The experiment was conducted on the
spring barley, variety Nur.

Determination of Cd in plants and soil was carried out by
the atomic - absorption method as described by the Russian
Institute of Agricultural Radiology and Radioecology, using the
plasma atomic absorption spectrometer ICP-AES, Liberti I,
Varian (Spektr AA 250+). Indicators of microbial activity in the
soil were determined by the method of the Moscow State
University.

Planning of the greenhouse experiment was carried out as
described. Mathematical processing of research including the
calculation of statistical evaluations was performed using the
application package as part of Microsoft Excel 2007.

Results

Pollution of gray forest loamy soil by of Cd at the

concentration of 5APC led to a decrease in grain yield of barley
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from 25 to 57%, depending on soil fertility in comparison with
the soil in which the toxicant was not applied.

The greatest negative impact on the growth, development
and formation of the productivity of barley was provided by the
application of Cd into the soil in the variant without fertilizers.
The weight loss of grain in the option without fertilizers with Cd
concentration of 10 mg/kg of soil was 57% and 74% at a high
level of pollution - 50 mg/kg of soil.

Suprodit M and industrial fertilizer reduced the negative
effect of Cd on the productivity of barley. After adding Cd into
gray forest soil in the concentration of 10 mg/kg the grain yield of
barley with industrial fertilizers (NPK) is 27% lower than the soil
without heavy metals. When adding Suprodit polluted by Cd10
into the soil the barley yields were reduce by 25%. The
effectiveness of Suprodit in reducing Cd phytotoxicity at the
concentration of 5APC is 17.5% higher than in the option with
NO0,15P0,16K0,19.

It should be mentioned that the use of Suprodit M for
growing barley on gray forest soil without Cd content increases
grain yield by 14.5% in comparison with the industrial fertilizers.

Barley harvest when adding industrial fertilizers in the soil
contaminated by Cd50 is 57% lower than in the soil without Cd.
The loss of grain yield when growing barley with Suprodit M in
the soil containing Cd 50 mg/kg was 45%.

At the same level of pollution of gray forest loamy soil at
the concentration of50 mg/kg the use of Suprodit M allowed to
increase the grain yield by 46.8% compared to N0,15P0,16KO0,19.

Discussion

Increasing the level of soil fertility and improving the
conditions of mineral nutrition of plants cultivated on soils
contaminated with heavy metals or radionuclides contribute to the
production of food products with the lowest content of pollutants.

The results of our research showed that the maximum
accumulation of Cd in the grain of barley in the gray forest loamy
soil without fertilizer application is: 1.77 mg / kg of grain at the
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Cd concentration of 10 mg / kg and 4.27 mg / kg of grain at the
Cd concentration of 50 mg / kg .

Entry of Cd to plants from gray forest soils at
concentrations of heavy metals of 10 mg / kg reduces by the
introduction of industrial fertilizers 1.5 times in comparison with
a variant without fertilizers. The same effect was obtained with
NO0,15P0,16K0,19 with Cd at a high concentration (50 mg / kg)
in the soil.

Adding Suprodit M, which has a high absorption capacity,
to the soil contaminated by Cd10, reduces the content of toxic
substances in the grain by 2.8 times. Cd accumulation in the
barley grain, while creating agricultural background with the
usage of Suprodit M in the soil with a Cd concentration of 50 mg,
/ kg is 2.6 times lower than in the absence of a fertilizer.

Cd content in the barley crop in the gray forest soil without
fertilizers at a concentration of 50 mg / kg is 2.4 times higher than
at a concentration of 10 mg / kg, and after adding industrial
fertilizer and Suprodit M — by 2.4-2.6 times.

At pollution of gray forest soil in the concentration of 10
mg/kg Suprodit M limits the entry of heavy metals by 1.8 times
compared to industrial fertilizers. Cd content in grain at a high
concentration of the element in soil is 50 mg/kg, at adding
Suprodit M - 1,7 times lower than in the variant
NO,15P0,16K0,19.

Adding fertilizers for growing barley in gray forest soil
increases the removal of Cd with grain. The greatest loss of Cd
with crop is obtained in the option with the introduction of
industrial fertilizers at a high concentration of the toxic substance
(50 mg / kg) in the soil. Application of Suprodit M in Cd
contaminated soil allows reducing the removal with the harvest
by 1.3 times compared to unfertilized soils.

With an increase of the Cd concentration in the soil from 10
mg / kg to 50 mg / kg the flow of heavy metals at adding
industrial fertilizers increases by 1.4 times, and in the option with
Suprodit M — by 19 times. At the same level of soil
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contamination the removal of Cd with barley with industrial
fertilizers is 1.2-1.6 times higher than in versions with Suprodit
M.

Using Suprodit M to reduce the transition of heavy metals
from soil to plant in the conditions of technogenic pollution and
in order to obtain high yields it is noted that increased grain
yields of 15-40%, decreased mobility of contaminants in the soil,
reduced accumulation of cadmium and lead in grain by 1.,2-2.5
times.

Moreover, unlike most currently known measures to reduce
the content of heavy metals, adding Suprodit M has a lasting
effect which lasts for 2-3 years.

Thus, the use of the new fertilizer Suprodit M helps to
reduce the concentration of heavy metals in products grown on
contaminated soils and provides high yields of agricultural crops.
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Abstract. The article provides complex assessment of environmental
and economic aspects of the treatment of battery scrap in Russia.
Moscow region was considered on the local level , recommendations
for regulatory activities for the collection were developed, storage and
processing of waste batteries and their recycling in the major cities of
the Russian Federation was elaborated on.
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Along with other heavy metals, lead is an extremely
dangerous pollutant yet valuable industrial raw material.
Application area of lead is quite extensive, but the largest part is
used for the production of batteries. Depending on the presence
or absence of systems for collecting and processing waste after a
short life cycle, the battery may be lost, becoming a source of
contamination to the environment or recycled into valuable
secondary raw materials. Therefore, the absence of integrated
data collection, storage and recycling of used lead-acid batteries
leads to uncontrolled pollution of components of environment
and the irretrievable loss of valuable natural resources. Unlike
developed countries, in Russia the volume of the collection
OSCAB in significantly lower whereas contamination of
environment with lead compounds is higher.[1]

The placement of the battery scrap in landfills and illegal
sites leads to a gradual migration of lead compounds and sulfuric
acid into the underlying soil layers, leading to partial or total
destruction of soil ecosystems, contamination of the perched
water is migration of lead in surface runoff, to nearby water
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bodies, with subsequent accumulation in the bottom sediments,
and disruption of natural biological cycles.

Based on the analysis of the market for secondary lead two
environmental and economic problems caused by the lack of a
unified system of treatment of lead battery scrap were identified.

The first one is the chronic shortage of industrial lead —
with the collapse of the USSR the volume of supply of refined
lead with the main supplier — Kazakhstan declined drastically,
which led to an annual deficit of ~160 thousand tons. This
resulted in a tremendous underutilization of domestic battery
plants, consuming about 65% of the total lead.[2]

The second problem is the low development of systems of
collection and recycling of battery scrap, the main source of
secondary lead. According to current expert estimates, there are
up to 1 million tons of battery scrap in Russia with an annual
growth rate of 250 — 300 thousand tons, which emphasizes the
need to develop a system of collection and recycling of battery
scrap, both from an economic and from an environmental point of
view.[3]

The development of enterprises for processing of battery
scrap and lead-containing waste in the Moscow region is
happening without proper coordination, monitoring and necessary
legal regulation. There is no official system of points of reception
and accumulation of waste batteries, which complicates the
process of their centralized collection and further processing.
As a result, in all regions of the Russian Federation
environmental pollution by lead, disposed acid batteries and other
lead-containing waste is virtually uncontrolled.

To study the situation of collection and recycling of battery
scrap in Moscow region (at local level) it was decided to conduct
sociological research with the aim of collecting information from
commercial companies that trade in lead-acid batteries, the
problem of handling OSKAB. The study was conducted on the
basis of the author's methodology consisting of 4 stages:
development of a unified questionnaire; the sample trading
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companies selling lead-acid batteries; a survey of representatives
of trade companies; - processing of analysis results.

The survey was conducted among the stores involved in the
realization of lead-acid batteries. It showed that the vast majority
of entrepreneurs either do not accept OSCAB, or allegedly carry
out these activities illegally, because of their inability to meet a
large number of legal requirements. So from 30 interviewed
respondents-only 6 stores officially accept OSCAB (i.e. only 20%
of respondents), compared with EU countries, the USA, Canada
the figure is extremely low. [4]

Analysis of actual data showed that on the territory of
Moscow there arel8 points of OSCAB that also is low on the
scale of the metropolis. With 25 — 30 thousand tons OSCAB
formed on the territory of Moscow and Moscow region, there is a
need for several hundred collection points for full geographical
coverage and ensuring adequate level of collection.

However, if you look at the situation more broadly, there is
a need for developing a comprehensive program of Advisory
activities aimed at modernization of the system of collection and
processing OSCAB, including the following clusters: legal
regulation, economic measures, organizational measures and
technological measures.

It is obvious that modernization of the collection system
OSCAB in major towns and cities of the Russian Federation
should be carried out on the analogy with the model of developed
countries on the basis of the following principles:

¢ Simplification of procedures for obtaining a license for the
procurement of ferrous/non-ferrous metals.

e Simplification of requirements to the availability of staff
and equipment.

eThe abolition of licensing of activity on collection
OSKAB for organizations with a monthly volume of collection
less than 5 — 10 tons OSKAB.
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¢ Tightening of penalties and 10 — 100 fold increase in the
size of administrative penalties to organizations engaged in the
illegal collection and processing of OSCAB

e Development of measures for preferential subsidies to
organizations involved in the centralized collection OCAB.
Welcome OSCAB for processing at prices higher than the market
average.

¢ Organization of points of reception OSCAB in pixels of
wholesale and retail sale of lead-acid batteries;

e Approbation and implementation of a system of exchange
OSKAB. Buying a new lead-acid battery may be exercised only
in cases of direct transfer to disposal the spent battery, or on the
basis of a confirmation of its utilization made earlier.

Conclusion

Official recycling is only 25% — 30% of the total OSKAB.
The domestic system of recycling of consumption waste, in
particular scrap battery needs a comprehensive modernization,
reform of the regulatory framework, approaches to collection and
recycling, as well as with the development of new levers of
economic stimulus. Legal regulation of the Russian Federation in
combination with the lack of technological base, economic
factors and low ecological awareness of the population led to
uncontrolled formation of hundreds of thousands of tons of
battery scrap deposited on illegal dumps, landfills and
warehouses organizations engaged in the illicit accumulation and
processing.
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Nowadays the problem of utilization of hard floral waste -
bark, wood dust, brush, and branches, and etc. - is becoming
more relevant because of high concentrations of lignocelluloses
in this biomass. A striking example is the infamous PPM
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"Kama", working in Krasnokamsk since 1936. Currently
Krasnokamsk mulch collector covers an area of about 20 hectares
and contains about 4-5 million cubic meters of plant waste, which
Is an additional source of greenhouse gas emissions [1].

A solution to this problem may be the use of this kind of
waste in agriculture as organic fertilizer to increase soil fertility,
crop productivity, protect them from phytopathogenic microflora,
and improve the quality of the crop [2, 3]. So, for example,
currently Italy produces more than 4 million hundredweights of
bio-organic fertilizer by composting bark. Russia also uses tree
bark as fertilizes, but only for research. In the Arkhangelsk
region the use of composts raised the yield of potatoes from 66 to
106 kg/ha, cabbage - from 190 to 330 kg/ha [4]. A research of the
potential of compost as a fertilizer consisting of poultry manure,
sawdust, bark, and coarse wheat straw carried out in Buryatia,
showed good results in the introduction of 40 t/ha of green mass
of oats and potatoes into chestnut soils poor in humus[5].

Biological degradation of wood that mainly consists of
cellulose and lignin takes place primarily through the action of
microorganisms-destructors ~ such  as  fungi,  bacteria,
actinomycetes, and some yeasts. For example, the most active
destructors of cellulose substrates are fungi, which account for
over 90% of the 100 billion tons of pulp splits in nature a year.

Microbial degradation of plant materials is a complex
biochemical process, based on the combined effect of different
types of enzymes, for instance cellulases, hemicellulases,
pectinases, ligninase.

Cellulose is a set of enzymes including enzymes that carry
out the hydrolysis of cellulose to its monomer by cleavage of 1, 4
B-glycosidic bond between D-glucose residues, as well as other
enzymes or non-catalytic proteins, acting at the cellulose surface.
The role of these enzymes is to split the cellulose to glucose
which micro-organisms and invertebrates use as a source of
carbon and energy.
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Hemicellulose is a system of enzymes that catalyze the
hydrolysis of hemicellulose heteropolysaccharides to monomers
producing glucose, xylose, arabinose, fructose, mannose, and
glucuronic galacturonic acid.

Proteolytic enzymes (pectinases) are considered as
degrading enzymes and pectin, thereby modifying plant cell
walls. After their action other polysaccharides cell walls could be
attacked by enzymes decomposing them.

Lignin is enzymes that catalyze the depolymerization of
lignin - the main flavor component of the cell wall of plants.
Feature synthesis of an enzyme is determined by different
physical and chemical environmental factors of microorganisms
for instance temperature, pH, humidity, etc. All microorganisms
destroying cellulose most actively at the temperatures 26-28
degrees by Celsius, the optimum humidity for the development of
cellulolytic bacteria is 60-70%, and the optimum pH for
actinomycetes varies from 7 to 9.

Microorganisms must receive all the nutrients they need
from the environment. That is compounds of carbon, nitrogenous
compounds, oxygen, and minerals.

The decomposition process is the oxidation of lignin and
this process increases the level of oxygen and the rate and speed
of lignin degradation.

In the atmosphere of 100% oxygen lignin decomposition
rate increases 2-3 times as compared with the atmospheric air.

Adding nitrogen stimulates the activity of microorganisms
and promotes intensive release of CO2 [1].

The synthesis of the enzymes is mainly determined by the
content of microelements in the environment (Mn2 +, Cu2 +, Fe2
+, Mg2 +, Ca2 +, Zn2 + and others) as they are part of enzymes,
increase their stability activating and stabilizing enzymes.

In view of this, it is obvious that we must study the laws of
the biosynthesis of enzymes that catalyze the splitting of polymer
plants and determine the optimal conditions for the
decomposition of plant materials.
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Rapid technological progress of industry, contributing to
the economic development of any country should not have a
negative impact on the environment. Environmental preservation
is the main goal of the environmental policy. One of the
mechanisms for the implementation of this policy is the
environmental supervision by state authorities [1, p. 1].

The subject of the study is peculiarities of implementation
of state supervisory functions in the Russian Federation at the
level of the subject of the Russian Federation, namely the
implementation of control and supervisory functions by the
Environmental Control and Supervision Service of Kaliningrad
region (next the Service) from 2012 to 2014 inclusive.

The Service functions in the field of special environmental
control at the regional level, i.e. it is a corresponding
representative and executive authority of constituent entities of
the Russian Federation. Activity of the Service is organized and
coordinated by the Deputy Prime Minister of Kaliningrad region.
The Service provides regional ecological oversight of more than
nine thousand economic entities in the territory of Kaliningrad
region.

In the period from 2012 to 2014 inclusive the Service
realized supervisory activities in the field of air protection, waste
management, water protection, rational use of resources and
protection of green spaces [3, p. 192].

From 2012 to 2014 there were 502 inspections.

It can be noted that during the review period the annual
number of unscheduled inspections was several times higher than
of scheduled ones, amounting to 76-86% of the total.

It should be noted that the number of planned inspections
remained almost unchanged compared with the number of
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unscheduled ones, which in 2014 increased almost twofold in
comparison with 2013. For three years all scheduled inspections
were field ones. Whereas about 50 unscheduled inspections
annually were documentary ones.

According to Russian legislation unscheduled inspections
can be initiated by a variety of sources, such as public authorities,
non-governmental organizations, the media, business entities and
citizens, etc. According to this criterion, most unscheduled
inspections are initiated by order of the Service and at the request
of Kaliningrad inter-district environmental prosecutor's office, as
well as due to verification of prescriptions. Every year they
average 36%, 22% and 23% respectively.

Within three years, all the offences related to four heads of
the Code of Administrative Offences and of the Code of
Administrative Offences of Kaliningrad region. Major violations
of Chapter 7 of the Code of Administrative Offences were in
Articles 7.3 and 7.6, of Chapter 8 — in Articles 8.1, 8.2, 8.21,
8.41, of Chapter 20 — in Article 20.25, of Chapter 19 — in Articles
19.6, 19.7, 19.4, 19.5. It should be noted that in 2012 all offences
relating to Chapter 19 of the Code of Administrative Offences
were committed only under Article 19.5 "Failure to comply with
an order". In general, there is the tendency towards an increasing
number of protocols.

The largest number of violations refers to Chapter 8 of the
Code of Administrative Offences, namely Article 8.2 — “Failure
to comply with environmental, sanitary and epidemiological
requirements for handling industrial and consumer waste,
substances that deplete the ozone layer, or other hazardous
substances”; Article 8.41 — “Failure of timely payments for
negative impact on the environment”, Article 8.21 — “Violation of
rules of atmospheric air protection”, Article 8.1 — “Failure to
comply with environmental requirements for the implementation
of urban development activities and exploitation of enterprises,
buildings or other objects”. It should be noted that there is a
steady increase in violations of Article 8.1 and conversely, the
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trend for reduction in violations of 8.21. The number of offences
against Articles 8.2 and 8.41 within the analyzed period varies
slightly [2].

Most of the rulings are imposed on the officials and year on
year the number of such rulings decreased from 117 in 2012 to 74
in 2014. An increasing number of rulings are imposed on
entrepreneurs and citizens. The total number of rulings in 2012
was 159, and by 2014 it dropped to 117.

Taking into account the number of rulings one can note that
the largest number of them is imposed on officials. If to take into
account the total amount of fines it can be pointed out that the
fines that legal entities are burdened with are several times
heavier than those paid by officials. In 2012, 2013 there was a
noticeable increase in the amount of fines, and in 2014 — a
decrease by half.

Within one year 79-89% of fines were collected. Each year
about three to five affairs of the remaining ones are transferred to
the bailiffs. A few per cent of affairs are those that were appealed
against in court, in 2012 there were seven cases of that kind.
About 10-20 fines per year can be in a workflow.

In 2012 and 2013 only about 50% of the fines were exacted
in terms of money. In 2014, the situation has improved and
amounted to 82% of the total amount of fines. In 2014 the issued
rulings resulted in the amount which was one million rubles
smaller than that in previous years.

On the basis of the conducted analysis of supervisory
activities concerning the environment at the regional level it can
be concluded that:

1. The efficiency criteria of control and supervisory
activities in the field of the environment focus on identifying the
environmental violations, not preventing them.

2. There is absence of clear criteria for division of objects
of state environmental supervision into objects of the federal and
regional level.

283

283



3. There is inadequate funding and staffing of control and
supervisory activities in the field of environmental protection.

4. There is a low fee for a negative impact on the
environment and fines for violation of environmental regulations.
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Abstract: Polluting substances get to the ocean as a result of dumping
sewage of industrial enterprises, agro-industrial complexes, city and
rural settlements, and tankers to the rivers. Pollutants also come with

superficial drain and atmospheric precipitation. In this regard, to assess

the impact of ship-building and ship-repair enterprises on the sea water
areas is very acute.

Key words: polluting substances, ship repair center, Zolotoy Rog bay
waters

In recent years one of the global environmental problems
has been marine pollution by various xenobiotics — oil and oil
products, pesticides and surface active agents (SAW), heavy
metals and other substances, dangerous to the environment [1].
Polluting substances get to the ocean as a result of dumping
sewage of wvarious industrial enterprises, agro-industrial
complexes, city and rural settlements, and tankers to the rivers.
Pollutants also come with superficial drain and atmospheric
precipitation. Thus in many areas pollution of the World Ocean
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has reached such a scale that it has lost the capacity for self-
cleaning and regenerating the living resources. This problem is
particularly acute in the Far East where, because of morally and
physically outdated equipment, enterprises of the extracting,
chemical and fishing industries dump their wastes directly into
the sea [2]. While processing oil products and repairing ships and
mechanisms in ports, pollution of the water area can occur due to
insufficient tightness of tanks and irregularities in the work
procedure [3]. Abandoned, semi-scuttled or scuttled vessels and
other water craft pose a significant hazard to the marine
environment too. [4]

In this regard, it is a matter of great importance to assess the
impact of ship-building and ship-repair enterprises on the sea
water areas.

The object of the research was the ship-repair enterprise
«SRC Dalzavod» located on the bank of a Zolotoy Rog bay,
Vladivostok.

The primary activities of «SRC Dalzavod» are ship
repairing, general and marine engineering, as well as providing
services for other enterprises. «SRC Dalzavod» includes a
number of key departments, support services, undersized fleet.
Household, industrial and surface (rain and snowmelt) waste
waters are generated at the enterprise. The discharge into the sea
water is made by 11 organized outlets. Analysis of «SRC
Dalzavod» monitoring data for a three-year period from 2011 to
2013 was carried out to assess the negative impact of the
enterprise on the waters of the bay. According to "The program of
supervision over a water object and its water protection zone",
which has been implemented by the shipyard since 2009, the
quality of discharged waste waters is determined once every three
months on the following parameters: BOD, Suspended solids, oil
products, total iron, nitrate - ion, anionic surfactants, phosphate -
ion, phenolic, copper, and zinc. The highest concentrations were
observed for suspended solids and BOD (up to 100 MAC). That
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exceedance of MPC leads to untimely oxidation of organic
substances in the sea waters and negatively affects the biocenosis
of the water area [4].

Moreover, exceedance of maximum  permissible
concentrations (up to 6 maximum concentration limits) was
observed for phosphorus, phenols, oil products, iron, which also
leads to the disruption of the ecological balance of the Zolotoy
Rog Bay. For example, increased concentrations of phosphorus
can cause a rapid bloom of blue-green algae, which in turn leads
to the degradation and destruction of the entire ecosystem due to
the release of toxins and creation of anoxic zones [5].

Thus, it is possible to draw a conclusion that «SRC
Dalzavod» has negative impact on the water area of the Zolotoy
Rog Bay waters. As a possible solution, it is recommended to
make complete replacement of the existing treatment facilities of
the enterprise, paying special attention to septic tanks, grease
collector, settlers and oil traps.
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Abstract: The assessment of changes of stability of development of a
birch povisly (is carried out by Betula pendula roth.) in size of the
fluctuating asymmetry in the territory of the Raifa part of of Volga-
Kama natural biosphere reserve. It is revealed that the stream of motor
transport has essential impact on quality of environment of the reserve.

Key Words: birch, the reserve, the fluctuating asymmetry,
bioindication.

The aim of this study is to evaluate the environmental area
Raifa part of Volga-Kama natural biosphere reserve in the zone
of influence of the federal highway A-295.

Under the fluctuating asymmetry (FA) understand the
change of bilateral independent characteristics of the organism. It
was found that the phenomenon of fluctuating asymmetry due to
the violation of the stability of the body as a result of external
factors, first of all - man-made. Along with the traditional
methods of control of chemical pollution by examining samples
of water, air, soil, there are methods of biological indication
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based on the change in the morphological structure of plants
under the influence of man-made pollutants. The most frequently
used assessment of the stability of living organisms on the level
of asymmetry of morphological structures, in particular the
severity of fluctuating asymmetry [1, 2].

Destabilization of development for metric signs there
already at a relatively low level of environmental violations that
have not yet associated with irreversible changes in populations.
This allows you to use the FA as an indicator of even minor
deviations from the background environment settings status is not
yet leading to a significant reduction in the viability of
individuals [2].

The most dangerous and intense source of air pollution of
cities is road transport, emissions which found about 300
hazardous substances, among which are especially dangerous
carbon monoxide, hydrocarbons (carcinogenic benzopyrene and
benzanthracene, formaldehyde, benzene), nitrogen oxides, soot,
lead, mercury, sulfur dioxide, aldehydes [3]. On the territory of
the Republic of Tatarstan (RT) Total gross pollutant emissions
from road transport businesses and individuals in 2013 amounted
to 335.3 ths. Tons, or 52.9% of total emissions in the Republic of
Tatarstan.

Volga-Kama natural biospheric reserve is located in the
east of the Russian plain, in the north of the Middle Volga, in
Tatarstan. In biogeographic respect of the territory of the reserve
is located in the Eurasian area of temperate forests. Raifa part - is
in the zone of subtaiga forests and Saralinsky - the zone of
deciduous forests. Since both sites are located directly on ancient
terraces of the river. Volga, his landscapes are intrazonal type.
Raifa part of the reserve is located in Zelenodolsk district of
Tatarsttan, 30 kilometers west of the city of Kazan.

Volga-Kama natural biospheric reserve was founded April
13, 1960 (Council of Ministers of the RSFSR on the organization
of the Volga-Kama reserve). Protected areas are objects of
national heritage. Ministry of Natural Resources and Ecology of
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the Russian Federation carries out the state control in the field of
organization and functioning of especially protected natural
territories of federal significance (RF Government Resolution of
29.05.2008 Ne 404).

In the continuation of pre-existing studies [4, 5], the aim of
this work was to study leaf fluctuating asymmetry Betula Pendula
Roth in protected areas in Raifa part of Volga-Kama natural
biosphere reserve in the zone of influence of the federal highway
A-295 and settlements Raifa and gardens.

To conduct research on the FA, we selected 12 sites that are
on the territory of the Volga-Kama reserve (2 sites), and along the
track (10 sites), the entire array of data has been received,
including the 1200 measurements.

Based on the data card has been visualized in the GIS

program SURFER, on which to judge the spatial distribution of
the index FA pledged sites. The results suggest unfavorable state
of the environment in the area of influence of the federal
highway. At 8 sites observed the critical state of the environment,
and 4 sites there is a significant deviation from the environmental
quality standards. Thus, despite the considerable distance from
the city of Kazan, the flow of vehicles at the Raifa part of Volga-
Kama natural biosphere reserve in the zone of influence of the
federal highway A-295 significantly influences the formation of
the quality of the environment surrounding areas.
Calculation of the coefficient of fluctuating asymmetry of silver
birch (Betula pendula Roth.). The obtained results are shown in
Fig. 1. Locations: 1 - village (route to Kazan); 2 - village
Georgian (route to Kazan); 3 - the road from village Sadovaya; 4
- village Dubrovka (route to Zelenodolsk); 5 - forest near the
monastery; 6 - village Georgian (route to Zelenodolsk); 7 - the
Monastery; 8 - The road from the highway A-295 to the territory
of the reserve Raifsky; 9 - the road to the village Garden; 10 -
village Urnyak (route to Zelenodolsk); 11 - village Urnyak (route
to Kazan); 12 - village Garden

290

290



0,08 FA

== - the critical state of the environment

I conditionally normal environment
Fig. 1. The value of FA Raifa part of Volga-Kama State
Natural Biosphere reserve

In most of the points Raifa part of Volga-Kama natural
biosphere reserve on the plot the zone of influence of the federal
highway A-295 integral index fluctuating asymmetry indicates
the critical state of the environment. This is the point of the road
from the village. Gardening in the woods near the monastery, p.
Dubrovka (route to Zelenodolsk), p. Dubrovka (route to Kazan),
the road from the highway A-295 to the territory Raifsky reserve
monastery village. Georgian (route to Zelenodolsk), and the
village. Georgian (route to Kazan). And 4 points as the quality of
the environment is characterized by a significant deviation from
the norm, this is the point of living area, the road to the item.
Gardening, pos. Urnyak (route to Zelenodolsk) and Urnyak (route
to Kazan). Obviously, the indicators of stability, from samples
taken at the roadside studied sites indicate a high level of human
impact, namely transport pollution.

Conclusions:

1. The results of the investigations on the grounds set forth

in the section Raifsky part of Volga-Kama natural biospheric
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reserve in the zone of influence of the A-295 highway in 2014
revealed that the level of FA in all areas surveyed exceed the
value of the conventional norms and consistent with the critical
state of environmental quality (FA>0,054) .

2. It was found that, despite the considerable distance from
the city of Kazan and the availability of green areas that
contribute to the dispersion of pollutants in the territory Raifsky
part of Volga-Kama natural biospheric reserve in the zone of
influence of the federal highway A-295, transport affects the
formation of the quality of the environment surrounding areas.

3. Comparison of the results of a number of researchers
who conducted observation in the same manner in the protected
areas of the Russian Federation showed that the surveyed area has
the worst performance (4 to 5 points Environmental Quality).
This fact is explained by the presence of the highway in the
vicinity of protected areas Raifsky area, as well as secondary
roads, passing through the protected area to the neighboring
settlements.
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Abstract: Nowadays, water quality issues continue to be an essential
research in the field of hygiene and ecology. The authors carried out an
integrated assessment of the drinking water from water supply systems

in Selyatino settlement, the Naro-Fominsk district of the Moscow
region, in terms of chemical harmlessness indicators. It was revealed
that there are elevated levels of health risk at peroral intake of drinking
water from all the wells at the settlement.
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This research is devoted to an integrated quality assessment
of the drinking water supplied by OJSC Gidromontazh Trust to
the settlement of Selyatino, the Naro-Fominsk district of the
Moscow region. In other words, we analysed the quality of the
water piped to the consumers in the Naro-Fominsk district [1].

Despite the technological progress, the problem of drinking
water quality is still urgent. According to the World Health
Organization, about 75% of human diseases are related to
drinking unsafe water, as well as domestic use of water that
doesn't meet the hygienic standards [2]. It should be noted that in
the Russian Federation municipal water purification systems in
cities and settlements do not generally meet the requirements of
the SanPiN 2.1.4.1074-01, "Drinking water. Hygienic
requirements to the water quality of centralized drinking water
supply systems. Quality control» [3]. Besides, water distribution
systems are so worn-out that they themselves can be sources of
secondary water pollution. Moreover, accidents at water
purification systems and water intake zones aggravate the
problem of pure water [4].

The settlement is located in the Central Federal District, in
the south-west of the Moscow region, approximately 50
kilometers from the Moscow ring road along Kievskoe Highway,
and it was constructed by the trust. The enterprise was founded in
April, 1955. Being a very large facility, Gidromontazh Tust plays
a significant role in the Naro-Fminsk district. It is engaged in
building objects of industrial, civil and inhabited appointment,
though the main sphere of its activities is underwater works.
Nowadays OJSC Gidromontazh Trust is the asset holder of the
water-intake facility, providing the household water use and the
industrial water supply in Selyatino. Eight water wells of
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Podolsko-myachkovsky and Aleksinsko-protvinsky aqueous
layers are at the disposal of the water-intake facility.

Based on the above, the question arises: whether the water
supply quality in Selyatino meets the hygienic standards and
whether the health risk rating is acceptable for the population, in
case of chronic intake of harmful chemicals contained in this
drinking water.

Thus, the work objective is to make an integrated
assessment of the drinking water from the water supply system in
Selyatino in terms of chemical harmlessness indicators.

To achieve this goal we set and completed the following tasks:

1. To calculate and evaluate the risk of ingesting chemicals with
olfactory and reflectory effects, while drinking water

2. To calculate and evaluate non-cancerogenic risk of ingesting
chemicals with toxicological effect

3. To calculate and evaluate the total lifelong cancerogenic health
risk for the Selyatino inhabitants consuming tap water

4. To calculate and evaluate an integrated indicator of the
drinking water quality.

In this work we assessed the health risk from drinking
water contamination. Health risk assessment is a scientific and
internationally recognized tool which helps developing optimum
decisions on such matters as environmental management and
community health. In this country risk assessment is one of the
methods for evaluating the results of social and hygienic
monitoring [5]. In 2004 Guidelines for the assessment of health
risk when exposed to chemicals and environmental pollutants
(R.2.1.10.1920-04) were approved, listing the directions of risk
evaluation used in the system of the consumer rights and
population wellbeing supervision. Over the past decade, great
importance has been attached to the issues of reconstruction,
improvement and modernization of water supply systems, to
receiving the maximum result at the minimum or optimum
expenses [6]. Realization of this strategy requires transition from
the current system of drinking water quality assessment (based on
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the "corresponds — doesn't correspond” principle), to establishing
quantitative and qualitative characteristics of harmful health
effects induced by unsafe drinking water [7].

In this regard it is necessary to make an integrated drinking
water quality assessment on indicators of chemical harmlessness
based on the methodology of human health risk assessment. So
the Methodological Recommendations (MR) 2.1.4.0032-11, "An
integrated assessment of drinking water from water supply
systems on indicators of chemical harmlessness”, were approved
and enacted on July 31, 2011 [8].

On this basis, in our work we considered some types of
risks, namely:

- risk of olfactory and reflectory effects;

- risk of toxicological impact (assessment of drinking water
quality by the non-threshold models of cancerogenic and non-
cancerogenic (all-toxic) effects).

The following water indicators were evaluated:
chromaticity, hardness, turbidity, pH, phenol, oil products,
barium, borium, iron, lithium, cuprum, hydrargyrum, lead,
sulfates, fluorine, chlorides, cyanides, zinc [9].

The health risk assessment for the consumers of drinking
water in Selyatino was conducted on the basis of the data on the
chemical composition of the water, delivered by the drinking
water supply system of OJSC Gidromontazh Trust.

You can see the results of the calculation of the integrated
indicator of the drinking water quality in the table below. We can
see from the table that the priority factors of risk are olfactory and
reflectory effects and non-cancerogenic risk. Due to the fact that
the olfactory and reflectory risks exceed the value of 1, the risk
level is unacceptable for the water of Wells Ne 1, Ne 5, Ne 5a. Due
to the fact that the non-cancerogenic risk exceeds the value of 1,
the risk level is unacceptable for the water of Wells Ne 4, No 6, Ne
7, Ne 8 and Reservoir Ne3.
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Table 1. The results of the calculation of the integrated indicator
of the drinking water quality

Risk and
Water wells, PriOTitY i acceptable | Integrated | Acceptable
riority risk | . Lo
Ne risk values | indicator value
dependence
1 O'fgﬁgory 7.148 7.886
5 reflectory 9.990 10.862
5a offects 9.990 10.844
4 2.984 3.035 1
6 non- 1.622 1.948
! cancerogenic 1.588 1.664
8 risk 1.914 2.054
Reservoir 3 1.058 1.113

Thus, having conducted a health risk assessment for the
drinking water supplied by OJSC Gidromontazh Trust in
Selyatino, it is possible to draw the following conclusions:

1. In the risk assessment for peroral intake of drinking
water containing chemicals with olfactory and reflectory effects,
we revealed that the water from Wells No. 1, 5, 5a did not meet
the acceptable risk level due to the elevated concentration of iron
and high rates of chromaticity. As for the water of Wells No. 4, 6,
7, 8 and Tanks No. 1-2, 3, the risk level was acceptable (less than
2%).

2. Assessing the non-cancerogenic risk when ingesting
chemicals with toxicological effect, we detected discrepancy to
the acceptable level in Wells No. 4, 6, 7, 8, and also Reservoir
No. 3 because of the elevated concentrations of borium and
fluorine. In this case, the risk for health in the use of drinking
water is estimated as alarming, that is characterized by the
growing risk of nonspecific pathology. As to the water from
Wells No. 1, 5, 5a and Tank No. 1-2, the non-cancerogenic risk
level was recognized as acceptable (less than 5%).
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3. Assessing the total lifelong cancerogenic risk for human
health in Selyatino when consuming tap water, it was revealed
that the cancerogenic risk level corresponded to the permissible
one (less than 10°).

4. In the integrated assessment of the drinking water
quality, it was revealed that the integrated indicators for all the
wells and reservoir No. 3 didn't correspond to the admissible
values (1). That is connected with the elevated risk levels for
olfactory and reflectory effects (Wells 1, 5, 5a) and enhanced
non-cancerogenic risk level (Wells Ne 4, 6, 7, 8, Reservoir Ne 3).

According to the methodological recommendations on an
integrated assessment of drinking water of centralized water
supply systems based on the indicators of chemical harmlessness,
the revealed exceedance of admissible risk values for at least one
of the risk types requires additional measures to regulate water
quality [7].

As elevated concentrations of iron, fluorine, barium and
borium have been revealed, it is necessary to take measures
reducing the concentrations of these substances in the drinking
water [10].
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Abstract: The objective of this research is to show the extent of
damage to the environment caused by the rising scale of oil production
in the oil-rich countries such as the UAE and Kazakhstan on their way

to economic success.
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ecosystem.

Since the discovery of natural resources such as oil and
natural gas in the previous pearling area, the economy of the
UAE has greatly benefited while the condition of the global
environment has shriveled. Same goes for the Republic of
Kazakhstan when it rose to prominence within the Eurasian states
as one of their biggest exporters of liquid hydrocarbons. In
Kazakhstan the combined onshore and offshore proven
hydrocarbon reserves have been estimated close to ~30 billion
barrels while the UAE’s reserves are at 97.8 billion barrels as of
2014 according to the EIA [1]. With all these oil reserves there
have been increased activity in the production of daily items that
are petrochemical based, most prominent of the list is fuel oil
used in power generation and polymer synthesis which is further
used in the manufacture of plastic. This is acquired through the
process of oil refinery in franctioning columns which is similar
to the process of distillation in chemistry

In Kazakhstan there is a huge offshore oil field in the
Caspian Sea, called Kashagan which has had a few occurences of
oil spills during pilot trials even though there have been no
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regular operations going on at the time. The requirements to the
materials used to construct oil extraction platforms located in sea
are much stricter, due to high rate of corrosion in salted water.
The negative lessons of catastrophe in the Mexican Gulf with
enormous oil spills and the regular oil extraction has been taken
into account and it was decided to shift toward 2016. In the
UAE, the port of Jebel Ali, a harbor southwest of Dubai and the
world’s biggest man-made harbor, has had a couple of incidents
of oil spills in its territory. The UAE and its neighbouring state
Saudi Arabia have been contaminated by the drifting oil slicks
resulted from the Gulf War of 2007 [2].

Since oil extraction at marine oil fields occurs through deep
water drilling, the risk of oil spill pollution is on the rise making
it a difficult task for those cleaning up the aftermath. Another
important focus in this paper is the occurrence of oil spills during
oil storage and transport.

The cleanup of oil spills includes the following methods:

- Mechanical collection: by use of skimmers, booms, oil-
collecting vessels.

- Chemical dispersants: gelling, sinking and absorbing are
popular methods.

- In-situ oil burning method, applicable to large oil spills.

The application of these methods is being discussed in
terms of their effecitveness in case of water pollution by residual
oil, by the products of reactions of chemical agents with water
and the products of oil combustion. The main victims of these oil
spills are the flora and fauna inhabiting the seas. Offshore drilling
destroys ecosystems and fish stock. There is a fall in the number
of certain marine species reflected in the red book of endangered
animals due to oil spills. Thus, in Northern Caspian Sea area we
observe massive death of such unique species as seals. Inhaling
the fumes of the burned oil spills in order to clean it up has lead
to respiratory problems while ingestion of the water has lead to
gastrointestinal inflammations and death due to poisoning. Even
corals have suffered, as they rely on the oxygen in water to
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survive and absorb any compound in the water which is
immediately resulted in their death and the loss of a living and
mating habitat for small fish and plankton.

Over the years many states have made measures in order to
prevent oil spills from occuring with the introduction of training
programs, awareness campaigns,environmental conferences , etc.
The UAE has acquired the help of international marine service
companies for aid and has started training local organizations on
how to handle oil spills and has built marine conservations for
endangered marine biomes. The Republic of Kazakhstan has also
been trying to educate the personnel of oil companies about the
dangerous outcomes of their work and the precautions needed to
be taken.

During the break down of oil slicks in the process of the
mechanical oil spill cleanup the increase of nitrogen and
phosphorus in the water may occur, which promotes the growth
of phytoplankton doubling in number and eventually causing the
Algal Bloom, leading to lack of oxygen and thus water pollution
type for both fresh and marine water. Such incidents usually
occur with the contamination of water with fertilizers but since
oil excretes these chemicals when broken down, algal bloom
happens after oil spill cleanup.

Through this research it has been deduced that even though
the oil spills are under control with the development of the newer
technologies of liquidation of oil spills and mitigation of their
negative impact on marine ecosystems, marine species are still
facing serious threats related to oil spills. Both fishery and
offshore oil extraction are important for the economy of each
country, but they are undoubtedly incompatible in the same area.
While the pollution is common in the oil industries there have
been few precautions made in order to avoid such accidents.
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International ecological summer school took place in
Lukhovitskiy region (July 13th - 18th,2015) and 4 more days in
Moscow on the base of in the State University of Land Use
Planning. During these days, 10 Italian students and 10 Russian
students conducted geomorphological and hydrological
researches of the territory near the Osetr River. [1.p.15]

During the morphological part of practice we used level
(nivelir) and rail, different geological and landscape maps and
books. To  measure  hydrological and  hydro-chemical,
morphometric parameters, we used such devices as: conductivity
meter and oximeter, hand-held analyzer, range finder, plumb,
seconds counter, GPS-receiver and others.

The study area, including the Osetr River, is located in the
southeast of the Moscow region, the Osetrinskaya region, in the
Zaokskaya district (Fig.1).
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Location of Moscow Oblast in Russia

Location of Lukhowtsy in Moscow Oblast
Scale: 1:350 000 (in 1 cm 3.5 km)

Figure 1. Location of Russian-Italian Summer School [1]
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From the point of view of the climate characteristics, the
area is situated in the humid continental zone, which is typified
by large seasonal temperature differences, with warm to hot (and
often humid) summers and cold (sometimes severely cold)
winters [2].

Ecological map of Moscow region 1993 year

The area is situated in the sod-podzolic and gray soils
region. On the floodplain all the soils are alluvial. They are sandy
soils without structure and mixed by river. The soils on the slope
of the terrace are also alluvial and primitive. On the water
parting, there are sed-calcareous sediments [3].

The landscape is characterized by natural vegetation and
anthropological land use.

There are three kinds of plant communities: grasslands,
shrubs and woods around the river Osetr. Grasslands occupy the
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14% of the territory; in particular, grassland vegetation covers the
flood plain. Water and many nutrients are accumulated there and
are used by plants to grow during the summer. The shrubs and
woods are constituted principally by the silver birch.

A large amount of territory is cultivated (72%), 6% is urban
area and 7% is for recreation activities.

The Osetr River is one of the largest southern tributaries of
the Oka and its length is 237 km; the river is characterized by the
presence of a great number of meanders [4].

Osetr Valley is heterogeneous in structure and consists of
six sections, representing the alternation of contraction and
expansion of sites that are very different by morphological
features - size, drawing the slopes, development of the terraces,
the nature of the channel, and so on [4. P.1].

Osetr Valley is a floodplain and two terraces. Floodplain of
Osetr has an average width of 100-300 m at the height of the
ledge above the low water level of the river in the middle and
lower reaches from 5 to 10 m. Alluvial floodplain facies suite
presented loam, sandy loam, sometimes clay, fluvial facies -
boulder sands, sandy loams, with rare interbedded gravel [4. P.3].

The surface of the first terrace is relatively smooth and
well-preserved. The second terrace remained markedly worse
since cracked permanent watercourses. It tilted in different
directions as the Osetr, and in its tributaries [4. P.3].

Morphologically it can be assumed that in the place
described there are not two, but three terraces. Between the two
visible terraces there is probably another one, to the height of the
edge of 16-18 m. The boundaries of this garden are masked
everywhere, it seems to have been poorly developed or badly
blurred [5].

The morphological works were done under the supervision
of Volkov V.I. To realize the profile of the area the territory from
the river to the last terrace was measured. Then a profile was
made with a computer program (Fig.4). The profile represents
first 100 meters, just floodplain.
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Figure 4. Profile of the floodplain of river Osetr

The hydrological - hydrochemical works were done under
the guidance of Professor Shirokova V.A. The rope was stretched
between the two banks of the river during the experiment. Then
measured parameters like mineralization, conductivity, water
temperature, pH, oxygen percentage and mg were calculated
meter by meter [6].

Upstream the river Osetr there is the city of Zaraysk with
population of more than 50 000 residents. Near Zaraysk there is a
working dump. There are 6-12 sewages in Zaraysk, which can
influence the ecological situation of the river Osetr [7].

The following results of hydro-chemical investigations of
water of the river Osetr in the Moscow region were established:

* The mineralization is established in the range 400-500
mg/l, so it is “fresh water”;

* The water temperature fluctuated throughout all
dimensions of 21,2 ° C to 23,3°C;

» The average conductivity of the data is 504.19, the
temperature coefficient for the conductivity by 22.25 °C =0,912;

* Mineralization = 463 mg / 1. The hydrocarbonatic class
is 200-500 mg/I of mineralization;

* pH = 7,89 so the water is poorly alkalinity;

* The content of dissolved oxygen, O,% = 52.12%;
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* The contents of dissolved oxygen, O2, mg /L = 5,1 so the
class is the fourth.

There were also speed, depth and intensity of water flow
measured in two different points — with low river speed (about
0.5-0.6 m/s) and with fast speed (1.3-1.4 m/s). Intensity of water
flow in the point with low speed is about 3,3792, however with
fast speed 5,4675. This explains the reason of different
temperature at these points and also indicates the points where
sediments will be accumulated and where they will move
forward.

Additionally three different water samples from the Osetr
river were analyzed in MOSEKOMONITORING[8]. The
samples were taken on 18.07.2015 in the morning:

1) Sample Nel was taken from the point near our
station, on the float, 3m from the cost of the river;

2) Sample Ne2 was from the point downstream from
the first one, near the coastline. There were a lot of water plants;

3) Sample Ne3 was taken from the polygon in Spas-
Doshchaty, on the beach.

Sampling was done in the morning. The weather was
cloudy, after storm at night. We felt that the water was warmer
than the air around. The samples were saved in the fridge during
these days.

The results of the analysis showed that the content of
chlorides in the water is not high, it is normal for river water.
Hardness of the water is medium, so the quality of the water by
this parameter is good.

To sum up, the water in the Osetr River in the Lukhovitskiy
region is characterized as fresh, hydrocarbonte, poor alkalinity. It
is not good for drinking, but it is not also much polluted. Some of
the measurements, as oxygen could be higher because of the
summer season and high amount of organisms. There can be the
influence of the working dump, but to confirm it the
hydrochemical analysis should be done in other season and
upstream the river.
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Figure 6. Members of Russian-Italian ecological summer school
on the Osetr river coast
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Abstract: Among all Arctic seas, the Barents Sea is characterized by
its unique environment and high level of the biodiversity. At the same
time the Gulf Stream waters transport large amounts of pollutants in the
Barents Sea bringing various contaminants and substances from the
North Sea. Nowadays, there are in Timan Pechora-Carboniferous basin
located in the Barents Sea with 76 oil and gas subsidies, which store a
quarter of all Russian oil. The ecological stress on the Barents
environment is extremely high. As a result of contamination, the
current state of the Arctic environment in the unique area of the Barents
Sea may become threatening provided human impact remains at the
same level. This article demonstrates the problem of nature resistance
towards human impact. It shows negative human impact on the
environment. Current geo-ecological situation in the Barents Sea as a
unique hydrodynamic system is analyzed. The consideration is given
both to the level of negative human impacts on the marine ecosystem as
well as to the resistance of nature, i.e. the ability to deal with
environmental stress, multiplied by their geographical location in the
Acrctic climate.

Key Words: marine ecosystems, Barents Sea, marine environment,
water pollution, ecological sustainability

Analyzing geoecological situation of the marine basin,
particularly such complex as Barents Sea, it is necessary to
understand it as a unique hydrodynamic system with specific
interaction of meteorological, biochemical and hydrological
processes, hierarchical structures and subcomponents and
indissoluble connexion with the coastal territory [11, p.38].
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Geographic factors determining natural capability of the
ecosystem to resist towards the anthropogenic impacts should be
briefly discussed. Geographical features of any water basin is the
primary factor which determines the ecological situation of the
territory. Even the same anthropogenic pressing under the radical
different conditions (e.g., in tropical and polar regions) and in
various ecosystems could cause quite different effects [22, p.87].
The geoecological analysis of the marine ecosystems in the
Barents Sea presented in this paper is based on the thourough
analysis of the information on its geographic and environmental
conditions. The following important natural features are
analyzed: types of geologic ground, geomorphological structures
of the region, e.g. types of the seafloor bottom, coastal shelf area,
morphological structures, morphologically similar zones of water
areas, borders of the criolithozone, topography of the coast,
temperatures of water.

Various natural geographic factors regulate the distribution
of the contaminants within the ocean basin, accelerating or
breaking the behaviour of chemical processes. That is why an
additional background information containing natural geographic
components of marine ecosystems is used. Bathymetry plays
important role in the environment of the Barents Sea. It controls
the status of the ecosystem, as its shelf continues much further
than all other seas in Arctic basin [8, p.121]. Having numerous
hollows and depressions, steep slopes and submarine mountains,
the seafloor of the Barents Sea has complicated bathymetry. In
such a way, it creates contamination transfers and places for their
accumulation in its deepest parts and submarine canyons. The
deepest points and the most intersected seafloor bottom with
steeps are notable in the western part of the sea. On the contrary,
shallow depths (<50 m) are mostly located on the south in littoral
zones of the Pechora Sea and eastern parts of the Barents [12,
p.247]. According to this, they represent the most important
geomorphological features of the Barents Sea, its coastal
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territories and linear geomorphological characteristics (e.g.
morphological structures and geomorphological similar areas).

The hydrological characteristics of the Barents Sea have
different features compared to other Arctic seas. Namely, intense
income of warm Atlantic waters coming from the Gulf Stream
through the western part of the basin via the Norway Sea [24,
p.110]. The main direction of the current systems in the Barents
Sea can trigger serious ecological problems. Being the most
important current of the Barents Sea determining its hydrological
regime, it is formed by the Nordcap current, carrying warm and
salty water directly from the Atlantic Ocean. That means all the
polluted waters of Western Europe may flow directly into the
Barents Sea, i.e. the activities of the oil drilling in the Norway
Sea and the Sellafield which caused the increase of a-HCH
concentrations in the Barents Sea.

Besides a branched system of the warm Nordcap current,
the Barents Sea has exchange of waters with the open Arctic
Ocean, Kara and White Seas waters which provide the additional
inflow of the pollutants. Great bulk of pesticides and
polychlorinated biphenyls (PCB's) come into the sea by river
flow and land drainage and also by sea currents (e.g. Gulf Stream
into the Barents Sea). Understanding how important the
oceanological characteristics are for an ecosystem (such as
temperature, salinity), one can better realise the behaviour of the
contaminants in the waters [23, pp.12-15].

Geological types of the bottom sediments and lithological
structures are important features for the ecology of the sea,
because the lithological compositions of the ground directly
influences the absorbing capabilities of its bottom sediments [13,
pp.207-226]. Hence, the processes of absorption and
accumulation of pollutants will be much more intensive on the
surfaces with prevailing thin-grained structure (e.g. silty
sediments). The pollutants themselves will remain in the ground
much longer and will be washed out slower than those from the
coarse-grained ground [9, p.58]. Accordingly, for instance, shelf
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parts are much more favourable for the absorption of different
contaminants. The distribution of the different types of the
bottom sediments correlates with the distribution of **’Cs and
PCB's contaminations since these water pollutants gather in
bottom sediments and are better absorbed by silty sediments than
by those with coarse-grained structure (pebble, gravel). In these
ones, the concentration of the pollutants is much lesser.

The glacial situation has fundamental importance for the
ecology of the Barents Sea. The ice sheet has impact on the
formation of the submarine coast slope and its morphological
structure. By weakening the intensity of the waving and
consequently, their morphological forming forces it creates
forming flat slope of the submarine slope where fine-grained silty
sediments absorb more substances as compared to the sand. It
should be also noted that such natural features as permafrost,
excess watering, low temperatures and polar criolithozone reduce
tempo of the biochemical processes, i.e. altogether they create
favourable conditions for the contaminating of the sea. In that
way it leads to the destruction of the ecosystems.

Water solubility of oil and other petroleum products
linearly depends on the temperature of water and the distribution
of criolythozone. That is why negative biological effects of oil
contamination have most negative effect in the polar ecosystems
where low temperatures of air and water reduce the speed of
biochemical processes even during the summer period. The oil
which gets under the ice cover, accumulates in the depressions of
its under-surface and is being absorbed by the ice. During ice
melting these oil spots are poured out directly into the water.
Hence, the ice cover plays important role for the functioning of
ecosystems. The borders of complete ice covering in March and
September reflect temperature conditions, isotherms of upper
water layer in the summer months and possibility of the oil
contamination [15, pp.103-110]. Melt of land glaciers polluted by
the precipitations or radioactive elements leads to the additional
income of pollutants into the sea. Geoecological zoning of the
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Barents Sea is made mentioned above information using main
principles of complex geoecological mapping [17, p.73].

The GIS offers tools for the integration of different spatial
data and performing complex geographical analysis and research.
For mapping a series of ecological maps of the Barents Sea the
ArcView was used. This GIS enables to make a dynamic
connection between the attribute data containing various
characteristics of objects (e.g. the number of concentrations of
contaminants) and spatial characteristics of objects [10, p.392].
The standard ArcView-format shapefile as thematic layer was
utilized to keep spatial data and attributes.

Various thematic maps and data from different sources
containing geographic aspects and ecological factors with impact
on the environmental conditions of the Barents Sea were analysed
(Fig.1). This enables to create GIS project for mapping using data
on the geographic natural specifics of the Barents Sea. All
thematic information concerning the environment of the Barents
Sea available in the AWI archives were analysed. These included
marine  geology, geomorphology, climate, hydrological
conditions, biological resources, soil of coastal areas, ecological
data on emissions and concentrations of contaminants, glacial and
ice conditions. All data were visualized as tables.

Furthermore, the GIS ArcView was used to analyse
topological thematic layers where all thematic information was
stored: the bathymetry of the Barents Sea, coastal lines, glacial
areas, different types of bottom sediments, geomorphological
characteristics of the seafloor etc. using principles of GIS
application for the environmental studies [1, p.83], [2, p.259], [5,
p.289], [14, p.45]. The database has been created as a dbf-format
file in the ArcViewCatalogue, containing values of the
contamination concentrations and their placement in sea basin:
187cs, PCB', pesticides as a- and b-HCH, petroleum
hydrocarbons, heavy metals (Ni, Cu, Zn, Cd etc.) for different
points of the Barents Sea where the water samples were taken.
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Fig.1. Distribution of the heavy metals within the Barents Sea.

Thematic maps showing environmental situation in the
Barents Sea were created (Fig.1l, Fig.2) on the basis of the
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available data and typical cartographic tasks: editing, analysing,
combining layers with thematic data, creation and editing of
legends and attribute tables, charts, and finally, visualization of
layouts. The maps were drawn using ArcView Map on the basis
of manuals for GIS mapping in marine and environmental
cartography [3, p.62], [6, p.38]. The mapping process
comprehended the creation of several thematic layers as 52
shape-files. In this files geographic features of the Barents Sea's
environment were visualized, also ecological information of
concentration and sources of contaminants, possible ways of their
transportation and the accumulation in the bottom of the sea. The
layers containing information on geological structure of the
ground were compared. The values of different concentrations of
the pollutants were analysed. The geological types of the bottom
sediments were monitored as the absorption and accumulation of
pollutants is much more intensive on the surfaces with
dominating silty sediments. At the same time, the pollutants
themselves will remain in the ground longer and will be washed
out slowly than those on the coarse-grained ground. The regions
with dominating fine-grained type of sediments are much more
vulnerable, prone to the ecological pressure and destruction of the
environment. The areas of the criolithozone expansion are
considered for the ecological analysis, since low temperatures
have direct impact on the speed and tempo of biochemical
reactions.

Geoecological zoning is realized on the basis of the analysis
of all available information containing ecological data (e.g.
distribution of the contaminants within the sea basin) and
geographic background (Fig.2). The shp-files were overlapped,
representing environmental situation of the sea as a result of
anthropogenic activities and natural geographic forces [19, p.32].
Thus, the geoecological analysis is a summarized assessment of
the environmental conditions of the marine ecosystem which is
detected nowadays. The identification of the regions was done
based on the analysis of the impacts of the separate contaminants
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taking into account geographical features of territories

overlapping GIS layers [7, p.205].
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Fig.2. Geoecological zonation of the Barents Sea

In such a way, it influences the ecological status of the
marine environment as a whole. Moreover, the coastal and littoral
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regions are separated from open sea areas due to the high
concentration of biological productivity and resources which
make them more vulnerable compared to the open sea areas.

Final geoecological map (Fig.2) was created using main
recommendations for the GIS mapping and environmental zoning
[16, p.79], [18, p.68], [20, p.55] as well as examples of the
ecological zoning or the priority areas in the Barents Sea. A
drawing of the border lines was done based on the
geomorphological zoning of the basin [4, p.211], [21, p.35], as
similar regions indicate main morphological structures of the
region, that appear to be basic areas with equal status. Other
differences of the ecological stability or non-stability can be
investigated using the same principle, as dominating process of
accumulation of the contaminated sediments is directly
depending on the seafloor.

Located within polar conditions, the coastal shelf zones
have a number of features and characteristics. These include for
instance the intensity of ice building process, diminished wave
process, thermal abrasion, thermal denudation, solifluction and
frosty destruction of coasts. The thermo-abrasive coasts are
widespread along the shore of the Arctic. In case of their
destruction it becomes a region with one of the most important
sources of transport of the sedimentary substances. At least 50%
of the Arctic coasts are prone to the abrasion. The abrasion leads
to the enormous losses of coasts: environmentally valuable
coastal lands are being lost, near-coastal industrial buildings are
being destructed, thereby bringing additional input of the
contaminants into waters. Denudational coasts are formed by the
frozen destruction processes which cause supplementary import
of sediments into the basin.
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Abstract. The article is devoted to the best available runoff treatment
technology selection. Runoff is generated on the bridge crossing the
river Trubezh in Pereslavl-Zalessky district, the Yaroslavl region. The
issue of pollutants discharge rationing with taking into account local
conditions is also considered.

Key Words: bridges, river Trubezh, storm water runoff, surface runoff,
water regime, wastewater treatment, water treatment plants.

There are three basic groups of methods for waste water
purification: mechanical methods, aimed at removing water
insoluble coarse and fine particles from the water; physic
chemical methods, designed to remove dissolved impurities and
biological methods for removing contaminants by biological
plants and microorganisms.

The basic characteristics of the object influence the choice
of treatment technology. The study object is the bridge over the
river Trubezh in the Yaroslavl region. Climatic and geographical
characteristics of the territory are:

e The river length is 36 km, the width is 25 m, and the depth
is 3 m. The river is slow and its flow rate averages 0.4 m/s. The
Trubezh is fed mainly by snow melt water [1].

¢ The highest amount of rainfall is in August [1].
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e The projected bridge is a medium-size bridge crossing.
The category of the road running over the bridge is | B. The road
is a safe fast road with a flow of vehicles over 14,000 cars a day.
The curb-to-curb width is 11.5 m. The sidewalk width is 1 m.
Pavement of the bridge is represented by multi-layer asphalt.

Priority pollutants of the surface runoff are oil products and
suspended solids, most of which are submitted by fine dust and
silicon oxides. Based on this data the treatment plant was selected
taking into account criteria for the best available technology
(BAT) selecting and allowable discharge standards (ADS)
calculation in accordance with the procedure [2]. The data used
and results obtained are presented in Table 1.

Table 1.The data for the calculation and the values obtained

for ADS
Parameter Signification
Specific consumption of the runoff, I/day 4,1
The catchment area , F, ha 0,087
The coefficient reflecting the change in the 1,26

specific water consumption according to the
average deviation of the longitudinal section of
aroad or a bridge , k

Water discharge runoff, g, m*/day 0,00087
Flow hydraulic radius , R, m 3
Roughness of the river bed, n 0,04
Mixing ratio , y 0,24
Permitted by the sanitary rules increase of 0,75

suspended solids in the water body after water
discharge , p, g/m3
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Water flow in the river , Q, m* /day 98
The content of suspended solids in the water of 21,0
a water body to water discharge , b, mg/ |

MAC 0, g/m° 0,05
Ct,g/m® 0,07
Mixing ratio, n 2
Casq for suspended solids, g/m° 20297,6
Casq for oil products, g/m° 0,03
MAC; g/h 0,74
MAC,, g/h 0,054
Gross relief for suspended solids , t/year 0,0064
Gross relief for oil products, t/year 0,0005

*Indicators that are the finish result of allowable discharge
calculation are italicized in the Table. They were used as
basic criteria for treatment plant selection.

According to the set of requirements and on the study basis
complex treatment plant“Veksa-2M” [3] was chosen as the best
available technology of the runoff purification. It is presented at
the Russian market and includes a sand trap, a lamellar settler, a
coalescing separator, a two-stage sorption filter [3] .This setting
allows to clean runoff up to the level of maximum permissible
concentration (MPC), which best corresponds to the criteria of
BAT and does not exceed the allowable discharge standards
(ADS).
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Abstract: This research aims to determine the relationship between

precipitation and runoff in the basin of river Acharashir and study the

various factors that affect them by building a mathematical model of
the basin using GIS and WMS programs.

The importance of such models is in the ease of changing the data
without destroying the entire model. We can design a model to simulate
different scenarios of possible changes in land use change or soil type
in the area of the basin or even climatic changes taking place in our
region recently. Such changes affect the size of the flows caused by
rainstorms and therefore some of the engineering structures maybe go
out of the service because they have been designed on smaller flows.
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This research is important for the future design of any engineering
facility in the area of the basin, and in the optimal management of water
surface and groundwater.

Key words: rainfall-runoff, flood modeling, WMS, Hydrologic Soil
Group.

Introduction. The volume of runoff resulting from
precipitation depends on the storm type and severity, duration and
direction as well as properties associated with climate of the
basin, morphometric properties and storage properties (lakes,
ponds, depressions ... etc.)

Changes in land use and climate changes taking place in the
world recently are important factors which affect the flow of the
watercourses system.

Proper modeling of the relationship of precipitation - runoff
requires study of the above factors linked through appropriate
software. The runoff caused by rainfall in any river or catchment
is considered a basic standard in the engineering constructions of
roads, bridges, ferries and other engineering facilities design, and
good management of water resources requires the identification
of the value of this flow accurately.

The study area location: The areas studied are located in the
northern part of the area Jableh, stretching between the basins of
the Rumaila from the north and Hwiz from the south, on the east
there are agricultural lands and urban areas, on the west by the
Mediterranean Sea.

Acharashir River extends between ( * 55 35°) and (1210 3°) to
the east, and between (s423°) and (27 2435°) in the north, its
springs are located at an altitude of 1200 meters in the coastal
mountain range.
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Picture 1. The study area

Research method and tools:

Field study: Includes measuring the flows of the river
periodically every period of time and there should be intensified
measurements during rainstorms, especially those that have time
equal to the concentration time of the basin to be able to draw the
hydrograph accurately as we need to collect precipitation data
available in previous years.

The desk study: Depends on the software, especially
programs GIS and WMS which identify all the necessary data to
run the model and determine the catchments. This work includes
mainly the construction of a set of layers as follows:

o Numerical Elevation model (can be inferred from the
topographic map of the study area).

Picture2.Numerical Elevation model of the study area.
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Picture4. Lands use.

Results and discussion:

Through the availability of the layers of catchments with
the content of the properties, and layers of the Runoff coefficient
and containing Runoff coefficient values for each polygon,
Where Ct <25 represents the value of the Runoff coefficient of

328

328



the frequency time is smaller than 25 years and Ct>25 represents
a value of frequency times greater than the 25-year.
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Picture 5. catchments

Now we can find the runoff coefficient of the catchments in
the study area, in addition to runoff coefficient at every point of
exit points.
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Picture 6. Runoff coefficient
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The runoff coefficient of the catchment can be found
according to the following equation (Rational Method):

. :ZC:*A:

B Zé{:

Runoff coefficient values for time to repeat rain storm less
than 25 years

R. C. for R.egégor area NO area
catchments polygon " .| basin catchment
C polygon A polygon i A
B Ci i

0.2 0.2 11.16 58 11.16 B8a
0.31 0.02 22

0.25 0.2 5.9 58 6.82 B8b
0.6 0.9 71
0.31 1.05 22
0.14 0.02 52

0.3 02 17 o8 7.3 B7a
0.6 1.54 71
0.14 0.6 52

0.2 0.2 16 58 16.83 B7b
0.6 0.22 71
0.31 3.19 22
0.14 2.65 52

0.29 02 707 o3 121 B9a
0.6 2.2 71
0.31 1.03 22
0.14 0.54 52

0.45 02 > = 9.64 B9b
0.6 5.87 71
0.31 0.83 22
0.14 0.51 52

0.48 02 T8l = 10 B10a
0.6 6.86 71
0.31 0.47 22

0.23 0.14 0.37 52 1 B10b
0.2 0.16 58
0.21 1.79 16

0.34 0.31 3.16 22 11.2 Blla
0.14 1.57 52
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0.2 1.33 58
0.6 3.35 71
0.31 0.44 22
0.24 0.14 0.27 52 0.7 Bl11lb
0.2 0.02 58
0.13 2.33 12
0.23 2.39 21
0.31 5 22
0.21 0.2 2.56 24 20 Bl2a
0.14 6.74 52
0.2 0.47 58
0.6 0.51 71
0.15 0.45 15
0.26 0.31 1.43 22 2.13 B6b
0.11 0.2 51
0.13 2.11 12
0.15 7.79 15
0.14 0.09 17
0.17 0.18 11.66 20 22.08 Bl4a
0.4 0.13 33
0.11 0.2 51
0.14 0.1 52
0.14 0.44 17
0.16 0.18 053 20 0.97 B2

Note through the table that some catchments such as
(B14a) contain many polygons (7 polygons) for the Layer
of runoff coefficient, and this is due to the diversity of
soils in the basin area, as well as to the diversity of
vegetation in the area and this diversity is not linked to the
space of the basin. This underlines the importance of the
detailed study of the catchments.

As shown in the table variation values of runoff
coefficient of basins, which ranged between 0.15 and 0.48
and the values of this variation did not depend on one
variable from the variables that influence the runoff
coefficient.
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Runoff coefficient values for time to repeat rain storm

more than 25 years

R.C.
R. C. for for area NO area
catchments each | | Co. basi catchment
Ce polygon polygon A; polygon i asin A
G
0.25 0.25 11.16 58 11.16 B8a
0.41 0.02 22
0.32 0.25 5.9 58 6.82 B8b
0.8 0.9 71
0.41 1.05 22
0.18 0.02 52
0.39 7.3 B7a
0.25 4.7 58
0.8 1.54 71
0.41 0.83 22
0.18 0.51 52
0.64 10 B10a
0.25 1.81 58
0.8 6.86 71
0.28 1.79 16
0.41 3.16 22
0.45 0.18 1.57 52 11.2 Blla
0.25 1.33 58
0.8 3.35 71
0.41 0.44 22
0.32 0.18 0.27 52 0.7 Bllb
0.25 0.02 58
0.18 2.33 12
0.29 2.39 21
0.28 20 Bl2a
0.41 5 22
0.25 2.56 24
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0.18 6.74 52
0.25 0.47 58
0.8 0.51 71
0.21 0.45 15
0.34 0.41 1.43 22 2.13 B6b
0.14 0.2 51
0.18 2.11 12
0.21 7.79 15
0.2 0.09 17
0.22 0.24 11.66 20 22.08 Bl4a
0.5 0.13 33
0.14 0.2 51
0.18 0.1 52
0.2 0.44 17
0.22 0.97 B2
0.24 0.53 20

Through the previous tables shows effect of repeat the rain
storm, where runoff coefficient values ranged between 0.21 and
0.64, where the lower value for the runoff coefficient increased
from 0.15 to 0.21, while the highest value increased from 0.48 to
0.64.

After calculating runoff coefficient values for the
catchments, calculate the runoff coefficient at the outlet points, as
each outlet point may be the discharge point for more than a
catchment, it is done according to the following equation:

- D> Cp* 4,

>4
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Runoff coefficient for catchments and exit Runoff coefficient for catchments and
points for the time of recurrence of the outlets for the time of recurrence of the
storm rain more than 25 years storm rain less than 25 years
R.C. R. C. for
R.C. R. C. for Partial for each Partial
for each catchment outlet outlets | catchment | catchment outlet
outlets | catchment Ct<25 Ct<25
0.28 0.25 B8a 8C 0.22 0.2 B8a 8C
0.32 B8b 0.25 B8b
0.39 B7a 0.3 B7a
0.29 7C 0.23 7C
0.25 B7b 0.2 B7b
035 0.37 B9a 9C 0.28 0.29 B9a 9C
0.6 B9b 0.45 B9b
0.64 B10a 0.48 B10a
039 03 Bloo | 03 0.23 B10b 1€
0.45 Blla 0.34 Blla
0.4 11C 0.3 11C
0.32 Bllb 0.24 Bllb
0.28 Bl2a 0.21 Bl2a
0.37 12C 0.28 12C
0.29 B12b 0.23 B12b
0.21 B13a 0.15 B13a
0.28 13C 0.21 13C
0.3 B13b 0.23 B13b
052 0.35 B3a 3 0.48 0.27 B3a 3c
0.63 B3b 0.48 B3b
0.31 B4a 0.24 B4da
04 4C 0.35 4C
0.43 B4b 0.33 B4b
0.32 B5a 0.25 B5a
0.38 5C 0.32 5C
0.39 B5b 0.3 B5b
0.22 B6a 0.16 B6a
0.37 6C 0.31 6C
0.34 B6b 0.26 B6b
0.22 Bl4a 0.17 Bl4a
0.32 14C 0.26 14C
0.24 B14b 0.18 B14b
0.24 Bl5a 0.18 B15a
0.34 15C 0.26 15C
0.26 B15b 0.2 B15b
0.22 B2 0.16 B2
0.34 2C 0.26 2C
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Conclusions:

There is a large variation in the runoff coefficient values
between basins covered by forests and fruit trees, and those
barren which show the importance of the detailed study of the
values of this factor for small catchments. The adoption of digital
map to runoff coefficient of the small catchments will facilitate
the work of the designer or researcher in the future, because of
the inability to provide places for measuring the abundance in
each small catchment, and therefore can depend on the values of
the runoff coefficient in these basins to calculate the designing
abundance by logical way.

Recommendations. To study the effect of increasing urbanization
in rural areas and changing land use; to increase the number of
measurement stations on the rivers, fluids and make it automated
and intensify readings during rainstorms; to continue research to
develop maps representing the runoff coefficient values to the
Syrian Coast basin.
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Abstract: This article describes the environmental monitoring of the
consequences of the worst oil accidents in the Gulf of Mexico. Disposal
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methods of marine oil spills are compared with each other.
Key words: Gulf of Mexico, ecology, oil, environmental monitoring.

Resumen: El presente articulo describe el monitoreo ambiental de las
consecuencias de los peores accidentes petroleros en el Golfo de México. Se
comparan entre si los métodos de eliminacion de los derrames marinos de
petroleo estan comparados.

Palabras clave: Golfo de México, ecologia, petroleo, monitoreo ambiental.

El monitoreo ambiental de los resultados del accidente de
la plataforma petrolera «Deepwater Horizon» mostr6 tremendo
dafio que causé este derrame de petroleo. De acuerdo con la
agencia de los Estados Unidos, cerca de 400 especies de
animales fueron dafiadas durante la catastrofe [1]. Pero hay que
tener en cuenta los resultados de un monitoreo de aves hecho en
Espafia: todas las aves salvadas murieron en los siguientes 2-5
meces.

Veremos el impacto en los organismos marinos de la
contaminacion marina en los derrames de petroleo en el Golfo de
Meéxico en las aguas territoriales del México.

Después del accidente, en una escala sin precedentes (para este
tiempo) en el pozo "Ixtoc-I" hace treinta afios, la empresa petrolera
mexicana Pemex se enfrent6 a la realidad que no existen ni métodos
ni maquinaria para la recoleccion y retencion de derrames.

Por lo tanto, como consecuencia del accidente ocurrido en la
"Ixtoc-1" se empezaron las investigaciones del estado ecologico de
las aguas del Golfo de México lo que se convirtié en un permanente
monitoreo del territorio maritimo mexicano, esto permitié hacer una
base de datos del estado de la cuenca de agua en este territorio, lo
que permite establecer los pardmetros comparativos para determinar
los efectos del derrame de petréleo sobre los organismos vivos de la
zona.

Cuando el petrdleo se derrama en el mar, junto con la
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eliminacion de los resultados del accidente (tomar el control de
derrame de petréleo, los trabajos de restriccion de la expansion de la
mancha de petréleo, los trabajos para limpiar y restaurar el arca
afectada del océano y la costa), al mismo tiempo se hacen los
monitoréos ambientales constantes para determinar la naturaleza del
dafio (tierra y agua) desarrollados por diferentes centros de
investigacion (como la Division Académica de Ciencias Biologicas
de la UJAT; el Centro de Investigacion y de Estudios Avanzados del
Instituto Politécnico Nacional CINVESTAV-IPN; Instituto de
Ciencias del Mar y Limnologia, UNAM bajo la guia de RMSO y
otros) para determinar " si el derrame de petrdleo trajo cambios
significativos en el medio ambiente a corto plazo™ [2].

Veamos las acciones de la compafiia en el monitoreo del
estado de la contaminacion del ambiente maritimo en el siguiente
caso del derrame del petroleo en 2007 en la plataforma maritima
Kab-121 (16500 barriles de Crudo ligero 37.5° API) [3].

El informe sobre los resultados de la evaluacion del
impacto del derrame de petréleo en Kab-121 contenia siguentes
parametros:

1. fisico-quimicos del suelo marino.

2. los contaminantes en sedimentos y peces.

3. efectos toxicoldgicos sobre los peces.

4. histopatologia en el pescado:

5. deteccion y cuantificacion de las bacterias que degradan
hidrocarburos.

6. bentos (infauna) en los sedimentos marinos.

El infrome concluye que hay signos claros de presion sobre el
medio ambiente, aunque es imposible decir que esto se debe solo al
accidente en la Kab-121; la carga sobre el medio ambiente, lo mas
probable, es de caracter cronico; dos zonas tienen signos de un
impacto negativo mas fuerte: cerca del pozo y alrededor de la boca de
los rios, lo que sugiere que la causa de la contaminacion es
multifactorial [2; 4].

Conclusion

Sin capacidad de abandonar a los recursos petroleros se
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desarrollan varios métodos y tecnologias para proteger la
biosfera de contaminacion por hidrocarburos. Hoy en dia en
ciertos casos, algunos de estos métodos son relativamente
eficaces. Sin embargo, bajo las condiciones de los océanos, estos
métodos no siempre pueden ser utilizados.
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Resumen: El subsuelo del Golfo de México esta investigado en el articulo
presente como el objetivo de exploracion de las reservas de petroleo, en
concreto, se centra en la tectonica salina y la plasticidad de la sal. Se
discuten recomendaciones para la industria petrolera para afectar lo menos
posible a la ecologia marina.
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reserves is investigated, specifically focusing on salt tectonics and plasticity
of salt. Recommendations for the oil industry to affect as little as possible to

marine ecology are discussed.

Key words: Gulf of Mexico, ecology, oil, salt tectonics, plasticity of salt,
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Riesgo ecologico del desarrollo del subsuelo del Golfo de
Meéxico. Con el rapido avance del desarrollo del Golfo de México
profundo, el entendimiento de la estructura del subsuelo y de los
procesos que ocurren en ellos cada vez es mas completo y aterrador,
como en el campo de la ecologia. Se hace evidente que la explotacion
forzada del subsuelo del Golfo de México es peligrosa a un nivel
inimaginable antes. La cuenca del Golfo de México es muy rica en
petroleo. La puntuacion de los pozos perforados en el Golfo ya va en
cientos de miles, mientras el numero de las plataformas de
perforacion en aguas profundas en los miles. Tal impacto sobre el
subsuelo puede conducir a los desplazamientos de las formaciones
geologicas [1].

El proceso de desplazamiento de sal muy plastica hacia el agua
profunda provoca los deslizamientos de tierra bajo el agua y desplaza
secciones de suelo marino del Golfo de México. Esto y la presion
anormalmente alta en ciertos yacimientos de aguas profundas
provocan accidentes y desastres ambientales en estas aguas, como el
derrame de petroleo por el accidente de la plataforma petrolera
Deepwater Horizon (2010) dando lugar a situaciones de emergencia
ambiental en el Golfo, asi como muchos otros "mas pequefios”
accidentes:

o 16.11.2012 — de la empresa Black Elk Energy;
o 21.11.2012 — de la plataforma petrolera Echo Platform,
propiedad de la empresa Fieldwood Energy;
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. 4.07.2013 — en el proceso de liquidacion del pozo de fondo

antiguo Walter Well, perforado en los afios 70;

o 23.07.2013 — de la plataforma petrolera Hercules;

o El pozo Taylor (propiedad de Taylor Energy Company)
emite derrame del petroleo ya 9 afios seguidos;

o 1.04.2015 — de la plataforma petrolera Abkatin A-Permanente

(Pemex, México) en el yacimiento Sonda de Campeche.

Las nuevas tecnologias para la ecologia del Golfo de México.
El proposito de la actividad petrolera en el Golfo — es la explotacion
del subsuelo petrolifero sin “destruir todo a su paso”. Las nuevas
tecnologias usadas por la industria petrolera para este fin son
productos del proceso de rapido desarrollo de la explotacion de los
recursos minerales del Golfo. La direccion de desarrollo de la
tecnologia es de varios niveles: desde la mejora de la seguridad de las
tecnologias de perforacion y terminacion de pozos hasta las
tecnologias de respuesta a derrame y vigilancia del medio ambiente.

Un ejemplo es el robot marino Protei desarrollado para recoger
petroleo de la superficie del agua — esta disefiado para hacer frente a
las catastrofes tipo del 2010, es capaz de limpiar la superficie del mar
recogiendo el petroleo derramado con su larga “cola” [2].

En cuanto a la vigilancia ambiental en el Golfo de México — se
hace y en México y en EU. Asi, por ejemplo, en Estados Unidos en
los ultimos afios: una organizacion no lucrativa de conservacion de la
fauna marina Sea Shepherd junto con Ocean Alliance puso en
marcha en el 2014 la compaiiia Toxicidad del Golfo de México para
capturar los efectos del derrame de petrdleo de Deepwater Horizon
(hoy Sea Shepherd y Ocean Alliance — son unicas organizaciones en
el mundo que realizan los estudios toxicologicos a largo plazo para
evaluar el impacto del petroleo y dispersantes en los habitantes del
Golfo de México).

Conclusion. El desarrollo del Golfo de México levanta nuevas
preguntas. La explotacion del Golfo rico en petroleo y gas debe ser lo
mas seguro posible. El desarrollo de las nuevas tecnologias esta
enfocado en esto. No todos los problemas se han resuelto, pero
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muchos especialistas estan trabajando para encontrar las mejores
soluciones.
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Résumé. Cet article a pour but de mettre en exergue I’impact de
I’utitilsation des pesticides et de ’extraction des hydrocarbures aux
abords d’une région. Dans ce contexte, les villes de Jaqueville et de

Dabou constitueront les localités ot nous allons prélever des
échantillons, les analyser au laboratoires et interpréter les résultats
obtenus. Notre choix s’est porté sur ces deux villes compte tenu du fait
qu’en mai 2013, des mortalités brusques et massives de poissons sont
survenues dans la lagune Ebrié au niveau de ces 2 localités. Ces 20
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derniéres années ont vu une forte aggravation des relations entre la
nature et la société. D'une part, les besoins croissants de la population
entrainent la nécessité d'une augmentation des activités sur
l'environnement, d'autre part l'influence des activités humaines sur
'environnement entraine une forte détérioration de ce milieu. Pour les
résidents de la zone cotiére de la Cote-d'lvoire, les ressources
biologiques, plus précisément les fruits de mer, jouent un role
primordial dans le régime alimentaire de la population représentant plus
de 65% de la consommation locale.

Abstract. For residents of the Ivory Coast coastal zone, biological
resources, more precisely seafood, play a major role in the diet of the
population and they represent over 65% of local consumption. This
article aims to highlight the impact of the utilization of pesticides and
the extraction of hydrocarbons on the outskirts of the localities of
Jaqueville and Dabou in Ivory Cost. Our choice is based on the fact that
in may 2013 a sudden and massive death of fishes occurred in the Ebrié
lagoon nearby. Samples were taken, analyzed in the lab and the
obtained results were interpreted showing the increased human impact
on the environment. These last 20 years have seen a sharp worsening of
relations between nature and society.

Mots clés: environnement marin, pesticides, hydrocarbures
aromatiques polycycliques, chromatrographie liquide, chair de poisson,
sédiments, échantillons d’eau.

Key words: marine environment, pesticides, polycyclic aromatic
hydrocarbons, liquid chromatrographie, flesh of fish, sediments, water
samples.

Tout le monde connait 1'importance sociale et économique
de la péche dans le monde surtout en Afrique. La péche contribue
a la sécurité alimentaire, a la création de nouveaux emplois, et a
la croissance économique des pays. En Afrique de I'Ouest, la
consommation annuelle moyenne du poisson par habitant est
estimé a 9,2 kg [1, p.2]. Les importations des ressources
halieutiques constituent environ 50% de la consommation au
Togo, 73% en Cote-d'lIvoire et 61% au Burkina Faso [2, p.2]. Sur
le coté de l'offre, 1'épuisement des stocks en raison de la surpéche
et de la pollution de I'eau oblige la plupart des pays de la sous-
région a se tourner vers les importations pour recourir aux
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besoins locaux. A l'exception du Nigéria, il convient également
de noter que l'aquaculture, qui pourrait compenser le manque de
poissons dans les eaux intérieures et dans la mer reste encore a
I’état embryonnaire dans la plupart des pays de la sous- région.

Contexte et Méthodologie.

L’échantillonnage et les analyses des prélévements de la
période du 02 juin 2013 au 12 Aout 2015 sur les différents sites
sinistrés de Jacqueville et de Dabou ont pour objectif final de
suivre I’évolution des polluants identifiés lors de la premiére
phase du constat des nuisances et d’évaluer si possible la durée de
dégradation conforme a la Norme de Qualité Environnementale
(NQE). Par contre I’objectif principal de la premiére mission du
03 et du 04 juin 2013 qui était d’identifier les causes et les
sources éventuelles du sinistre sur les différents sites, notamment
les polluants impliqués tels que les HAPs et les pesticides, a
permis d’écarter les prélévements pour des analyses de nitrates et
de nitrites qui se sont révélés conformes a la NQE lors des
premicres séries d’analyses. Les méthodes d’analyse par
chromatographie liquide de haute performance et de
spectrophotométrie ont été¢ utilisées de nouveau pour détecter,
identifier et doser les contaminants dans les différentes matrices
suspectes. Nous nous sommes référés ensuite a la Norme de
Qualit¢ Environnementale (NQE) qui correspond a la
concentration maximale admissible a ne pas dépasser si I’on veut
sauvegarder la faune aquatique. La NQE est issue de la
DIRECTIVE 2008/105/CE du parlement Europeen du 16
décembre 2008. Nous sommes également référés au décret n° 2-
97-787 du 4 février 1998 relatif aux normes de qualité des eaux
en particulier des eaux tropicales destinées a la pisciculture et a
I’inventaire du degré de pollution des eaux du Maroc. Il est a
noter que la Cote d’Ivoire n’a pas encore validé et adopté de NQE
pour ces eaux.

RECHERCHE DE TRACES DE NUTRIMENTS
POUVANT PROVOQUER LE MANQUE D’OXYGENES

| Analytes | Conc.(mg/L) | NQE
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+0.01 mg/I
EAU BASSIN
COUVERT- Nitrate 25.2 £0.04 50
JACQUEVILLE
Nitrite 0.04 £0.002 1
EAU ENCLOS
GENITEUR-2— Nitrate 25.2 +£0.04 50
JACQUEVILLE
Nitrite 0.04 +0.002 1
EAU ETANG
ALEVINS- Nitrate 16.13 £0.035 50
JACQUEVILLE
Nitrite 0.06 +£0.001 1
EAU gbougbo- Nitrate 12.05+0.015 50
Dabou
Nitrite 0.09 £0.0011 1

Observations : Les traces de nitrate et de nitrite détectées ne
présentent pas de risque majeur par rapport au référentiel de la
Norme de Qualit¢ Environnementale (NQE) et des
recommandations de la qualité des eaux tropicales piscicoles.

LES HYDROCARBURES AROMATIQUES
POLYCYCLIQUES (HAP) : Intoxications chroniques et aigiies.
Ce sont des molécules ubiquitaires qui se rencontrent a 1’état
naturel dans les cours d’eau. Les activités anthropiques,
particuliecrement I’industrie du pétrole, les combustions
incomplétes et la fossilisation sont les principales sources de
production des HAP dans 1’écosystéme aquatique. Les risques les
plus importants liés aux HAP sont leurs effets mutagenes et
cancérogenes [3]. En effet, certains d’entre eux ont été classés
comme cancérogenes probables ou possibles chez I’humain par le
Centre International de Recherche sur le Cancer (CIRC). Trés
toxique pour les organismes aquatiques, ils peuvent entrainer des
effets néfastes a long terme pour l'environnement aquatique [4,
p.5]. Des traces de Benzo(a)pyréne qui est I’un des ¢éléments les
plus toxiques se trouvent dans tous les échantillons d’eau et ils
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dépassent largement la NQE. En outre, la présence d’autres
groupes de molécules pourrait potentialiser leurs effets toxiques.
Résultats des Hydrocarbures Aromatiques Polycycliques (HAP).

Tableau 1.Concentration moyenne des HAP dans 1’eau

Conc.moyenne HAP | Conc.moyenne
dans I’cau | HAP dans [1’eau
(Jaqueville) mg/I (Dabou) mg/I
Expédition 1 12.28 6.196
02-03 juin 2013
Expédition 3 0.0032 0.00473
18 juillet 2013
Expédition 4 0.00031 0.00070
05 aoftit 2013
Expédition 5 0.02886 0.00323
12 aolt 2015
Tableau 2. Concentration moyenne des HAP dans la chair des
poissons.
Conc.moyenne HAP | Conc. moyenne HAP
dans la chair des|dans la chair des
poissons  (Jaqueville) | poissons (Dabou) mg/I
mg/l
Expédition 2 3.9155 3.2085
02 juillet 2013
Expédition 3 1.960 4.798
18 juillet 2013
Expédition 4 0.04570 0.00917
05 aott 2013
Expédition 5 0.78986 0.29995
12 aolt 2015
Expédition 5
Concentration
dans les crabes
(femelle) 1,663044183
Expédition 5
Concentration
dans les crabes
(femelles) 0,503146694
346

346




Expédition 5
Concentration
dans les crevettes 0,524427431

Tableau3. Concentration moyenne des HAP dans les
sédiments.

Concentration Concentration moyenne
moyenne HAP dans | HAP dans les sédiments
les sédiments | (Dabou) mg/I
(Jaqueville) mg/I

Expédition 2 2.380 -

02 juillet 2013

Expédition 3 0.042502 0.042440

18 juillet 2013

Expédition 4 0.02261 0.04909

05 aotit 2013

Interprétation des résultats.

Des traces de HAP ont ¢été détectées dans tous les
échantillons. Cependant les traces du fluoranthéne, pyréne et du
benzo[a]pyrene, sont les plus répandues dans les eaux des deux
régions avec des taux de présence bien plus élévés que les autres
HAP. En revanche, pendant que diminue la proportion de la
présence des molécules de benzo[a]pyrene et de fluoranthéne
dans des échantillons d'eau qui ont été saisis sur 2 ans, la
proportion de présence des molécules de pyréne dans les
échantillons d’eau augmente.

En ce qui concerne le taux de présence des HAP dans le
corps du poisson, les molécules de fluoranthéne prédominent a
Jaqueville et celles de pyrene le font a Dabou. Lors de notre
premiére expédition (02-03 juin 2013), les valeurs des
concentrations des HAP dans presque tous les échantillons
dépassaient des milliers de fois les normes internationales
requises. En outre les concentrations des différentes molécules
HAPs détectées dans les matrices d’eaux, de sédiments et de
poisson lors des autres expéditions de 1’année 2013 ont diminué

347

347



progressivement par rapport aux premiers résultats analytiques
des 02 et 03 juin 2013.

Cependant lors de notre cinquieme expédition qui a eu lieu
en 2015 soit deux ans aprés nos quatres premieres expéditions,
nous avons constaté que la concentration des HAP qui avait
tendance a baisser lors des précédentes expéditions dans les
différentes matrices a tendance une fois de plus a augmenter.
Dans tout les cas, nous constatons que les valeurs des
concentrations des HAP dans I'eau, dans la chair des poissons et
dans les sédiments dépassent largement la NQE.

PESTICIDES (Herbicides, Insecticides et Rodonticides).
De nos jours, les pesticides sont particulierement utilisés dans le
domaine de I’agriculture. Parmi eux on distingue :

- Les herbicides qui sont utilisés pour lutter contre les
plantes parasites (ou « mauvaise herbes »), destinées a détruire ou
a limiter la croissance des végétaux.

- Les fongicides qui ont été congu exclusivement pour tuer
des champignons parasites des végétaux.

- Les insecticides qui ont pour fonction de tuer les insectes,
leurs larves et/ou leurs ceufs.

- Les autres pesticides qui luttent contre les limaces (les
molluscicides), les rongeurs (les rodenticides), etc. [5, p.8].

Bref, il existe des pesticides contre tout ce qui peut nuire a
I’agriculture intensive.

Tableau 8. Concentration des pesticides dans le milieu
marin.

Concentration Concentration
moyenne des | moyenne des
pesticides dans | pesticides  dans
I’eau  (Jaqueville) | ’eau (Dabou)
mg/l. mg/l.

Expédition 1 2.620 3.040

02-03 juin 2013

Expédition 2 1.068 0.183
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02 juillet 2013

Expédition 3 0.117 0.072
18 juillet 2013

Expédition 4 2.502 4.624
05 aout 2013

Tableau 9.Concentration des pesticides dans la chair des

poissons.

Concentration

moyenne des
pesticides dans la
chair des poissons

Concentration

moyenne des
pesticides dans la
chair des poissons

(Jaqueville) mg/kg. | (Dabou) mg/kg.
Expédition 1 3.530 2.160
02-03 juin
2013
Expédition 2 1.809 0.019
02 juillet 2013
Expédition 3 1.134 0.110
18 juillet 2013
Expédition 4 2.390 1.981
05 aout 2013
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Tableau 10.Concentration des pesticides dans les
sédiments.

Concentration moyenne des pesticides
dans les sédiments

Expédition 2 0.441

02 juillet 2013

Expédition 3 1.470

18 juillet 2013

Expédition 4 2.563

05 aout 2013

Interprétation des résultats.

Parmi les échantillons prélévés lors de nos différentes
expéditions, nous remarquons la présence de 3/4 de pesticides
non autorisés (NA), dont ['utilisation est strictement interdite en
Cote-d'Ivoire en raison de leur toxicité trés élevée. La présence de
pesticides comme la cyanazine pose une réelle menace pour la
survie des créatures qui vivent dans le milieu aquatique. Comme
dans les prélévements du mois de juin ce sont pratiquement les
mémes  herbicides (Triazines, Azotés) et insecticides
(organophosphorés (Clhorfenvinphos), carbamate (Aldicarb)) ou
encore un rodonticide (Crimidine) qui ont été également
identifiés dans la grande majorit¢ des échantillons d’eaux, de
poissons et de sédiments recueillis a Jaqueville et a Dabou. Dans
les eaux de surfaces la NQE oblige que la somme des pesticides
doit étre inférieure ou égale a 0,5 pg/l. 11 est a noter que les
concentrations enregistrées lors des autres expéditions restent
significativement basses par rapport a celles des prélevements du
02 et 03 juin (Cf. figure 4 &5). Le pourcentage de la présence des
molécules d'urée (fenuron métoxuron, monyuron), triazine
(Cyanazine, simazine, en particulier l'atrazine) et les carbamates
(aldicarbe) dont ['utilisation est désormais interdite dans
I'agriculture en raison de la toxicité trés élévée, est beaucoup plus
¢lévé que la concentration des autres pesticides présents dans des
¢échantillons d'eau et dans la chair des poissons.
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Conclusion. Suite aux résultats de ces séries d’analyses,
nous constatons toujours que les concentrations des polluants
dans les échantillons d’eaux, de sédiments et de poissons ne sont
pas conformes a celles des NQE recommandées. Cependant il est
important de noter qu’il y a une baisse significative des
concentrations des polluants dans toutes les matrices due au
processus de biodégradation et de dilution au cours de I’année
2013.

En aout 2015, nous avons effectu¢é une cinquiéme
expédition pour observer la tendance de la concentration des
HAP dans les différentes matrices. Malheureusement, on a noté
une légere hausse des concentrations des HAP par rapport aux
années précédentes. D'une part, l'utilisation des pesticides dans
'agriculture est trés utile pour les humains, car ils protégent les
plantes contre les agents nuisibles et peuvent augmenter la qualité
et la quantité de la production dans les plantations. Mais d'autre
part, dans presque tous les échantillons prélevés les valeurs des
pesticides identifiés dépassent largement les limites autorisées.
Les mémes risques évoqués lors du constat du sinistre demeurent
toujours, notamment les intoxications aigu€s ou chroniques de la
population et les menaces sur la sauvegarde de la vie aquatique. Il
est donc a conseiller a 1’autorité compétente de maintenir les
mesures conservatoires déja prises et de poursuivre les
prélevements et I’échantillonnage afin de pouvoir identifier la
période propice de conformit¢ des valeurs des matrices
bioindicatrices avec celles de la NQE (référentiel). Enfin il est
primordial d’approfondir et d’étendre la zone d’enquéte pour
identifier les sources ou les origines éventuelles de cette pollution
pour prévenir d’autres sinistres.
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Abstract: Certain abiotic factors create favorable areas for the growth

of indicator plants. Therefore, by counting the abundance of such plants

it is possible to estimate the ecological factors that are characteristic for
the given area.
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Any area - such as a swamp, forest or meadow — can be
defined by its physical and chemical processes. These create
factors, for example, soil density, air moisture, lighting and so
forth. Such factors are called abiotic, as they are caused by non-
living things. The different combinations of these factors create
different favorable conditions for the growth of plants.

Some species of plants can serve as indicators. The
abundance or lack of a certain plant species can help determine
abiotic factors in a certain area. By analyzing the plant life we
can evaluate several ecological factors, such as soil acidity, air
pollution or sun lighting of an area.

This biotic-abiotic relationship forms the basis of
Ellenberg’s ecological scale. According to this scale, each plant
species is given an indicator value, based on its preference of
certain ecological factors. For example, a value of 1 indicates that
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the species prefers arid locations, whereas a value of 12 would
indicate that the plant is continuously or periodically submerged.

Knowing the projective cover of each plant species in the
area, it is possible to determine the approximate parameters of
lighting, soil moisture, soil acidity and mineral nitrogen content
of the soil. [1, p. 27]

This is accomplished in several steps. First, a list of all
plant species for the area is made. Second, each species is given a
value correlating to the abundance and four values, in accordance
with the ecological scale, for each of the four factors. Next, each
of these factor values is multiplied separately by the abundance
value. The sum of all the products of all the species (each factor
separately) is then divided by the sum of all abundance values. In
the end, the number values stand as indicators for each ecological
factor that will characterize the area.

For example, we have a comparison of two areas of two
different upland meadows. The first meadow is located in the
Staritskiy Region, Tver Oblast. The second meadow is located in
Podolsk Region, Moscow Oblast.

Table 1. Ecological factors for two regions: A.1- Staritskiy
Region; A.2 — Podolsk Region.

N - Mineral
L'g(:]_t)mg Moisture (F) A(Z'Rd)'ty nitrogen
content (N)
Al 7 5 3 2
A2 6 5 3 5

The ecological factors for both territories are as follows:
light (L) — 6-7 — full sun lighting, less than 30% of the area is
shadowed; soil moisture (F) — 5 — soils are quite moisturized, so-
called “fresh” or cool to the touch; acidity (R) — 3 — soils have
high acidity levels; soil richness in mineral nitrate — 2 and 5 (soils
in Area 2 are more rich in mineral nitrate than soils in Area 1).
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Soil that is rich in mineral nitrate in preferred by Fabaceae,
more commonly known as the bean family. During the field work
in the example above, plants were additionally cut, dried and
sorted in both areas. This was done to double-check the results
achieved using the scale. The plants of each area were sorted into
four groups, including Fabaceae. In comparison, the amount of
Fabaceae plants in Area 2 was at least twice the amount in Area
one. Area 2 had an abundance of another plant known to prefer
nitrogen-rich soils — the nettle, or Urtica dioica.

The Ellenberg Scale can be used to determine other factors,
such as temperature, continentality, pH and salinity. [2, p.18] The
scale can be used not only in meadows but, for example, in
forests and valleys. It should also be noted, that the larger the area
taken for the plant abundance count, the more accurate the result.
The scale is designed for European plants.

This method has some advantages — it is quite accurate and
relatively simple in its usage. Once again, it may be used in
different areas, not only upland meadows. All that is needed is to
determine the abundance of each plant species — there is no need
to collect, dry or weigh the plants to determine the ecological
factors.

In result, we can see that in some instances, in order to
identify the abiotic factors of an area it can be enough to estimate
the abundance of a few well-known indicator plants.
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Abstract: We investigated the climatic response of the tree radial
growth in 1996-2009 when winters were warmer and the total
precipitation was above normal because of dominance of the western
atmospheric circulation form. The main factors that influenced the
radial growth for oak and pine in Meschera lowland have been
determined. The different responses of radial growth to climatic
variability might be mainly due to the local environmental conditions.
In the future, similar studies should be conducted to understand the
dynamics of climate and forest biological productivity at the local and
regional levels.

Key words: Pinus sylvestris; Quercus robur; dendroclimatic analysis;
tree radial growth; era of global warming; atmospheric circulation.

Introduction. Dendrochronology was born in the early 20th
century when it was discovered that tree-ring width was
dependent on climatic and environmental parameters [1]. During
the past decades, dendrochronology has developed into a highly
diversified field of research [2]. One of the perspective directions
is studying the factors controlling tree growth especially in
today's climate change [3, 4, 5]. Along with an ever-increasing
impact of human activities on the climate [6] one of the causes of
warming in recent decades is the atmospheric circulation
changing [7].
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In this paper we present the results of the study of the tree
growth response to climate change in 1996-2009. According to
Vangengeim-Girs classification [8], period 1996-2009 is the
epoch of dominance of the western atmospheric circulation form.
This period is often referred to as the era of global warming [6].
An analysis of instrumental temperature records in the center of
Eastern Europe (including the Russian Plain) for this period has
shown that winters have become warmer and summers - cooler.
Besides, the total precipitation has become above normal [1, 6].

Methods

The study was conducted in Meschera lowland situated in
the center of the Russian Plain (Ryazan Region). This area is
covered by mixed coniferous and deciduous forests. The
conditions for tree growth within the study sites depend on the
soil moisture differences which depend on local and regional
topographical conditions.

The sampling sites were from a range of locations chosen to
cover micro-environmental conditions which have contrasting
levels of soil moisture. In this study a total of 2 species have been
studied such as Scotch pine (Pinus sylvestris) and pedunculate
oak (Quercus robur). The first sampling site of pine was situated
in the conditions of the third terrace above the Oka River
floodplain. This location has the maximum heights within the
study sites (118-125 m). A limiting factor for the pine growth, as
a rule, is lack of soil moisture. In addition to this, pine and oak
cores were taken in the conditions of a flat sandy plain which
corresponds to the second terrace above the Oka river floodplain
(110-118 wm). The limiting factors for the tree growth (lack of soil
moisture or overwetting) change due to the variation of
atmospheric circulation and total precipitation. Additionally oak
cores were taken in conditions of waterlogged depressions where
the main limiting factor, as a rule, is overwetting. The annual
ring-widths were measured to the nearest 0,001 mm using a
CooRecorder u CDendro measuring system. Then the age-related
growth effects were removed and the ring-width chronologies
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were standardized. As a result tree-ring indices were found. The
tree-ring indices were correlated with the precipitation,
temperature and river discharge data from the nearby
meteorological stations. To provide some insight into the
relationship between tree growth and climate the regression
analysis functions were calculated using the software package
«STATISTICA». Because climatic conditions in the previous
growing season often influence the radial growth in the following
year [9], the temperature and precipitation of previous year also
were used to analyze the relationships between annual radial
growth and climate variables.

Results. Tree-ring indices compared with indices during the
whole period of the tree growth are given in Fig. 1. A wide range
of growth rates is observed between different sites of the same
species. The tree-growth and climate relationship for all the sites
is summarized in Table 1.

Study sites and tree species

1.1

Average tree-ring index for 1996-2009 /
average tree-ring index during the all tree growth
period

Fig. 1. The relationship between the average tree-ring index for
1996-2009 and the average tree-ring index during the whole
period of the tree growth.

Note. Study sites and tree species: 1 - Quercus robur: the
flat sandy plain; 2 - Quercus robur: the waterlogged depression; 3
- Pinus sylvestris: the 3rd terrace above the floodplain; 4 - Pinus
sylvestris: the flat sandy plain.
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Table 1. The main factors that influenced the radial growth of oak
and pine in Meschera lowland for 1996-2009 (the epoch of
dominance of the western atmospheric circulation form)

., | Location Tree growth factors and values
° S of Beta-coefficients
E 2 (regression analyses results)
Flat sandy |tMay (0,53); rNov (0,49); rMay
plain (0,41); tDec (0,27); rApr-July (0,19);
tYr_; (0,08); tdune (0,08); tMar (0,04).
rCS.; (-0,43) tApr-July.; (-0,14).
Waterlogge | rJan (0,37); tAug (0,32); rMay (0,12).
= d
é depression | rMar (-0,61); rCS; (-0,44); tMar (-
9 0,43); rSept (-0,28); t3YTr
< (-0,21); rCS-h (-0,09); rAugty.
o (-0,03); tYr (-0,02).
The third | rMar (1,48); rCS-h (0,75); tAuQ:y.
terrace (0,48); rApr (0,42); rSept (0,37); tDec
above the | (0,12); tMay (0,12).
floodplain | tAug (-1,35); rDec (-0,29); rYr
(-0,20); rApr-July., (-0,07); tMar (-
0,01).
Flat sandy | tApr-July, (1,1); tYr (0,97); rAug
= plain (0,68); r3Yr (0,56); rAug:y. (0,16);
] tMay (0,38); tJune (0,12); rJuly (0,08);
> rCS-h_; (0,04).
g rCS.; (-0,88); tOct (-0,23); tlan (-
= 0,03).

Note: +b — factors which have positive effect on the tree
growth; -b — factors which have negative effect on the tree
growth (the value of the Beta-coefficients is indicated in
parentheses); tAug, tSept, tOct, tNov, tDec, tJan, tFeb, TMar,
TApr, tMay, tlune, tuly, tAugiy. — the average temperature
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respectively in August, September, October, November,
December (of the previous year), January, February, March,
April, May, June, July, August (in this year); rAug, rSept, rOct,
rNov, rDec (of the previous year), rlan, rFeb, rMar, rApr, rMay,
rJune, rduly, rAug:y. (this year) — monthly total precipitation;
rApr-July.;, tApr-July; — the total precipitation and temperature
of April-July in the previous year; rCS.;, tCS; — the total
precipitation and temperature of the cold season in the previous
year; rYr, rYr., r3Yr — the total precipitation for the year, for the
previous year and over 3 years; tYr, tYry, t3Yr — the average
temperature for the year, for the previous year and over 3 years;
rCS — h, rCS — h.; — the difference between the cold season
precipitation and runoff layer of the Oka River this year, in the
previous year (indicates the behavior of winter precipitation
moisture).

Discussion

The sensitivity of tree growth to climate change varies with
local and regional topographical conditions.

As it is shown in Fig. 1, the oak growing on the flat sandy
plain has increased its radial growth in 1996-2009. That is an
indicator of the favourable conditions for oak growth. The overall
increased soil moisture in the epoch of the western circulation
form dominance had positive effect. As it is followed from the
Table 1, there are a lot of factors which have positive effect on
the tree growth while there are practically no negative factors
during this circulation period. Regression analyses showed there
is a positive relationship of tree-ring index series with December
and March temperatures and November precipitation. Increased
December and March temperatures in 1996-2009 are one of the
main reasons of increased soil moisture of the Meschera
ecosystem. At the same time there is a strong negative response
to the cold season precipitation of the previous year. Probably, a
succession of with warm and wet winters in the conditions of the
low-contrast Meschera area where the groundwater level is close
to the ground surface can cause waterlogging.

360

360



There is also a positive association of oak growth with May
and June temperatures. As we have found earlier [10] May
temperature positively correlated with oak tree-ring width during
the whole period of tree growth. The reason of it is high
probability of May frosts and oak sensitivity to them. May frosts
can cause the death of a large part of the oak leaves.
Consequently the oak tree will be forced to use all its resources to
create a new assimilative organ and will reduce its radial growth.

Unlike May temperature the positive relationship of tree-
ring index with June temperature has been found only for 1996-
2009. That is the indicator of the likely unfavorable increased soil
moisture in June. For the previous arid circulation period (eastern
circulation form E 1972-1995) there was an inverse relationship
of radial growth with June temperature.

As it is followed from Figure 1, the oak growing on the
waterlogged depression had an inverse response to the increased
total precipitation and soil moisture in 1996-2009. Negative
relationship between tree growth and cold season conditions,
especially increased March temperature and precipitation, have
been found (Table 1). March conditions when the snow melts are
crucial because they determine the behavior of winter
precipitation moisture. In addition to this there was a negative
response to September precipitation and as in the flat sandy plain
conditions the cold season precipitation of the previous year. The
negative correlation of the oak growth with August precipitation
indicates that overwetting may be a limiting factor for the growth
even at the end of the vegetation period.

As it is shown in Figure 1, for 1996-2009 tree-ring width of
the pine growing on the third terrace above the floodplain is close
to the growth index during the whole period of tree growth.
Autumn, winter and spring conditions such as September and
March precipitation and a warm winter had positive correlation
with pine growth (Table 1). However autumn and winter moisture
supply for the pine growing on the dry sandy terrace above the
floodplain only lasted until mid-May. The moisture growth
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during the summer months in the epoch of western circulation
hasn't been enough, so the radial growth was close to the average.

The pine from the flat sandy plain as well as the oak
growing in similar conditions has significantly increased radial
growth in 1996-2009 (Fig. 1). As it is followed from Table 1,
limiting factor for the growth may be overwetting at the
beginning of the vegetation period (because of autumn, winter
and spring precipitation and temperatures) and a lack of soil
moisture at the end of the vegetation period.

Thus, the different responses of radial growth to climatic
variability might be mainly due to the local environmental
conditions. Similarity, a response to climate change of different
tree species growing in one study site has been found (for
example Pinus sylvestris and Quercus robur in conditions of a
flat sandy plain). Consequentl, local environmental conditions
may be a more important factor of tree growth than physiological
characteristics of tree species. In the future, similar studies should
be conducted to understand the dynamics of climate and forest
biological productivity at the local and regional levels.
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Abstract: The article reviewed as an indicator of soil contamination
with heavy metals phosphatase and urease activity. The problem of soil
pollution by heavy metals is relevant nowadays. Heavy metals pollute
the environment and enter the soil where they accumulate in significant
numbers and they almost do not lost over time.
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Heavy metals are one of the most dangerous pollutants of
the environment for which, in principle, there are no mechanisms
of self-purification. They just move from one natural reservoir to
another, interacting with the different categories of living
organisms and leaving the negative consequences of this
interaction everywhere. These elements are more dangerous for
person who is on the top of the food chain. People can obtain
products with concentrations of toxicants in 100-10,000 times
higher than in the soil [1]. This particularly affected the
cardiovascular and nervous system, Kkidneys, gastrointestinal
tract, hematopoietic system and bony tissue [1].

A significant proportion of the heavy metals polluting the
natural environment get into soil, which is a powerful
accumulator and do not decompose over time. Therefore, the
problem of soil pollution by heavy metals becomes more urgent
every year.

Accumulate in the soil in large quantities, heavy metals can
change the properties of soil [2], and it may also affect the
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microbiological and biochemical indices [1]. The nature of the
interaction between heavy metals and soil microorganisms is
ambiguous: depending on the concentration the heavy metals may
act either as bioactivators or as toxic to living organisms
elements. Small quantities of elements such as Zn, Si, Mo, To
stimulate the growth and development of microorganisms,
involve in their metabolism [3]. About 20 microelements are part
of enzymes, vitamins, hormones. High concentrations of heavy
metals disrupt the vital functions of soil microorganisms and,
consequently, their ongoing biochemical processes. So, it has
described a large number of researches to reduce fermentative,
nitrogen-fixing, nitrifying and cellulose-digesting activity of soils

[1].

Despite the fact that to date it has conducted a significant
number of experiments indicating contamination of soils with
heavy metals by determining the activity of soil enzymes, the
question of identifying universal and representative enzymatic
indicators of soil contamination with heavy metals still remains
unanswered. In this regard, it is useful to study as an indicator of
soil contamination with heavy metals phosphatase and urease
activity.

Work to determine the enzymatic activity of soils was
performed at the laboratory of Geochemistry and soil Mineralogy
Institute of physicochemical and biological problems in soil
science RAS. The study examined selected soil monitoring sites
plot "Yamskaya steppe" nature reserve "Belogorye", at the
Northern boundary of which is the tailing of one of the largest
Russian iron ore manufacturers — Lebedinsky mining and
processing plant.

To determine phosphatase activity used the method of A. S.
Galstyan and E. H. Harutyunyan, based on the quantitative
accounting of inorganic phosphorus or the alcohol portion of
hydrolyzed substrate. The phosphatase activity was expressed as
mg P205 per 100 g of soil for 1 hour [4]. Urease activity of soil
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was determined by taking into account the amount of ammonia
formed during the hydrolysis of urea [5, 6].

The obtained results allow identifying the following
patterns. First, the phosphatase activity of the soil decreases by
increasing the concentration of heavy metals. Secondly, the
nature of the effect of heavy metals on enzymatic activity of soil
depends on the kind of metal. So, for example, zinc and lithium
did not lower phosphatase activity of the soil because they
include in the composition of biologically active substances.
Thirdly, there is no significant effect of heavy metals on urease
activity: mixed inaccurate results for different heavy metals, and
for one heavy metal, but in different soil horizons. However, keep
in mind that it is the exception rather than the rule because the
high sensitivity of this indicator to the pollution of soils with
heavy metals confirm by the most of the researches [1].
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Abstract: Seashores are of great scientific and recreational value.
Human activities make a severe impact on coastal systems. In addition
to the human impact on the coastal zone there are many different
natural processes that shape the sea shore. In this context, it is
interesting to follow the dynamics, stability and attractiveness of the
beaches in one of the Black Sea coastal areas of Russia.

Key words: seacoasts, dynamics of the coastal zone, the array Tuaphat,
stability of the coast, shore attractiveness.

The research took place in Gelendzhik district of Krasnodar
Territory. We studied the Black Sea coast between Blue Bay and
the village of Kabardinka, at the bottom of the coastal slopes of
the southerly aspect of the array Tuaphat. The array is composed
mostly of sandstone, limestone, marl and mudstone Cretaceous
sediments. There are quaternary marine terraces along the coast.
The coastal zone is a typical erosion shoulder to 100 meters in
height, falling only in the mouths of creeks. For the detailed study
of this coastal area 75 investigation points from Blue Bay to the
village of Kabardinka were chosen.
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Figure 1 The space image of the area: the village of Kabardinka-
Blue Bay

The aim of the work is the study of the Tuaphat array
coastal zone dynamics, assessment of its sustainability and
attractiveness.

The main research methods: literature analysis; field
landscape profiling; interpretation of space images; geotagging
and photography; data processing in the programs AutoCAD
2016 and ArcGIS.

When studying this section of the coastal zone, some
certain regularity is observed: the number of beaches and their
width increase as we move away from Blue Bay to the village of
Kabardinka. The number of landslides increases as well. It should
be noted that the height of the shore step decreases. On all the
beaches except boulder-pebble ones there is a tendency for the
size of pebbles to increase with the distance from the sea. The
organic waste is present on almost every beach, but in different
amounts. Inorganic waste is concentrated mainly at points 9, 15,
24, 26, 74, and two inorganic waste dumps are located at point
55.

The largest landslides are situated closer to Blue Bay. As
you approach the village of Kabardinka the number of landslides
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increases, but their size decreases. The widest beach is at point
55, its width is 25 meters. The beach located at point 59 is wide
too, its width is 21 meters. The narrowest beach is at point 46, it
IS 3.94 meters wide. Besides, narrow beaches are located at the
base of Blue Bay, at points 1 and 3, they are 4.65 meters in width.
The beaches at points 3, 26, 74 have the greatest number of
terraces: 4 terraces are noticed in each of these areas. At points 1,
32, 36, 41, 47, 53, 54 and 64 terraces are not available. It should
be noted that the number of shallow beaches without terraces
significantly increases as one moves away from Blue Bay to the
village of Kabardinka. Due to the active dynamics of the
coastline, the structure of the beaches constantly varies.

It should be noted that the studied area is characterized by
the frequent occurrence of fires. Within the period of the study,
four areas affected by fires were noticed. Activity of fires on the
beaches themselves is not visible, but fires have an impact on the
stability and attractiveness of the coast.

The stability of the coast [1, p. 97] was evaluated according
to a number of criteria on a 5-point scale. Then the division of
natural complexes of the coast into 4 categories was made: 1 —
stable beaches, 2 — relatively stable beaches, 3 — slightly stable
beaches, 4 — unstable beaches.
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Figure The map of landscape stability: coasf section from
point 46 to point 18.

According to the data the map of landscape stability of the Tuaphat
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array was made. On analyzing the map one can conclude that the
studied area is dominated by slightly stable and relatively stable
beaches (Figure 2). There are 5 stable beaches; they are distributed
evenly along the shore. After analyzing the location of the stable
beaches, one can notice that such sites are located mainly in the
crevices and places of decreasing height of the slope array Tuaphat.
The total amount of unstable beaches is 7, they mainly focus at points
47-51, which are located near the village of Kabardinka. They are
located mainly in the areas of increasing height of the slope array
Tuaphat.

In this study attractiveness refers to the attractiveness in terms of
recreation [2].

A number of criteria for evaluating each point were found out
and eventually all the beaches were divided into 4 categories: 1 —
attractive beaches; 2 — relatively attractive beaches; 3 — slightly
attractive beaches, 4 — unattractive beaches.
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Figure 3 The map of landscape attractiveness: coast section from
point 46 to point 18.

According to the data the map of landscape attractiveness of the
Tuaphat array coast was also made. After analyzing the map one can
conclude that the number of unattractive beaches is 11, and in general
they are concentrated at points 38-39 and 48-51 (Figure 3). Basically
they are either heavily contaminated shore areas or boulder-pebble
ones. The number of attractive beaches is only 4. They are evenly
distributed along the shore. Such coastal areas are mainly located either
at the low slope of the Tuaphat array, or in cracks. There are an equal
number of slightly attractive and relatively attractive beaches; these
beaches are also almost evenly distributed along the shore.
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The conclusions are the following.

The dynamics of the coastal zone is influenced by endogenous,
exogenous and anthropogenic processes.

The coastal zone of the Tuaphat array is characterized by a large
number of landslides and abrasion ledges.

The result of this work is the Tuaphat array geodynamic map,
which shows all the peculiarities of the studied area.

While assessing the stability and attractiveness of the Tuaphat
array the beaches were divided into 4 categories.

The result of the work is the map of landscape stability and
attractiveness of the Tuaphat array coast.
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Abstract: Using wood waste as source energy, representing a new way
to solve pollutions problems by the traditional fuels.
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The accumulation of waste, especially in big cities, is
increasing day by day rapidly. This natural cycle of metabolism
won't be able to cope with the ever-increasing volume of waste
that has created the basis for a serious ecological crisis.

Today the developed of technology is increasingly as the
production of heat and electricity using a fuel refined wood pulp,
making a mark in the thermal efficiency, economic and
environmental characteristics of this fuel components with
natural gas and replacing fossil fuels - coal, and petroleum
products. In the other hand, wood pulp is renewable, and of
course environmentally friendly fuel. That's the reason to study
energy technologies from wood waste by gasification and
hydrolysis and their ecological and hygienic properties. Is
necessary to identify the problems and advantages of using wood
as a source of energy, getting the indicators of moisture, ash,
sulfur, carbon, nitrogen and trace impurities in wood energy
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resources, evaluating the impact of wood energy on the
environment.

Gasification technology is taking step by step the direction
of wood waste from one site production to another, to produce the
final product. [1]

There is a harvesting area into the transported to the lower
landing, where it is sorted, then the wood is transferred to the
enterprise for the production of sawn timber, and the waste
received at the site of preparation of biomass, which is crushed
into chips, sorted and stored. Part of the sorted pulp is fed to the
refining section; the remainder is transferred to the local power
units and used as fuel.

Production of wood energy is optimal, and has the
following qualities: renewability, concentration of energy,
transportability, recyclable waste incineration and storage.[2]

The best result in the use of waste makes a country with a
highly developed sawmill and wood-processing industry, means
the main supplier of waste, such as the US, Canada, Japan and the
countries of Northern and Central Europe.

In the limited forest resources among the Sweden waste is
dominated by wood chips - about 60%, which constitute the raw
material basis for the production of fiberboard and particleboard.
In Finland, more than 85% of the waste is consumed in the pulp
and paper industry. In the United States in early 2013 produce
about 1.1 million tons of pellets per year.[3]

The introduction of the enterprises of a timber industry
complex of facilities for the production of fuel energy from waste
using gasification technology will solve the problem of using
non-market wood and wood waste, reduce the amount of wood
waste accumulating in dumps timber processing by companies
that cause environmental harm nearby water bodies, to ensure the
wood-processing  enterprises, forest villages, and urban
population cheap items of electrical and thermal energy, in
general, improve the ecological environment.
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Abstract: The conditions of life of chemolithotrophic
microorganisms associations, isolated from samples of oxidized ore
of coal deposits "Cheremhovsky" (Irkutsk region, Cheremhovo) are

identified. The iron-oxidizing ability, isolated associations to the
process of biological oxidation of ferrous iron is studied.
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Currently, one of the urgent problems of our time is the
depletion of natural mineral resources. One of the approaches to
solving this problem is the use bioleaching based on application
of different types of microorganisms, which when exposed to
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gradually create conditions for better interaction of chemicals
with the mineral surface and transfer of heavy metals from
insoluble in soluble state [1; 2, p. 26]. Thanks to the technology
of bacterial leaching it is possible extraction from ores, mining
waste and metallurgical production of valuable components
(different metals) [3, p. 10; 4, p.31].

Today there are about 30 bacterial cultures to be able to
participate in the bioleaching of mineral products [5, p.32]. The
most studied microorganisms and actively applied in practice
bacterial leaching of metals are representatives of the genus
Acidithiobacillus, capable of oxidizing heavy metals from
sulphide ores [6, p. 13].

When investigating ore deposits by different investigators
have shown that the number of bacteria cells in the oxidation
zone reaches 1 million to 1 billion per 1g ore [7, p. 67; 8, p. 162].

The aim of this study was isolation of autochthonous
acidophilic chemolithotrophic microorganisms associations for
further possible application of these associations in the
technology of bacterial leaching technology of sulfide ores from
waste.

Sources for the isolation of microorganisms were coal
dumps in the area is actively developing coal deposits
"Cheremhovsky" (Irkutsk region, Cheremhovo).

In the process of accumulation of microbial cultures, within
a month of cultivation of the investigated samples of coal ore
mine "Cheremhovsky " highlighted various representatives of
microbial associations (picturel.)
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Picturel. Enrichment culture aC|doph|Ius chemollthotrophlc
microorganisms isolated from coal ore mine "Cheremhovsky"

The study microbial associations is presented species A.
ferroxidans (motile, gram-negative, single and in chains
asporogenous rods, aerobic, moderate thermophiles (upper
temperature limit of 40°C ), pH tolerance range of 2.0 to 4.0 ) and
A. thiooxidans (mobile, gram-negative, small nonsporogenous
sticks, aerobic, mesophiles (optimum temperature of 30 - 37°C) ,
the optimum development pH 2,0-4,0.

During the growth of the bacteria there is a gradual change
of color of the nutrient medium: liquid nutrient media without the
addition of microbial associations is transparent, the medium
inoculated with bacteria acquires amber color due to the
formation of ferric ion (picture 2).

Picture 2. Change the color of the culture medium
Silverman-Lundgrena (9K): 1 — non-inoculated with bacteria the
culture medium; 2,3 — the growth of chemolithotrophic microbial
associations.
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Studying the dynamics of substrate oxidation revealed that
increasing the concentration of iron in solution starting from the 4
th to 15 th day of cultivation, and increases from an initial
concentration of 1 g/l at 15 day in medium Silverman 7 times,
and in medium Waksman 5 times ot day 8 day of cultivation.

The results of these studies have shown that the highest
oxidized ability found in medium Silverman-Lundgrena, but the
allocation of iron affects more time than medium Waksman.

Therefore, we assume that data obtained to determine the
living condition of the chemolithotrophic microbial associations
and intensity of the oxidation of iron can be used to design
systems to extract iron from sulfide ores and waste ore
concentrates.
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Abstract: The environmental impact of shale gas in the United States is
considered. The tremendous harm to environment of hydraulic
fracturing is analyzed.
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Shale gas is a natural gas which is found locked within
shale formations. Initially shale gas has become an increasingly
important source of natural gas in the United States. Thus,
interest has spread to potential gas shales in the rest of the world.
The production of shale gas in commercial quantities requires
hydraulic fracturing also known as “stimulation” or “fracking”.
Resources of natural gas that require greater than industry-
standard levels of technology or investment to harvest are known
as «unconventional gas» resources, for example, a shale gas.
After a huge success that the United States companies managed
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to achieve in the field, unconventional gas has become a subject
of primary interest for both energy importing and exporting
companies. Though these resources of natural gas were
historically overlooked in search of more economical,
conventional reserves, their growing use has led to increased
investment in unconventional gas exploration.

Nowadays, many countries are making efforts to
develop unconventional resources of natural gas, including shale
gas. This fact holds true due to the falling domestic production of
gas from traditional fields in the gas producing countries,
increasing dependence on gas imports and growth in the demand
for gas. [1]

Shale gas is a natural gas produced from shale formations
that typically function as both the reservoir for the natural gas. In
terms of its chemical makeup, shale gas isa dry gas primarily
composed of methane (90% or more methane), but some
formations do produce wet gas. For example, The Antrim and
New Albany formations have typically produced water and gas.
Depending on the deposit characteristics the gas contains various
additional shares, such as CO2, hydrogen sulphide and
radioactive radon.

Gas shales are organic-rich shale formations that were
previously regarded only as source rocks and seals for gas
accumulating in the stratigraphically-associated sandstone and
carbonate reservoirs of traditional onshore gas development.
Shale is a sedimentary rock that is predominantly comprised of
consolidated clay-sized particles. Shales are deposited as mud in
low-energy depositional environments such as tidal flats and deep
water basins where the fine-grained clay particles fall out of
suspension in these quiet waters. During the deposition of these
very fine-grained sediments, there can also be deposition of
organic matter in the form of algae-, plant-, and animal-derived
organic debris. The naturally tabular clay grains tend to lie flat as
the sediments accumulate and subsequently become compacted
as a result of additional sediment deposition. This results in mud
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with thin laminar bedding that lithifies (solidifies) into thinly
layered shale rock. The very fine sheet-like clay mineral grains
and laminated layers of sediment result in a rock that has limited
horizontal permeability and extremely limited vertical
permeability. Typical unfractured shales have
matrix permeabilitieson the order of 0.01 to 0.00001 millidarcies.
This low permeability means that gas trapped in shale cannot
move easily within the rock except over geologic expanses of
time (millions of years). [2]

All deposits of unconventional natural gas resources have a
common characteristic. The gas quantity per rock volume is small
compared to normal fields, and they are dispersed over a large
area consequently the permeability is very few. Special
techniques are requisite to extract such gas. Also due to the small
hydrocarbon content in the source rocks, the amount extracted per
well is much smaller than of normal fields, making their
economic production much less effective. These methods need
modern technologies, lots of water, proppants and chemicals,
which negative environmental impact.

Usually, shales have low penetrability. Therefore most
shales are not effective as commercial natural gas resources. To
increase gas production to a commercial scale it would require
vast artificial cracks around wells to provide permeability. For
this reason the contact between the well bores and the pores is
necessary artificially improved. For this purpose used hydraulic
fracturing or «fracking». [3, p. 17]

Hydraulic fracturing works in the following way. The
derrick bores vertically into the gas-bearing layer. Considering
the thickness of layer merely vertical wells are bored or they are
transformed into horizontal wells. Horizontal drilling is
frequently employed with shale gas wells, with lateral lengths
up to 10,000 feet (3,000 m) within the shale, to create a
maximum drill-hole surface area in contact with the shale. [2]
Within the layer source rocks explosive materials are used to
create small cracks by perforating the casing. These cracks are
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then artificially expanded through being filled with water under
heavy pressure.

The quantity of artificial cracks, their size and their locating
within  the layer (horizontal or vertical) depend on
the formation itself. Each formation has its own details. These
details have an impact on numerous things, such as consumption
of the water, the size of the artificial fractures and interval
between the wells (vertical wells are more tightly drilled than
horizontal wells). The water is under pressure opens up the
fractures and infiltrates to as many pores as possible. When the
pressure is lessened, the gas and waste water mixed with heavy or
radioactive metals from the rock formation come up to the
surface. Proppants are sand grains which are miscible with water.
They act as spline to keep the fractures open and to facilitate
extraction of gas. In addition, chemicals are used with this mix in
order to obtain a homogeneous distribution of the proppant by
forming a gel. This reduces friction. The gel structure breaks at
the end of the hydraulic fracturing to allow for the backflow of
the fluid. [3]

Advanced technology used in fracturing process causes
tremendous harm to the environment. [4] The probable impacts
on the environment due to the usage of these technologies
are described below, as an example we take the experiences in
United States.

1. Impacts on landscape. The development shale gas needs well
pads for the storage of the trucks with compressors, of technical
facilities, chemical substances, proppant, water and containers for
waste water. For example, well pads in Pennsylvania have a
characteristic size about 4-5 acres (16,200-20,250 m?). In addition
after partial restoration well pads this size might reduce justto 1 —
3 acres (4,050-12,150 m?).

2. Air pollution, soil pollution and noise. [3] Potential sources of
the pollutant emissions are:

a) drilling equipment, trucks and processing of natural gas (CO,
CO2, SO2, NOx, particulates, noise);
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b) ponds of waste water with chemicals which are evaporating;

c) spills of fracturing fluids or dispersions of drilling;

d) the process production, processing and transport shale gas
during which might happen  non-organized emissions of
methane.

3. Impacts on surface and ground water [4], [3]:

a) During the boring of the well to use a lot of water to remove
the drilling mud and to cool the drilling head. In hydraulic
fracturing is consumed ten times more of water for the
stimulation of the well. For example, according to earlier studies
of the Texas Water Development Board about the specific water
consumption of the Barnett shale reach 4 MGal (~15 million
liters) of water for elder uncemented horizontal wells with a
single fracturing stage. For new cemented horizontal wells
needed about 2000-2400 gal/ft (25-30 m?*/m) of the water.

b) Probable contamination of the water might happen during the
process of drilling of itself by reason of spills of drilling mud,
flowback and brine. For this reason originate contamination of
the water and saline. Next reasons contaminations of the water
are accidents which happen on the surface of well pads because
of old technical facilities or unprofessional handling. For
example, leaks of ponds, waste water or hydraulic fracturing mix.
Even more leaks may happen from insufficient cementing of the
bores from which the contaminants permeate in the geological
structures. And further through natural or artificial fractures the
contaminants penetrate in water.

c) It is noteworthy, according to earlier studies it has been
established that with the increase quantity of gas bores located in
the Mamm Creek Field in the Piceance Basin, Colorado rises
quantity methane in ground waters and has been identified that
these methane are thermogenic origin. Also in these gas bores
observed the increase of chloride.

4. Scholars have been established that hydraulic fracturing is a
triggering factor for little earthquakes in the order of 1 — 3 at the
Richter. For example, by virtue of growth in drilling works in the
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Fayetteville Shale, in Arkansas, USA, the velocity of earthquakes
has risen in recent years.

5. The release of radioactive materials to the surface. By reason
of hydraulic fracturing naturally radioactive particles uranium,
radium and thorium which are in the any geological formation,
constantly migrate with the fluid are reaching of the surface and
are returning. In addition, radioactive materials enter into the
composition of the fluids as proppant tracer.

6. The used chemicals. [3, p. 31], [1, p. 12-13] The characteristic
proportion of a mixture of the hydraulic fracturing include about
98% water and sand, and only 2% chemical agents. But these
chemicals almost always very toxic, they comprise mutagens,
allergens and carcinogens. In accordance with created list
provided by the New York State 2% chemical additives include
about 260 toxic substances. Among which are Benzene, Ethyl
Benzene, Naphthalene, and Acrylamide. They are published on
the first list of 33 priority substances of Annex Il to the
Directive on Priority Substances (Directive 2008/105/EC). 17
other substances are toxic for aquatic organisms (acute and/or
chronic). 5 other have reproductive effects. Another 7 are
mutagenic, for example, ethylene oxide and again benzene. It is
noteworthy that all of them exert negative influence on the
environment.

7. Effects on human health [1, p. 12-14], [3]. Organic
compounds are known to cause headaches and other sicknesses,
such as asthma, neuropathy and oncological diseases. Poisoned
drinking water is undrinkable and can
have coloration from none to black. Pollution of ground waters
may also be hazardous by reason of people use water with
contaminants. For example, owing to frequent contacts children
with contaminated water they more subject risk of various
diseases than the grown-ups. For instance, for them often allergy
and intestinal intoxication are typical. In addition, wastewater,
ponds with vaporizing fluid negative affect on local
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inhabitants. For example, owing to this they have skin itching,
chronic headache.

8. In the field of shale gas production it is observed that sea
animals, birds, fish, streams are boiling with methane. Pets get
sick, lose their hair, they die.

USA is a country with several decades’ worth of practice,
concerning the impact of hydraulic fracturing. The technology
gas shales development shows inevitable impacts on the
environmental. There is a high risk if the technology of extraction
and production is not in use right. Even then, there are still risks
of environmental and human health damage. Inevitable impacts
are from enormous land intake and large landscape changes. It is
an open question, whether injecting harmful chemicals into the
soil should be allowed. The long-term effects are not yet
thoroughly researched. In conclusion, some risk is possible
during unregulated fracturing. It can induce unruled impulse of
fluid of hydraulic fracturing or of the natural gas. In conclusion,
experiences of the United States concerning the impact of
hydraulic fracturing demonstrate that there is a significant
problem of negative environmental impacts of shale gas
development. Unfortunately, this is a problem that can arise
worldwide.
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Abstract: This research study consisted in evaluating the
characteristics of the pineapple’s (Ananas comosus), juice axis’
inflorescence to be used as an alternative to sucrose syrup, used in
canning of pineapple slice. One of the main objectives of the research is
the use of solid residues resulting from the process. The average yield
of inflorescence axes were determined to establish an approximate
volume of juice to be drawn regarding the amount of mass provided.
The concentration of sucrose presented in the juice was low compared
the syrup used in the canning, evaporation was performed by indirect
heating to carry an approximate concentration at which one would be
added in the syrup, for comparing their physicochemical characteristics
(total soluble solids concentration, hydrogen potential (pH) and
density). PH stability regarding to variation of concentration to verify
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that this will not exceed the limits required in the formulation of syrups
and that there was no microbial growth was analyzed. Based on the
investigation, it is established that the juice can be used as an
alternative to sucrose syrup used in the canning of pineapple slice.

Key words: Syrup, Caramelization, Brix degrees, inflorescence
axis, total soluble solids, hydrogen potential.

Introduccion. La pina es una de las frutas tropicales mas
importantes en la produccion mundial. Su comercio internacional
consiste principalmente en productos procesados como la
elaboracién de conservas, jaleas, jarabes, confituras, helados,
jugos, enlatados, jugos enlatados y bebidas alcohélicas. Ademas
la pifia puede ser aprovechada como fruta fresca. Los residuos de
la pina procesada sirven para alimentar ganado y para la
extraccion de acido citrico y elaboracion de vinagre.

Generalmente, en Guatemala se utiliza Unicamente un
porcentaje minimo del total de la pifia desperdiciando recursos,
los cuales pueden ser utilizados para generar mayores ganancias,
una mayor optimizacion de recursos y una disminucion de
residuos sélidos y evitar la degradacion del medio ambiente. En
la actualidad, se ha generado un aumento poblacional y un
crecimiento en la demanda de produccién de alimentos. El
objetivo es aprovechar los recursos no utilizados para la
sustitucion de la sacarosa en el almibar que ayuda a conservar los
alimentos.

Sin embargo, no es suficiente elaborar alimentos 100 %
sanos y que simplemente satisfagan al consumidor. Se busca
elevar la calidad de vida de las personas produciendo alimentos
funcionales.

Se evaluaron las caracteristicas del jugo del eje de
inflorescencia, para realizar una comparacion con el almibar
utilizado. El jugo del eje mantiene sus propiedades estables
durante el proceso de concentracion del jugo.
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Materiales y metodologia

La evaluacion de las caracteristicas del jugo del eje de
inflorescencia de la pifa con respecto al almibar utilizado
actualmente en la produccién de enlatado de la rodaja de pina, se
llevo a cabo en el laboratorio de ciencias quimicas en el edificio
UTRECHT de la Escuela de Formaciéon de Profesores de
Educacion Media -EFPEM-, de la Universidad de San Carlos de
Guatemala.

Se recolectaron los ejes de inflorescencia desechados del
area de produccion de Alimentos Montesol, S. A. Se extrajo el
jugo del eje de la inflorescencia de la pifia por medio de un
extractor de jugos centrifugo, para cuantificar las propiedades
fisicoquimicas del extracto y asi evaluar las caracteristicas del
jugo del eje de inflorescencia con respecto al almibar utilizado en
el enlatado de la rodaja de pina. La materia prima utilizada fue el
eje de inflorescencia de la pifia y los reactivos utilizados para la
comparacion de almibares fueron sacarosa, acido ascorbico y
agua.

Para algunas de las propiedades fisicoquimicas medidas se
utilizaron equipo de medicion digital. El potenciometro se utilizo
para la medicion del pH, el refractometro, para medir la
concentracion de solidos solubles totales, el termometro, para la
medicion de temperatura y la balanza analitica para la medicion
de masa. Se utiliz6 distinto tipo de cristaleria para la medicion de
volimenes y para la realizacion de la concentracion del jugo por
medio de un calentamiento indirecto (Bafio Maria). Para la
determinacion de los valores promedio se utilizaron las
ecuaciones del valor promedio, desviacion estandar y coeficiente
de variacion.

Resultados y discusion

Para la determinacion del rendimiento del volumen del jugo
con respecto a la masa del eje de inflorescencia se realizaron
dieciséis muestreos de recoleccion de desechos solidos en
Alimentos Montesol S. A., en los cuales se midio la masa de los
ejes, teniendo en promedio un aproximado de 166 ejes por cada
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kilogramo. Valor que puede variar dependiendo de la temporada
y al tamafio del producto que se obtenga; de igual manera se
determin6 una longitud promedio del eje de 13,0 cm
aproximadamente. EI rendimiento del jugo del eje de
inflorescencia de la pifia (Ananas comosus), se determin6 a partir
de la masa de los centros, el cual equivale a 13,08 kg. En
promedio se obtuvieron 4 231,25 mL (4,23 L) de jugo. El
rendimiento volumen/masa es de 345,50 mL/kg. Debido a la
extraccion del jugo se aprovecharon los residuos soélidos
generados. Determinandose una reduccion del 99,16 % de su
masa inicial. ElI 0,84 % restante puede ser utilizado para la
alimentacion de ganado.

Tablal. Rendimiento promedio del jugo del eje de inflorescencia de la
piiia (ananas comosus) y porcentaje de reduccion de residuos sélidos
después de la extracciéon

. Residuo Desecho
Residuo (kg) Jugo (mL) Final (g)
_ Elede 1 4308 | 423125 | 34550 109,56 | 99,16%
inflorescencia

Fuente: elaboracion propia.

En el jugo obtenido se determiné un pH de 4,61 y sodlidos
solubles totales promedio (°Bx) de 11,23 °Bx, que indican el
nivel de acidez y la concentracion de azlcares respectivamente.

Tablall.  Propiedades fisicoquimicas del jugo del eje de inflorescencia
después de ser extraido

Residuo py | Solidos sggz;es totales Densidad (g/mL)
__Elede |4 q 1123 2.89
inflorescencia

Fuente: elaboracion propia.
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Densidad (g/mL)
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Area

100 120 140

Tiempo de calentamiento (min)

Fuente: elaboracion propia, Microsoft Excel 2013.

Figural. Comportamiento de la densidad del jugo del eje de inflorescencia
en funcion al tiempo de calentamiento
Tabla lll. Descripcion de la figura 1
» Intervalo de
Color Modelo matematico R? .
validez
p=-6% 10725 + 1% 1074 - 5% 10719 - 2 | 0,9995 [0 - 120]min
x 107%t2 40,0001t + 1,0203

de pina.

Fuente: figura 1, elaboracion propia.

Se observd el comportamiento de la densidad conforme el
tiempo de calentamiento y la variacion de la concentracion
(figura 1). Teniendo un modelo matematico polinomial de grado
5 con respecto al tiempo. La densidad es una propiedad que varia
con respecto a la variacion de la temperatura. Por tanto dicho
modelo matematico es de utilidad para mantener el almibar
formulado con las caracteristicas establecidas con el almibar
actualmente utilizado en la produccion del enlatado de la rodaja
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Fuente: elaboracion propia, con Microsoft Excel 2013.
Figura 2. Variacion de la concentracion de los sélidos solubles totales
presentes en el jugo del eje de inflorescencia, en funcion del tiempo de
calentamiento

TablaIV. Descripcion de la figura 2

Color Modelo matematico R |nt$er1},izlé)zde
°Bx = 0,0991(t) + 8.4786 0,9907 [0- 120]min

A0

Fuente: ﬁgura 2, elaboracion propia.

Se analizd el comportamiento de la variacion de la
concentracion de los sélidos solubles totales presentes en el jugo
del eje de inflorescencia, con respecto al incremento de
temperatura (figura 2). Se observdé un comportamiento
directamente proporcional, es decir que la concentracion
aumentard conforme aumenta la temperatura y el tiempo de
calentamiento. Se determindé un modelo matematico lineal,
°Bx = 0,0991 (t) + 8,4786 con el cual se podra utilizar para
establecer el tiempo que requiere el jugo para llegar a una
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concentracion deseada. La cantidad de jugo utilizada fue de 100
mL. Por lo que el tiempo serd proporcional a la cantidad de jugo a
concentrar. Es necesario realizar la evaporacion indirecta, ya que
si se realiza de forma directa disminuye el tiempo de
concentracion, pero a la vez afecta la textura y el aroma del
almibar ademas este se carameliza. La grafica obtenida tiene una
correlacion de 0,9907 lo cual establece confiabilidad con un
intervalo de validez de 0 a 120 min del tiempo de calentamiento.
La temperatura del agua utilizada en la evaporacion indirecta se
mantuvo en el punto de ebullicion previo a la formacion de
burbujas (90 °C). Durante el calentamiento se fue midiendo el pH
con respecto al tiempo, con el propésito de observar y evaluar la
estabilidad mientras existia una variacion de concentracion de los
solidos solubles totales y una variacion de temperatura.

Fuente: elaboracion propia, con Microsoft Excel 2013.
Figura 3. Comparacion entre el comportamiento de la concentracion de
sacarosa Y la densidad, conforme aumenta la concentracion

Se compar6 el comportamiento de la concentracion del
jugo con respecto al comportamiento de la densidad durante el
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tiempo de calentamiento. La densidad mostro un comportamiento
estable (figura 3).

2500

N

i 5, (508 (5 Sl b To0aME S (" IR

Sidas sohibles totales

5.00

Area del grafico

l

5250 SED 1240 1248 2GA6 1EBG 2015

Carnicentracién de sélidos solubles [*0X

Fuente: elaboracion propia, con Microsoft Excel 2013.

Figura 4. Estabilidad del nivel de acidez en el jugo del eje de
inflorescencia con respecto a la variacion de concentracion de s6lidos solubles
totales (°Brx)

De la misma manera que se compard el comportamiento de
la variacion de la concentracion con respecto a la densidad, se
compard con respecto al nivel de acidez (figura 4). Se observo
que el pH se mantiene de forma estable, mientras se va variando
la concentraciéon y la temperatura de la solucidon, durante un
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tiempo de 120 min. Al observar que no existe variacion con
respecto a los dos pardmetros mencionados, se establece que el
jugo no sufrira cambios en el nivel de acidez al ser envasado y al
ser esterilizado. Ya que estos son tratados a temperaturas de 80
°Cy 120 °C o mas, respectivamente.

El 4cido ascorbico alimenticio (vitamina C) es el
preservante y antioxidante utilizado en el almibar con el que
conservan la pifia. Cada lata contiene con aproximadamente
140,0 mg por cada 100 g de producto; en cambio el jugo del eje
de inflorescencia contiene 47,80 mg por cada 100 g de vitamina
C, siendo aproximadamente un 34,14 % de lo que se utiliza
actualmente; no obstante, el nivel de acidez del jugo es mayor, es
decir es mas 4cido. Por lo que el crecimiento de microorganismos
en el jugo seria menos probable, debido a que la probabilidad de
crecimiento de los mismos a un pH inferior a 3,4 es menor.

338
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Potencial de Hidrégeno (pH)
w
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—a#— Estabilidad pH

Fuente: elaboracion propia, con Microsoft Excel 2013.
Figura5.  Estabilidad del potencial de hidrogeno (pH) en funcion del
tiempo de calentamiento y la variacion de la concentracion
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En el comportamiento del pH con respecto a la temperatura
(figura 5), se observd que se mantiene en un minimo de 3,20 y un
maximo de 3,36. Y esto se debe a que la concentracion de
vitamina C no se ve afectada por el incremento de temperatura. Y
esto se debe a que la cantidad de vitamina C se mantiene diluida
en el jugo, ya que no sobrepasa el limite de solubilidad en agua
de 33,0 g por cada 100 mL. Debido a la presencia de vitamina C
en los alimentos como preservante y antioxidante de los mismos
debe cumplir con un porcentaje en masa y un pH no mayor a 4,0.
Se considera no necesario el agregar mas de la misma, ya que
esta disminuiria el pH del jugo a un valor menor a 3,0 y ya no
seria del agrado del consumidor ingerir un alimento muy acido.
En la medicion de las propiedades fisicoquimicas del almibar de
sacarosa utilizado actualmente en el enlatado de pifia. La
concentracion de sacarosa promedio tuvo un porcentaje de error
de precision de 4,45 %, el pH 3,28 % y la densidad 0,40 %,
valores que establecen la confiabilidad de los métodos utilizados
y por tanto la de los datos utilizados.

En la variacién de la concentracién con respecto al tiempo
de calentamiento, se obtuvieron variaciones de precision en las
diferentes corridas teniendo como un error maximo de 7,17 % y
un error minimo de 3,76 %. Con respecto al pH presente se
obtuvo un error maximo de 4,65 % y un error minimo de 1,36 %,
esto es debido a que el pH se mantuvo estable durante el tiempo
de calentamiento. De la misma manera se comportd la densidad
del jugo a pesar de que la densidad depende de la temperatura, el
error maximo promedio de precision obtenido fue de 0,42 % y un
error minimo de 0,09 %. Por tanto se establece validez de datos,
debido a que ninguno de los procedimientos supera el nivel de
confianza del 10 %. El nivel de concentracion de solidos solubles
totales promedio presentes en el almibar y en el jugo del eje de
inflorescencia es de 19,852 °Brx y 19,510 °Brx, respectivamente.
Lo que equivale a una diferencia de 0,342 °Brx. (figura 6) y un
error relativo del 1,72 %. Ya que los almibares utilizados en la
industria utilizan un rango de concentracion de 18 a 27 °Brx, el
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almibar propuesto cumple con la cantidad de solidos solubles
requeridos.

La densidad promedio del almibar utilizado en el enlatado y
el almibar realizado a partir del jugo del eje de inflorescencia,
tiene una diferencia de 0,0007 g/mL y un error relativo del 0,07
%, valor que no representa variacion de densidades entre
almibares, y establece que el almibar propuesto cumple con la
misma propiedad promedio (figura 6). El nivel de acidez presente
en el almibar utilizado actualmente en la industria con respecto al
almibar que se propone (figura 6). Muestra una diferencia de 0,18
en pH lo que establece que el pH del jugo indica mayor acidez y
un error relativo de 5,09 %. Por tanto se determina que no hay
probabilidad de que exista un crecimiento microbioldgico dentro
del mismo.

El jugo del eje de inflorescencia como alternativa del
almibar de sacarosa utilizado actualmente en la industria, es una
opcion viable en nutrientes, ya que el producto que se
comercialice seria 100 % natural sin preservantes artificiales. De
la misma manera es una opcion ecoldgica, debido a que existiria
aprovechamiento mayor de los recursos naturales y contribuiria
con la reduccion de residuos solidos en Guatemala y el medio
ambiente. Sin embargo, el residuo de la extraccion del jugo
tendria la misma funcién que tenian los ejes en si después de su
separacion del fruto, como alimentacion de ganado.

Conclusiones

1. Fue posible evaluar a escala laboratorio las caracteristicas del
jugo del eje de inflorescencia (anands comosus), proveniente de
los residuos sélidos de los productos de la industria alimenticia,
como alternativa del almibar de sacarosa, utilizado en el enlatado
de la rodaja de pifia, bajo el disefio experimental previamente
plantado.

2. Con la extraccion del jugo, se obtuvo una disminucion de los
residuos solidos obtenidos, debido a que su porcentaje masico de
desechos final fue del 0,84 %. Teniendo asi un rendimiento
masico del jugo del 99,16 %.
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Fuente: elaboracion propia, con Microsoft Excel 2013.
Figura 6. Comparacion del contenido de sacarosa en el almibar y en el
jugo del eje de inflorescencia con respecto a las propiedades fisicoquimicas.

3. Se aument6 la concentracion del jugo del eje de
inflorescencia hasta un promedio de 19,510 °Brx, siendo esta
menor a la concentracion del almibar de sacarosa utilizada, con
una diferencia de 0,342 °Brx.

4. La densidad promedio final de las muestras del jugo del eje
de inflorescencia a 19,510 °Brx, muestra una diferencia de 0,0007
g/mL mayor con respecto al almibar de sacarosa a 19,852 °Brx.
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5. Ladensidad del jugo del eje de inflorescencia con respecto al
almibar de sacarosa utilizado se considera aceptable, ya que tiene
un error relativo del 0,07 %.

6. En la comparacion del comportamiento de la concentracion
del jugo del eje de inflorescencia con respecto al comportamiento
del pH durante el tiempo de calentamiento, se determin6d un
crecimiento lineal y una estabilidad respectivamente.

7. Debido a que el jugo se mantiene estable durante la
concentracion del mismo y al incremento lineal de temperatura,
no ocurriran cambios en el nivel de acidez en los procesos de
envasado Yy esterilizado.

8. Siendo aproximadamente un 34,14 % de la vitamina C
utilizada en el almibar de sacarosa, el jugo del eje de
inflorescencia cuenta con un nivel de pH menor, es decir el nivel
de acidez es mayor.

9. Se obtuvo un comportamiento polinomial de grado 5 en la
evaluacion de la densidad conforme se da la concentracion del
jugo, teniendo una correlaciéon de 0,9995, con el propdsito de
tener un control sobre la misma para cumplir con los pardmetros
requeridos por el producto.

10. Se determiné que la variacion de la concentracion de solidos
solubles totales del jugo del eje de inflorescencia con respecto al
tiempo de calentamiento es directamente proporcional.

11. El pH del jugo del eje de inflorescencia con respecto al
almibar de sacarosa utilizado se considera aceptable, ya que tiene
un error relativo del 5,09 %.y no supera el 10 % de confiabilidad.
12. El jugo del eje de inflorescencia como alternativa del almibar
de sacarosa utilizado actualmente en la industria, es una opcion
viable en nutrientes, ya que el producto que se comercialice
después seria 100 % natural sin preservantes artificiales.

Recomendaciones
1. Utilizar evaporacion indirecta por conveccion térmica para
impedir la formaciébn de una textura caramelizada, con el
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proposito de disminuir el porcentaje de agua presente en el jugo y
aumentar el porcentaje de solidos solubles totales en el mismo.

2. Evaluar el efecto que pueda causar la maduracion de la pifia o
la clase de pifia, respecto a la cantidad de s6lidos solubles totales
y al nivel de acidez presentes en el eje de inflorescencia.

3. Realizar un proceso de azicar extraida de la pifia para una
mayor conservacion de la solucion. Reconstituyéndola y utilizarla
como reemplazo del aztcar de cafia.

4. Monitorear la temperatura de evaporacion del jugo, sin que
este llegue al estado solido (caramelo).

5. Evaluar el tiempo de fermentacion del jugo con respecto al
tiempo de conservacion de las rodajas de pifia.

6. Evaluar el tiempo de conservacion del jugo como almibar a
partir de un cultivo microbiologico.

7. Evaluar otras aplicaciones industriales para el eje de
inflorescencia de la pifia.
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Abstract: The study aims to determine the impact of hydraulic
fracturing on the environment and proposing solutions to produce shale
gas that respect the environment in Algeria.

Key words: shale gas, Algeria, environmental assessment, fracturing,
damages.

Introduction. Thanks to a relatively high price of natural
gas, technological advances and a permissive legislation, natural
shale gas is now a resource, considered unusable before, of
"unconventional™ fuel. It has the same origin as the conventional
hydrocarbons. They are formed within the parent rocks through
the transformation of sediments rich in organic matter. This latter
change over geological time in hydrocarbons. They can then go
up either directly on the surface or be blocked by impassable
rocks before forming conventional oil reservoirs and / or gas. Or,
they may remain trapped in a layer of compact and impermeable
rocks called "shale", forming oil and shale gas. These rocks are
generally located at depths.

Gas reserves of accessible shale are considerable and
regularly revised upwards [1]; particularly the state-of-the-art
hydraulic fracturing [2]. If it is essential to recovery shale gas, its
use raises many concerns because of the significant
environmental impacts that may arise among them [3], the high
water consumption and contamination are central to
environmental issues.

If the conventional gas is present in the permeable
reservoir rocks, shale gas it is trapped in the pores of schistose [4]
rendered waterproof by the clay therein.

The extraction of the fossil energy is more complex.
Traditional methods cannot be used. To solve this problem,
manufacturers have used the method of hydraulic fracturing.
However this one is hotly contested [x]. This technique consists
of injecting a large amount of high-pressure liquid in the soil to
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fracture the pores of the rock. This fracturing fluid, by its
composition, has got hazardous chemicals [9].

Algeria is the second gas supplier to Europe after Russia
with 25% of European consumption [x]. But the country has lost
market share with the with the arrival of US shale gas and the
discovery of offshore deposits in the eastern Mediterranean [10].

Studies by the Algerian company already put forward a
perimeter containing shale gas extending over 100,000 square
kilometers in Ahnet basin.

Estimates by the engineers announced 200,000 billion cubic
meters of gas reserves of which 10% would be recoverable, or
20,000 billion cubic meters.

A study published last summer by the US Department of
Energy, Algeria holds the world's third largest reserves of shale
gas, behind China and Argentina, but ahead of the USA [11].

Methods and Materials

The study aims to determine the impact of hydraulic
fracturing on the environment and proposing solutions that
respect the environment in Algeria.

Algeria's tent, naturally enough, to regain share in this
sector. to increase by 40% the production of natural gas in the
next five years. For this, the authorities rely in particular on shale
gas projects. [12]

In Algeria exploration had been launched four months ago
by the national company Sonatrach in association with the French
Total. However, shale gas is controversial because of its
environmental issue today.

Indeed, unlike conventional gas this gas is trapped in shale
making it hard and impossible extraction by simply drilling. It is
necessary to perform two processes for this: the vertical drilling
and hydraulic fracturing as a result of horizontal drilling.
Hydraulic fracturing is a technique used to crack the rock by
injecting a fluid, called fracturing fluid, at high pressure. This
method of natural gas extraction poses risks to the environment:
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— greenhouse gas emission, contributing to climate change
globally;

— the use of a relatively large amount of water, between 15
000 and 20 000m3 to realize the hydraulic fracturing in
one wall;

— potential pollution of groundwater, soil and surface water
at the local level due to leaks caused by leaking wells or
loosening of flowback water drilling and hydraulic
fracturing that contain toxic chemicals;

— noise, visual and olfactory nuisance caused by the
introduction of drilling machines, ancillary facilities and
vehicle flow;

— the impact on the landscape

- seismic risks.

Project realization:
In the following tab the different parts breaking our project
are listed. The parts are in chronological order:

o Study the implantation site of the shale gas exploitation in
Ahnet basin;

o Size the hydraulic fracturing of wells;

o Design a treatment plant and recycling of water from a
shale gas well;

o Study the dispersion of pollutants in soils;

o Make a carbon footprint environmental comparison of
shale gas extraction processes and conventional gas;

o Mesure risks and impacts and ways to reduce.

The causes of risks and impacts associated with high-
volume hydraulic fracturing identified were primarily related to
the following challenges:
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o to use of larger amounts of water and chemicals and the
lowest vyield of wunconventional gas wells compared to
conventional gas extraction;

o to ensure the integrity of wells and other facilities
throughout the lifetime and after mining has stopped;
o to assess the potential toxicity of chemical additives and

the challenge of developing more environmentally friendly
alternatives, ensuring that chemical spills and wastewater with
potential environmental consequences are avoided;

o to identify and make a proper selection of geological sites.
o to measure potential uncertainties associated with the long
term presence of hydraulic fracturing fluids in the subsoil;

o to make a list of unavoidable impacts related to traffic and
not to be completely avoided:;

o to imagine the potential development of these sites over
larger areas which are still typical as conventional gas fields;

o to take into consideration unavoidable impacts related to

air emissions and noise of installations and equipment under
construction and during use.

Discussion.

The risk of these mitigation measures have been identified
from the existing or proposed legislation in the US and Canada,
where the extraction of shale gas is already effective today. A
number of recommendations made by the US Department of
Energy are relevant to the regulatory authorities in Europe. In
particular, it is recommended that the European Commission
acquires a strategic overview of the potential risks.

Recommendations. This study also identified and made
recommendations for the management of specific risks related to
the high volumes of oil extraction by hydraulic fracturing, namely
the implementation of drilling technology and fracturing fluids
less dangerous for the environment. The development of more
reliable wells, developing better technologies and practices of
casing and cementing wells and the use of European database
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available on the composition of hydraulic fracturing fluids must
be backed by the research of risk and causes of migration of
methane from the extraction of shale gas in groundwater.

Regarding the development of these extractions, the study
also revealed a number of potential gaps or shortcomings in the
legislation in the world: some that could pose risks to the
environment or human health are not sufficiently taken into
account; others for which uncertainty arises because of the lack of
information concerning the characteristics of projects of large
volumes of hydraulic fracturing or aspects for which it is not
possible to conclude in this study if or not the risks are properly
taken into account in the Algerian government

Conclusion

Shale gas is an unconventional gas, which currently
imposes a unique method of extraction: hydraulic fracturing
combined with horizontal drilling. Its operations puts countries
face choices because it presents contradictory aspects.

The causes of risks and impacts associated with high-
volume hydraulic fracturing identified were primarily related to
the following challenges:

o to use of larger amounts of water and chemicals and the
lowest vyield of wunconventional gas wells compared to
conventional gas extraction;

o to ensure the integrity of wells and other facilities
throughout the lifetime and after mining has stopped;
o to assess the potential toxicity of chemical additives and

the challenge of developing more environmentally friendly
alternatives, ensuring that chemical spills and wastewater with
potential environmental consequences are avoided;

o to identify and make a proper selection of geological sites.
o to measure potential uncertainties associated with the long
term presence of hydraulic fracturing fluids in the subsoil;

o to make a list of unavoidable impacts related to traffic and

not to be completely avoided;
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o to imagine the potential development of these sites over
larger areas which are still typical as conventional gas fields;

o to take into consideration unavoidable impacts related to
air emissions and noise of installations and equipment under
construction and during use.

The negative aspects of the shale gas implementation are
being moral and environmental. The positive aspects are purely
economic and strategic.
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B cratbe paccMaTpuBaroTCs LENU U 331a4K IPOCKTa CTPOUTEIBCTBA U
IKcIuTyatanuu HedrssHoro Tpyoonposoaa Yax — Kamepyn uepes
tepputoputo Kamepyna. bonbiioe BHIMaHne yenseTcs: pa3iIndHbIM
aCIIeKTaM 3KOJIOTMYECKOI0 PHCKa 3KCILTyaTallul HeTenpoBoa.
[TpuBeneHs! couanbHbIE U 3KOHOMHUYECKUE XaPAKTEPUCTHKH STOTO
IPOEKTA.

KuroueBble ciioBa: HedrenpoBoa, 1enu 1 3a1a4u npoekrta, Yag —
KamepyH, 3xonorn4ueckuii puck, COUuanbHble 1 3JKOHOMUUECKUE
XapaKTEePUCTHKH.

Honst Adpuku B 1uiaHerapHoM Macmitade ToO0bMu Pyl U
MUHepanoB Kojebnercs B nepuoa ¢ 1980 mo 2000rr. ot 6 1o
13,5% ot obmiero mupoBoro oobema [5]. Jannabie o HeTIHON
OPOMBIIIICHHOCTH B Adpuke OTpakaloT  aHaJOTHYHYIO
TeHACHIUIO [ 15]. AdprKaHCKHE CTpaHbI BKJIAILIBAIOT BCE OOJIBIIE
CPEICTB B CEKTOP AOOBIYHU U YBEIMUYEHUE IKCIIOPTA HEDTH.

Haunnas ¢ 1969 roma Obuin pa3zBenansl 3anmacekl HeTH Ha
tore Yana B paiione J1o66au, koTopsie oneHuBaroTcs B 900 MiH.
Gappemneit [12].

I'paxxnanckas BoitHa, pa3pasusiuasics B 1979 rony, a Takxke
OTCYTCTBHE (PMHAHCOBBIX PECYPCOB M HEOOXOIUMOTO OIbITA B
HePTAHOM MPOMBILIUIEHHOCTH, HE MTO3BOJISLIIN Yan
AKCIUTYyaTUPOBaTh pa3BeJaHHble MecTopoxkjeHus. B 1988 rony
Yan noanucanu corniamieHre Ha npaso pa3senku 10 2004 rona c
koHcopruymoM Exxon, Shell u Dnpd [16]. B 310 cornamenue B
1995 rony Oblmu BHECEHBI MOMpaBKU. B HeM, B MOMOJIHEHHE K
M3YYEHHUIO U JKCIUTyaTalluu pa3BelaHHbIX MECTOPOXKIECHUN ObLIN
BKJIFOYEHBI BOINPOCHl MO OXpaHE OKpyXaroulell  cpensl,
KOMIIEHCAIlUM BpeAa AJis 3[0pOBBS JIIOJIEH, MPOXKUBAIOIIUX Ha
TEPPUTOPUU HEPTENOOBIYM U TPAHCIIOPTUPOBKU HEPTH, a TAKIKE
BbIIJIaTa POSUITH (IJI1aTa 3a MpaBoO pa3pabdOTKH U 100bIYH HedTH)
U HasoroB. XOTs HPOEKT MpeArnojaraeT sKciyaranuo Yagom
MECTOPOXKACHUS] HE(PTH, yCleX 3TOro MpOoeKTa B 3HAYUTENIbHOM
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creneHu 3aBucutT or KamepyHa. D10 cBsi3aHo ¢ TeM, 4to Yan He
HMeeT BbIX0J1a K MOpro. OH HE UMEET U CYIOXOJIHBIX PeK.

[Tostomy B 1996 romy Yan u Kamepyn mnoanucanu
JBYCTOPOHHEE  COIJIAIIEHHWE,  KOTOpOE  IpeaycMaTpUBaET
cTpouTenbcTBO HedrenpoBoga uepe3 Kamepyn (pucyHok 1)
[11]. TpybonpoBoa HAYMHAETCSI C MECTOPOIKACHS HA TEPPUTOPUHU
Jlo6a Ha rore Yana u npoxoaut yepe3 Kamepyn a0 ropona Kpubu
Ha ATJIAHTUYECKOM MO0epekbe, TIJe IPOUCXOTUT 3arpyska
taHkepoB. Ha Ttepputopun KamepyHa, oH Biauser Ha 5
NpoBHHIMK, 12 memapramMeHTOB W 242 nepeBeHb (PUCYHOK 2)
[14].

Hedrsauoit mpoekt Yana ¢ HedrenpoBogom Yan-Kamepyn
SIBJIICTCS. OJTHUM W3 KPYNMHEHIINX MPOeKTOB K tory or Caxapsl,
Korma-imbo  mpoBomuBmMXcs B Adpuke. Ero  obOmas
NPOTAKEHHOCTD 1070 xm.

Map Created by Peter Black, Environmental Def

Pucynok 1. Tpacca Héd)TeﬁpOBOJ:[a
Ha tepputopun Kamepyna u Uama [11]
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DTOT MPOEKT, KaK OXKHUAaeTcs, odecrneyuT B TeueHue 30 et
noxon Pecnybnuke Yax (Hamorm u cOOpBI, OTYMUCIECHUS OT
npoaax U npuObLIb) B pazmepe 8,5 mupa. poswtapos CIIA (5100
wipa.  ¢pankoB KDPA wu  poxon Pecnybnmuke Kamepyn
(TpaH3UTHBIE MOUUIMHBI, TPAHCHOPTHBIE HAJIOTU U JIBFOTHI IO
KanmuTaIbHBIM BiOkeHUsIM) B 900 muH. mommapo CLIA (540
mipa. ppankoB KDA) [2]. Dt goxonasl OyayT coaelcTBOBaTH B
0o0enx cTpaHax COLUMAIBLHOMY pPa3BUTHIO (CO3JaHMUE IIKOJ,
MEAMIMHCKUX LEHTPOB, CTPOUTEIHCTBO aBTOAOPOT C TBEPABIM
MOKPBITUEM), BKJIIOYAsl OPTaHHM3AIUIO CIYKO HIKOJIOTHYECKOTO
KOHTPOJISI U CO3JaHHE CHUCTEM OXpaHbl OKPYXAloUlel cpenbl.
[Mnanupyercs yBeNMWYCHHWE JOXOJa B CEIIbCKOM XO3SHCTBE,
JKUBOTHOBOJACTBE U paboyumx MecT B HH(DpacTpyKType
HETENPOBO/Ia M CTPOUTEIIHCTBE.

Flouves
Alrports and airfialda

CAE - -
FPumping atsationms

s Fimeiine

te T
818 Com

A& marodromes
1= e pAtrals
n do Fompaaa

Pucynoxk 2. Tpacca HerenpoBoa
Ha Tepputopun Kamepyna [14]

BceemupHblii 6aHK pa3BUTHS B KadecTBE KOHTpOJIEpa UTPaeT
LHEHTPaJbHYI0 pOJIb B TMPOEKTE CO3/aHUs U OKCIUTyaTaluu
HETENpoBO/Ia, a TAK)KE B KaUeCTBE NMOPyUUTeNs U crioHcopa. OH
ofOecrieunBaeT ydyacTHE OOIECTBEHHOCTH 3aWHTEPECOBAHHBIX
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CTpaH B  OOCYXIEHMM  SKOJOTMYECKHX M  COLMAIbHO-
HPKOHOMUYECKHUX ACIIEKTOB IIPOIPAMMBI.

BcemupHblii 6aHK pa3BUTHUSA IUIAHUPYET aKTUBHO BJIMATH Ha
IOPOEKT Ha BCEX CTausx ero ¢yHkuuonupoBanus [16]. Ponb
BcemupHoro ©OaHka BakHa A8 00eCHEUEHHUs  LEJIEBOTO
UCIIOJIb30BaHUsl BBIJICTICHHBIX CPEACTB. Tak Kak (ppaHIry3ckue
napjiaMeHTckue Komuccuu B 1999 obHapyKuiu, 94To JOXOIBI OT
OpoJaXu HE(PTH YacTO HCIONB3YIOTCA Uil (PHHAHCUPOBAHHS
BOCHHBIX ONepaluif, M SBISAIOTCS NPUYMHOM COLMANIBbHOM
HECTAOWJIBHOCTH M Koppyniuu B peruone [9]. Jloxombr ot
JKCIUTyaTallul HeQTAHBIX MecTOpokiAeHuid Yama 10JIKHBI
croco6cTBOBaTh 0OpbOE ¢ OEAHOCTBIO B ATUX JBYX cTpaHax. Tem
HE MEHee, 3TOT MIPOEKT COIPSIKEH U ¢ OTPULATEIbHBIM BIUSHUEM
Ha I[PUPOJHYIO U COLHMAIBbHYIO Cpely perdoHa, T.e. C
9KOJIOTUYECKHUMH PUCKaMU [16]. DTH pUCKH BKIIOYAOT B ceOs
HapylIEHUE TIe0JIOTUYECKUX U OHOJIOTMYECKUX KOMIIOHEHTOB
9KOCHCTEM TEePPUTOPHUH, OTTOp>KEHHUE y KpECTbsH
CeJIbCKOXO035MCTBEHHBIX 3eMenb (6onee 5000 ra), a Tak ke pUCK
pasnuBa HepTH. Bce 3TM  M3MEHEHHS  OKpYKaroulei
HKOJIOTMYECKON W COLMalbHOM cpeabl OyayT OTpULIATEIbHO
BIIUATH HA 310POBbE KUTEIEH.

[lepeuncieHHble HM3MEHEHMs SIBISIFOTCSI KOMIIOHEHTaMH
DKOJIOTHYECKOTO, AKOHOMHUYECKOTO M COLMAIBHOTO PAa3BUTHSA
Yana n Kamepyna. /IuHaMuKy 3THX U3MEHEHUN Ba)KHO 3HATh JUIS
pa3paboTKU HEOOXOAMMBIX KOPPEKTUPYIOIIUX MEpOIPHUITHH,
CIIOCOOHBIX YJIYYIIUTh KU3Hb HACETIEHHsI 000UX CTpaH.

Bo3saeiicTrBue Ha okpy:kawouyio cpeny Kamepyna nedrsinoro
TpyOonposoaa.

HedTsHas npoMBIIUIEHHOCTh MNPOU3ZBOIUT UENbIH P
OTPULATENIBHBIX ~ BO3IACUCTBUM B PETHOHE  NIPOKIAAKH
He(TEenpoBO/Ja Ha 3/I0pOBbE HACEJEHMs, a Tak JKe Ha
61opa3Ho00pa3re pacCTUTENbHBIX U )KUBOTHBIX OPraHU3MOB [7].

Bwipyoxa neca. B 2005 rony, SHe3 ¢ coasmopamu
OTMETHJI, 4YTO Tmpokianka HedrenpoBona Yan-Kamepyn B
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KamepyHne mnpuBeaer K YyHMUYTOXKEHHUIO JUCTBEHHOrO Jieca Ha
mwiomaau 2867,87 ra, wa mmomanu 954,74 ra - mony-
JINCTBEHHOTIO Jieca, Ha 245,22 ra - cMelmaHHoro Jjieca u Ha 549,66
ra MaHTPOBOTO Jieca Ha ATIaHTHYECKOM modepexne [17].

Jleca sBnsitOTCA OECLIEHHBIM aKTHBOM Ui YEJIOBEUECTBa,
KaK TMPOM3BOAUTENM Kuciopona, ¢uopbl u ¢daynsl. Jlec maer
HACEJIEHUIO TUUIOJbI, CEMEHa, KOpYy, MACO, CTPOUTEIbHbIE
Martepualisl ¥ aposa [13].

Jlec obecmeunBaer 25% oskcmnopra KamepyHa u BHOCUT
cymectBeHHbI Bkiaa B BBII (B pazmepe 7,1%) [3].

buopa3znooopa3sue. BripyOka JiecoB mpUBOIUT K yTpaTe
Onopa3zHooOpasus. BOJIBIIMHCTBO HA3E€MHBIX JKUBOTHBIX H IITHIL
MOKUJAeT MecTa OOUTaHHMS U OTO CYIIECTBEHHO BIIMAET Ha
MIPOJIOBOJILCTBEHHOE O0ecrieueHne KOpeHHoro Hacenenus [17].

[IpyuuHOM 3TUX  MUTpalUil  SBISETCS  yMEHbIICHUE
KOPMOBOH 0a3bl, IIyMOBOE 3arpsi3HEHHE M MHTEHCHBHAs OXOTa
pabOTHUKOB U CYONOJPSIYMKOB IKCILTyaTallMd MECTOPOKICHUS
U HeQTenpoBoIa.

Ilougwl. Anes u coasmopvl COOOIMIM, YTO OOBIYHO Ha
O4BE UH(PPaCTPYKTYpPbI HedTen00bIYn IIPOUCXOIAT
CYIIIECTBEHHBbIE HM3MEHEHHUS! TMOBEPXHOCTHOM YaCTH, U DPO3US
MOYBBI. DTHU HM3MEHCHHSI SIBJISIOTCS CJICJCTBHEM YHUYTOXCHUS
pPacCTUTEIBHOCTH, 3arpsi3HEHUS] Pa3TUYHBIMU HEOPraHUYECKUMU
coeMHEHUsIMU (cynbaTaMu U COJSIMH), U KOMIIOHEHTaMHU
HedTH (YrIeBoI0poJaMH1, BKIIIOUas KaHIeporeHsl) [17].

OTH aBTOpPBHl COOOIIMIM O Jerpajali IOYBHI BJOJb
Tpacchl TpyOompoBoja B pe3yiabTare 3po3ud. OHU BBIABHIU
COpPOK BOCEMb TEPPUTOPUHN TMOABEPKEHHBIX dpo3uu: 91% B
caBaHHe, 9% B oOnactu neca. B 310l pabore oTmeuaercs, uToO
MOoYBa, HAXONAAIIAsiCs TOJ  BO3JEHCTBUEM HedTernpoBoia
OKa3ajach HEMPOAYKTUBHON U Oblia 3a0polieHa BiajenbiamMu. B
pesynpTate 76,38 Ta CENbCKOXO3SMCTBEHHBIX YrOAWN OBLIH
MOTEPSHBI.

Booa. B cene JlyaBunn B OroHu, ypoBeHb HEe(TSHBIX
YIJIEBOJOPOAOB B peke Jocturaer 18 r/mM®. B BOmax AeIbTHI
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Hurepa conepxaHue HE(TSHBIX YIIIEBOJOPOJOB KOieOseTCs B
npegenax ot 8 10 60 r/m° [6].

HedtsiHoe 3arpsisHeHHE COOEPKHUT OCEH30J7, KCHION MU
HNOJUUUKINYECKHE  YIJIEBOAOPOJBL,  KOTOpPHIE  SIBJISIOTCS
KaHI[EpPOreHaMH.

Ha noGepexxbe KamepyHa, TaHKepbl UCIOJIB3YIOT BOAY U3
ATJIaHTHYECKOr0 OKeaHa, 4YTOObl OUUINATh TAHKEPHI OT HEPTAHBIX
3arpsi3HeHui. JTa Boja, Kak IpaBUilo, BHIOPAChIBAETCSA B OKEaH U
Pa3HOCUTCS IMMOTOKAaMH BJIOJIb BCeTro modepexns [10].

3npaBooxpanenue. fue3 ¢ coasmopamu [17] ormeuaer,
YTO 370pPOBbE KOPEHHBIX HAPOAOB, MPOKUBAIOIIUX B 00JIACTH
UHPPACTPYKTYPHI 00BN HEPTH, HANPSMYIO CBSI3aHO C ITOM
nesarenbHOCTH. OHU CYMTAIOT, YTO 3[J0POBbE 3TUX JIIOJEH, Kak
IPAaBUJIO, XYK€, YEM y HACEJICHUS, HE MPOXKHUBAIOLIEr0 Ha 3THUX
TEPPUTOPHUSIX.

3arpsi3HeHuEe BOABI U BO3AYyXa TSDKEIBIMU METaJUIAMHU Y
xKuTened oOnactu NOObMM HE(TH SABISIOTCS MPUUMHON TaKHUX
3a00/IeBaHUN, KaK acTMa, KHWIIEYHbIE pacCTpONCTBa, pak,
HapylleHue 3peHus. BuBa yCTaHOBMIJ, 4YTO BBICOKAas 4YacToTa
3a00yieBaHUN  JAbIXaTeNbHBIX ~ IyTed  (acTMa,  OpOHXWT,
TyOepKyne3), KOXHbBIX 3a00JeBaHUN M paka Ha TEPPUTOPUU
OroHnu 0oJbllle, YeM B JPYrUx paiioHax [15].

OMUTpaHTbl K3 HEPTSIHOIO CEeKTopa HecyT ¢ co0oif
00J€3HU, KOTOPbIE MHUIMUPYIOT 3MHAeMun (TP, KOpb, Xoiepa,
rernatut, TyOepkyne3). Ha Teppuropum 3TOro cekropa usz-3a
3aCTOSI BOJIbI OOJICIOT OOJIBIIIE MATSIPUEH.

JlanHbIe HAIMOHATFHOTO KoMHTeTa 10 60pbOe co CITNJom
(CNLS), npuenennsle Jlplyne CBHIETENBCTBYIOT O TOM, YTO
pacripoctpaHeHHocTh BIY BeIlIe, BIOJb Tpacchl TpyOOIpoBoa
(1a 19,8%), yem B npyrux pernonax Kamepyna [4].

Ceanckoe xo3siicTB0. CornacHo ManbkoibM [8] cenbekoe
XO3SICTBO HIPaeT BaXXHYIO POJb B 3KOHOMHUYECKOM pPa3BUTUHU
Kamepyna. Cenbckoe X0351CTBO cocTaBigeT 59% 3KOHOMUYECKU
AKTHBHOI'O HacEJICHHUS.
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B pasBuBaromuxcsi cTpaHax, CelIbCKOE XO3SHMCTBO CO3JAET
paboune Mecra, OOECIEUMBACT MOCTYIUIEHUE HWHOCTPAHHOMN
BaJIIOTHI, YIOBJETBOPSET MHOTPEOHOCTH MECTHOTO CIpoca Ha
IIPO/IOBOJILCTBHE U 3aI1AChI CHIPBS ISl IPOMBIIIUIEHHOCTH.

MuHnucrepcTtBo  cenbckoro  xossiictea (MINAGRI)
YTBEP)KJACT, YTO CEIHCKOXO3SMCTBEHHBIN CEKTOp 0OecreunBaeT
50% BamoTHBIX nocTyruienuit B Kamepyne. [loaTomy odeBuaHo,
YTO  CEJIbCKOE  XO3SICTBO  CTUMYJIHUPYET 3KOHOMHUYECKOE
pa3BUTHE.

OpHako mepeunciieHHbIE BBIIIE OTPUIATEIbHBIC H3MEHEHHS
OKpYXKarolen Cpelbl (BBIpYOKa neca, U3MEHEHUS
O0Mopa3HoOOpasus, BOIBI, MOYBBI) M CEIHCKOXO3SMCTBEHHBIX
TEPPUTOPUIN TOJ BIUSHUEM UHGPACTPYKTYpbl HedTedo0bIuHu, B
KOHEYHOM CUeTe, OLTyTUMO BIHMSET Ha YKOHOMHKY 3THUX CTPaH.

BelI11ie n3noskeHHbIN MaTepual Mo3BOJISIET CUUTATh, UTO MPU
CTPOMTENBCTBE M  OKCIUIyaTalldd Bce  HMH(PACTPYKTYpHI
He(dTem00bIYN He00X0IUuMO MPEeyCMOTPETh TaKue
NIepBOOYEPETHBIC MEPOTIPUSTHSI, KaK:

1. pa3paboTKy W BeleHHWE CHUCTEMbl MOHUTOPUHTA
OKOJIOTHYECKUX W COIMAIBHBIX W3MCHCHHH Ha TEPPUTOPUH
UHPPACTPYKTYpbI HeYTea00bIUH;

2. obs3arenbHOe (HOPMUPOBAHHUE IENEBBIX (DOHIOB IS
KOMIIEHCAIIMK OTPHUIATENIbHBIX H3MEHEHHH BCEX KOMIIOHEHTOB
OKPYKAaIOIIEH CpeIbl.
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Abstract: The amount of solid municipal waste is increasing.
Municipal solid waste is incinerated to produce electrical energy. Waste
incineration plants pollute the air.

Key words: waste incineration plant, municipal solid waste, the best
available technology, sanitary protection zone, pollutants.

Due to the growth of consumption there has been a
considerable increase in solid municipal waste (SMW)
production. It is not considered to be possible to continue burying
it, thus the main modern way to utilize SMW is to burn it
obtaining thermal electrical energy. The aim of the study is to
analyze and compare ecological security of waste incineration
plants in Russia and Germany considering the permissible
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concentration of the substances in the release and to develop extra
measures for the atmospheric air protection.

The objects of the study are WIP No2 in Moscow and the
German incinerators in Ingolstadt.

The fire box of both plants is equipped with a back pushing
furnace grid of the German system "Martin". The combustion
control system at the German plant is also supplemented with an
infrared camera, installed in the ceiling of the boiler above the
grid. It covers and extends the main combustion zone,
maintaining the desired temperature, resulting in a steadily
burning out slag.

At WIP Ne2 the gas emission purification system includes 4
stages: DeNox equipment, an acid gases neutralization reactor, a
hose filter, and activated carbon supply to the flue [1]. The gas
emission purification system at WIP in Ingolstadt is a multi-step
process including a tissue and electrostatic filter, a scrubber,
reheating, catalyst equipment and a forced draft [2]. This fact
explains the difference between quantitative and qualitative
composition of emissions of the plant.

The analysis of the legal and regulatory framework of the
Russian Federation and Germany in the field of quantitative and
qualitative monitoring of emissions was held. It has been shown
that in Russia concentrations of substances permissible in the
release are measured on the border of the sanitary protection zone
(SPZ), this value must not exceed the hygienic standards
prescribed by the law [3]. In Germany, there are emission
standards for each type of production, which are included in legal
acts. Their monitoring is performed directly at the source of
emissions (the mouth of the pipe) [4].

Table 1 shows the emission data of WIP Ne2 and the WIP
in Ingolstadt, and the MAC of pollutants in accordance with the
legislation of the Russian Federation and Germany.
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Table 1 WIP emissions in Russia and Germany as compared to
the regulations [1, 2, 3, 4]

Substance Russia Germany
WIP Ne2, MAC, WIP in MAC,
mg/m? mg/m? Ingolstadt, | mg/m?
mg/m®
Non-toxic 4.3 10,0 2,0 10,0
dust
NO, 56,9 85,0 92,0 200,0
CO 12,5 5,0 5,0 50,0
HCI 2,8 10,0 2,0 10,0
HF 0,12 1,0 0,2 1,0
SO, 26,1 50,0 10,0 50,0
Dioxins | 0,006 pg/m® | 0,5pg/m® | 0,0037 pg/m* | 0,1
pg/m°

According to the table WIP Ne2 has a higher concentration
of emissions allowable for these substances, such as: non-toxic
dust, carbon monoxide, hydrogen chloride, sulfur oxides (IV),
dioxins.

The analysis of the data shows the need to increase the
number of stages of gas cleaning or to replace the existing
equipment with more modern one. As a result of the comparison
it has been found out that the most effective filter with the largest
size range of particles to be removed is an electrostatic filter. The
comparative analysis of the existing methods demonstrates that
the most economically and environmentally beneficial way is to
increase the effectiveness of the existing reactor of neutralization
by improving the quality of the applied lime. The mass fraction of
active CaO + MgO in the lime should not be less than 80 %.
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Abstract: Polystyrene is unique material, one of the important products
of organic chemical industry. This article discusses the advantages and
disadvantages of expandable polystyrene from environmental and
technical point of view.

Key words: styrene, vinylbenzene, polystyrene, expandable
polystyrene, suspension polymerization, block polymerization.

It's know that styrene is the active monomer forming the
polymer relatively easily by all known methods of radical
polymerization. This was the basis for the development of
industrial production of polystyrene. [1]

Prospects for the development of consumption of
expandable polystyrene products (EPS) on the market is
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associated primarily with the development of the construction
industry. The Federal law (from 23.11.2009 No. 261-FZ “About
energy conservation and energy efficiency and addition of
amendments to some legislative acts of the Russian Federation™)
formed a new trend in Russian construction: first time producers
felt the genuine demand for energy-and resource-saving
technologies. Moreover, the parallel movement of the Greens has
set another task to combine the efficiency of technologies with
safety for man and the environment.

These factors forced the producers of building materials,
and experts of design and construction spend a lot of resources to
search for materials that meet these requirements. At the same
time, most experts in the construction industry admit that the
market is long-lasting and energy-efficient materials has already
represented, and search any innovation is only marketing strategy;,
rather than an essential necessity. [2] Polystyrene is material with
well estimated and proved properties.

The main advantage of polystyrene is facility
accommodate high mechanical force at minimal density. This
property defines possibilities of polystyrene using in construction
industry. Up to date there are set of problem constraining the
producers.

Manufacture use the out-of-date technologies which are
based a method of suspension polymerization. [1] Method based
are weak solubility of vinyl monomers in water and a neutrality
of water of polymerization. Feature of this method consists in a
partial continuity of process of manufacture. Process proceeds in
capacities with a mixer inside and volume up to fifty cubic metre.
The distilled water assists receiving of suspension of styrene. The
catalyst add in drops a monomer where a basic process. Is
proceeded result - granulation of substance. Under a high
pressure suspensions lead up to 130°C within fifteen hours.
Applied centrifuges allow separating foaming polystyrene from
the received structure. For extractible washing and drying of
granules followed centrifugal separation. Advantages of
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suspension polymerizations are easy mixing of reagents and the
rationalized heat removal.
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Fig. 1. Production Scheme suspension of polystyrene (and
blended polymer of styrene) method in a batch stirred reactor: 1-
process vessel for monomers, 2-vessel, 3 - process vessel for 4 - sieve
membrane, 5 - intermediate storage; 6 - centrifuge; 7 - drying
compartment. [3]

Modern technologies of output are based on use of the
foaming polystyrene received by continuous polymerization in
weight. Incomplete conversion of monomers by manufacture
guarantees high economic and technical parameters, and
application of polymerization in weight provides the optimal
diagram of a work cycle. The production cycle goes under the
continuous diagram that is caused by availability of several
informed devices with mixers, and last from them is executed in
the form of a column. The first stage of chemical reaction passes
at 90°C. Synthesis comes to the end at 200-220 °C. Process stop
at achievement of end production of =90 % from weight of
originally loaded raw material. Other part of not reacted
substance delete by means of vacuum installation. A following
production phase - addition in the received weight of stabilizers.
Followed by granulation.
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5
Fig.2. Scheme of polystyrene obtained by continuous bulk
polymerization: 1-preliminary polymerization vessel; 2- cooling
compartment; 3- vertical tower; 4- extruding press; 5 -
bark; 6- attritor. [3]

This technology virtually eliminates waste, because the
unreacted part of a by-product substance is again involved in the
technological cycle. All techniques and processes that accompany
cycle, provide the ability to control the temperature, increasing
reaction rate, heat removal. However, this method of production
of expandable polystyrene is still complex and costly, forcing
more use the method of suspension polymerization.

Around the production of expandable polystyrene and its
use in building and civil engineering continues constant
controversy. Primarily, this is due to lack of awareness of current
data, the results of ongoing trials and the availability of permits.
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One argument against the use of polystyrene in the
construction is the fact that a polystyrene obtained by
polymerizing styrene. It is believed that the expanded polystyrene
IS subjected to continuous oxidation by oxygen, and thus
allegedly is released styrene into the environment. However, such
statements are baseless and ignorant, as in a normal operating
EPS will never be oxidized. Depolymerization styrene can indeed
proceed at temperatures above 320 °© C but seriously talk
allocation styrene in polystyrene blocks during operation in the
temperature range from -40 to 70 ° C is impossible.

As a further argument against the use of polystyrene foam
used in the construction of the statement of its high flammability.
[2] Styrofoam is really combustible material, which imposes on
its use to certain restrictions. But they must be aware of the
builder, as regulated in the existing GOST 15588-86. [4] And still
the problem of burning of expanded polystyrene today is solved
at a stage of a compounding due to various additives
antunupenoB Which sharply reduce danger of ignition and
possess capacity to self-attenuation at removal of a source of fire.

Now problems with which collides the petrochemical
enterprises by manufacture of expanded polystyrene, are not
connected with a material. These problems are connected more
likely with imperfect normative and research base of building
materials. Apparently, that it is possible to consider use of
expanded polystyrene more than perspective by virtue of absence
of costing alternative. The build-up of the European integration
experience, the development of new standards and improvement
of production technologies should favorably affect the prospect of
development of expanded polystyrene products.
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Abstract: For realization the life cycle of the product as an example of
complex use of waste paper, we conducted comparative analysis of
various substances and procedures that prevent rupture cycle. It was

revealed that the life cycle of paper can not be "closed" (the whole
paper, which became the paper, turn into a useful product to be
recycled), because it is influenced by many factors.

Key word: Waste concern question worries all the humanity. The most
effective way of dealing with various types of waste is recycling. Of the

total amount of waste which is transported to the landfills about two-
thirds can be used again.
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The aim is to examine the life cycle of the waste paper as
an example of complex use of a product and to find all the
weaknesses in its implementation.

How is Paper Recycled?

e Sorting
Successful recycling requires clean recovered paper, so you
must keep your paper free from

contaminants, such as food, plastic, metal, and other trash, which
make paper difficult to recycle. Contaminated paper which
cannot be recycled must be composted, burned for energy, or
landfilled.

e Collection and Transportation

At the recycling center, the collected paper is wrapped in tight
bales and transported to a paper mill, where it will be recycled
into new paper.[1]

e Storage

Paper mill workers unload the recovered paper and put it into
warehouses, where it is stored until needed. The various paper
grades, such as newspapers and corrugated boxes, are kept
separate, because the paper mill uses different grades of
recovered paper

to make different types of recycled paper products.

¢ Re-pulping and Screening

The paper moves by conveyor to a big vat called a pulper, which
contains water and chemicals. The pulper chops the recovered
paper into small pieces. Eventually, the old paper turns into a
mushy mixture called pulp.

e Cleaning

Mills also clean pulp by spinning it around in large cone-shaped
cylinders. Lighter contaminants collect in the center of the
cone and are removed. This process is called cleaning. [1]

e Deinking

Sometimes the pulp must undergo a “pulp laundering” operation
called deinking (de-inking) to remove printing ink and
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“stickies” (sticky materials like glue residue and adhesives).
Papermakers often use a combination of two deinking
processes.

¢ Refining, Bleaching and Color Stripping

During refining, the pulp is beaten to make the recycled fibers
swell, making them ideal for papermaking

e Papermaking

Now the clean pulp is ready to be made into paper. The recycled
fiber can be used alone, or blended with new wood fiber
(called virgin fiber) to give it extra strength or smoothness.[1]

What can be made from recovered paper?

Most recovered paper is recycled back into paper and
paperboard products. With a few exceptions, recovered paper is
generally recycled into a grade similar to, or of lower quality
than, the grade of the original product. For example, old
corrugated boxes are used to make new recycled corrugated
boxes. Recovered printing and writing paper can be used to make
new recycled copy paper.

Recovered paper can be used in a variety of other products
as well. Recycled pulp can be molded into egg cartons and fruit
trays.

Life cycle of waste paper — is the production, processing
and waste consumption of all types of paper and cardboard,
which is suitable for further use as fiber raw material.

The life cycle challenge is to return of maximum amount of
the substance into the process of production, so as to the waste
will be lowed.

For this purpose | examined all the stages of life cycle of
waste paper from its collection to reception the final product.

One of the uses of waste paper is the production of paper
cups for seedlings. The main implementation problem is that over
time they develop microorganisms that spoil the trade dress and,
therefore, consumers refuse to purchase it.

Recommendations and conclusions could be:

425

425



* The maximum possible replacement of old equipment
with new, or a major overhaul can be the solution to the problem
of obsolete equipment;

 To avoid contamination of equipment glue, you must use
the latest sizing agents and fresh types of paper and cardboard;

« To avoid deterioration of the quality of raw materials after
a few cycles, it is necessary to sort it from several marks and
clean from a variety of contaminants;

« It is established that the most appropriate way to destroy
micro-organisms and fungi, break down cellulose is their
treatment with a solution of copper sulphate and AgBion;

« It revealed that the degree of processing and the quality
can be improved by using new promising devices technologies
bleaching and removing ink and other impurities from waste
paper, the latter sizing materials.
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Abstract: Based on foreign experience, a method for the estimation of
the influence of office operations on the environment was developed.
An analysis of heat, water and energy power wastes in office space was
made. This prompted several measures of eco-economical
modernization of priority areas of office operations. In result, measures
for the greening of office space were developed and implemented.

Key Words: Green office, electric power, heat power, formation of
wastes, waste, solid waste

Office operations influence directly and indirectly the
environment, namely: the consumption of electric power, heat
power, water, formation of wastes, use of plastic production,
consumption of paper and cardboard production, etc.

On the basis of foreign experience analysis in the area of
office resource-saving and management of office wastes a
method of influence of estimation of office operations on the
environment and the analysis of heat power wastes, energy
power wastes and water wastes sources in office space was
offered and also several measures of ecological-economical
modernization of priority areas of office operations were
proposed.
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Based on the researches results measures of office
operations greening in chosen office were worked out and
implemented according to the following target directions.

The objects of the study: office spaces of business center
“Obnovlenie Arbata”.

Office paper is the main waste of offices that reaches 45%
of House Hold Waste (HHW). On the basis of aggregate statistic
data the average costs of office paper (size A3 and A4) in big
offices could reach 1000 lists per person per month. According to
statistic data the use of 1 ton of office paper is equivalent to
cutting down approximately 20-25 trees, namely approximately
10-120 square meters of forest.

The application of the offered resource-saving practices in
the use of office papers brings to reduction to 25% of total
consumed value and allows to save more than 500 000 rubles per
year. It is possible to reduce the negative influence of office
operations for example, by the use of office paper produced
according to ecological standards (purchase and use of paper that
has international certificate FSC).

In toilets and kitchen areas paper towels are usually used to
dry hands quickly. Paper towels are not used for recycling and are
the waste that in most cases is buried. The problem of high
consumption of paper towels can be solved in 2 ways:

e Implementation of office consumption standards and
office stuff motivation to realized the need of
consumption (use of notices, banners and other means of
visual agitation),

e Total or partial refuse to use paper towels after installation
of electric driers for hands.

Annual value of plastic dishes use in the world is more than
100 000 000 tons, most part of which goes to a dump where it is
doomed to storage for hundred years in primeval form. Plastic
that is dirty with meal is usually located on landfills. From
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ecological point of view the most possible alternative of plastic
dishes are reusable dishes and not cardboard dishes.

As it is shown according to made calculations the transfer
to use of reusable dishes will allow to reduce costs to 93% and to
reduce formation of wastes almost to 9 tons per year.

The main objects of water consumption in offices are
toilets, heating systems and air conditioner systems, Kitchens.

The main determined reasons of ineffective water
consumption in offices are:

» Physical tearing and leakage of sewers,

* Lack of water-saving water taps and systems of drain of
toilet sink,

» Lack of water-saving household appliances.

The reduction of water consumption in office buildings can
be reached by several ways. First, installation of meters of hot
and cold water consumption to provide monitoring.

Second, reduction of average water consumption by office
stuff by installing water-saving equipment. The use of aeratic
attachments for water taps that allow to mix water with air
reducing water consumption and making it softer. Using such
aeratic attachments water consumption can be reduced to 6-7
liters per minute. As it is shown according to made calculations
the implementation of proposed measures will allow to reduce
water consumption in an office to 21% that will allow to save
263 000 roubles per year.

Costs for lighting of office spaces reach 44% of total used
value of electric power in offices.

Made research allowed to reveal the following main
reasons of high electric power consumption:

» Lack of proper regulation of schedule cutoff/switch on of
common lighting,

» Ineffective use of lighting in nonworking areas,

* Lack of practice of use of energy-saving lamps and
automatic systems of light control.
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Significant reduction of electricity consumption costs is
possible by using energy-saving lamps. Tubular fluorescent
lamps that are in the office could be modified by changing of
starting device. Made calculations showed that almost 1,5 min.
per year can be saved only due to implementation of electronic
control gear.

Antiseptic packing Tetra Pak, SIG, EloPak and other
similar brands is used for main liquid products — milk products,
juices, fruit drinks and etc. Accordingly main values of this
packing stored as a composition of Hard Domestic Waste (TBO)
in office centers. According to made calculations separate
collection of packing Tetra Pak will allow to reduce weight of
wastes to 1 ton per year.

Till the present moment in Russia there has not been
organized any system of used accumulator batteries collection.
Batteries are dangerous wastes and should be utilized separately
from household rubbish. Special containers should be used to
collect them in offices and to transfer it. Arrangement of used
batteries collection helps to avoid environmental pollution with
heavy metals.

Based on made researches the following conclusions were
made:

» Step-by-step method of consecutive estimation of office
operations influence on the environment was worked out.
This method had a partial approbation on the chosen object
of research.

* Based on shown estimation of office spaces in business
center “Obnovlenie Arbata” (in Moscow) there were revealed
the main directions of office operations that stimulate
ineffective use of resources and increased formation of solid
household wastes that influence the environment. They are:
non-rational use of paper of different purposes, ineffective
energy and water consumption, lack of separate collection of
waste.
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+ Based on foreign resource-saving practices analysis
(European Union, USA, Great Britain) practical measures
were offered that allow to reduce negative influence of office
operations and also to reduce economical costs of
management in office companies.

It was proved that proposed list of measures on electric
power and water saving, on plastic use, quantity of formed wastes
reduction and paper consumption reduction will result in saving
of energy, water and raw material recourses with calculation
summarized economical profit about 3.880.000 rubles a year.

Most measures of greening in different office operations
directions have payback period from 2-3 till 14 months. The
number of measures does not need financial costs and can result
in direct ecology-economical profits.
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Abstract: The life cycle of construction materials includes all
stages of production starting with raw materials, transport, material
manufacturing and the installation in the built environment, subsequent
operation, disposal or reuse. The production of construction material is
the most significant in carbon accounting terms. For this reason in
today's market of energy efficient and sustainable construction
materials, preference is given to materials with a low carbon production
footprint.

Key words: green building, life cycle assessment, thermal

insulation, sustainable building materials, mineral wool, flax insulation,
expanded polystyrene, carbon footprint, GABI 6

Introduction. The rational use of resources, energy
efficiency, minimization of environmental impact, the creation of
favorable microclimates in residential and commercial buildings
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are all major trends in the world construction market. Innovative
construction materials play an increasingly important role in
ensuring energy efficiency and environmental protection in
buildings.

One of the important elements of green building is the use
of energy saving technologies and materials, including insulation
materials. Life cycle of the production of such insulation
materials quantifies the size of their carbon footprint.

The contribution and the relevant importance of an accurate
carbon footprint as a method to determine the choice of
sustainable insulation materials is uncontestable and therefore
research in this field is appropriate.

The objective of this research is to calculate a carbon
footprint and to assess and compare the impact of the life cycle of
production of insulation materials made from mineral wool,
expanded polystyrene and flax on the environment.

Methodology. In the Russian Federation life cycle analysis
(LCA) is based on ISO environmental standards - 1SO14040,
14041, 14042 and 14043. The purpose of a life cycle assessment
(LCA) is to capture the impact of all production stages in an
assessment relating to environmental impact, calculating
equivalent CO2 incorporated. The main categories of impacts on
the environment are use of resources, human health and the
natural environment.

Life Cycle assessment (LCA) includes four stages:

1. Goal and Scope Definition

At this stage the aim, subject, limitations, main directions
and procedures of carrying out an assessment of life cycle are
defined. The purpose and area of research establish the
appropriate method and order of assessment, determining the data
format which is subject to research [1, 2].

2. Life Cycle Inventory (LCI) — What's embedded in the
product?

The inventory analysis includes data collection and
calculation procedures for the purpose of quantitative definition
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of the corresponding input and output data flows from the
production system. Incoming and outgoing streams include the
use of resources, atmospheric emissions, any discharges into
watercourses and the earth connected with system [3].

Life Cycle Impact Assessment (LCIA) — What effects does
it have?

The influence assessment phase when carrying out an
assessment of life cycle is directed on an assessment of the
importance of potential impacts on environment by results of the
inventory analysis of life cycle [3].

Data Interpretation — What does it all mean?

Interpretation of life cycle — the systematic procedure of
identification, classification, validation — an assessment of the
information received as results of the LCA of the production
system, and representation of these results to meet the
requirements set out in stage one [4].

Thus, the LCA method forms only one of several decision
making tools, for example, for information (documenting existing
systems), improvements (introduction of changes in the existing
production systems) or the development of new production
systems.

The GaBi6 software was chosen as a tool for data analysis
for this study.

GaBi 6 was created by the German company PE
International. According to PE International GaBi GaBi is the
world’s leading Life Cycle Assessment (LCA) modelling and
reporting software [5].

The program allows environmental impact assessment,
estimation of production processes analyzing: carbon footprint,
impact on an ozone layer, ecotoxicity, etc, creating datasets for
future analysis.

The program allows the modelling of various processes and
productions, to estimate the life cycle of a product and to develop
actions to decrease production impact on the environment.
Insulation materials
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A. Mineral wool

Mineral wool is one of the most widespread thermal
insulators in the construction and other industries. It incorporates
crushed mineral raw materials fastened with a binding. From the
point of view of heat-insulating properties, mineral wool — is one
of the most effective heaters, heat conductivity — 0,036 W / (m *
K), an excellent indicator. Mineral wool also has advantageous
fire resistance properties compared to other types of natural
insulators as well as acting as a vapor barrier [6, 7].

In addition to these environmental pluses is the fact that
ample raw materials for production of mineral wool exist in the
form of natural rock and slag. The disadvantage of mineral wool
is that production is energy intense (599-700 kJ/kg) and creates
air-bound emissions of dust, ashes and chemical binders (phenol,
formaldehyde) that calls into its otherwise environmental
advantages [6, 7, 8].

In its use, mineral wool can also have a negative impact on
human health of installers and the microclimate of a building.
These stem from the components which are a part of binding
material. Sheets of mineral wool emit phenol and formaldehyde
and (as it often happens), if not properly installed, polluting the
interior environment [7, 8, 9].

B. Expanded polystyrene (EPS)

Expanded polystyrene represents a thermal insulation
material manufactured from foam polystyrene. Manufacture
includes introducing polystyrene "beads™ into high-boiling liquids
(an isopentane, dichloromethane and etc.) and subsequrnt heating.

The raw materials for production of expanded polystyrene
are from finite resources — currently made from oil products. Also
production is followed by considerable energy consumption [10].

According to the academician of the Russian Academy of
Natural Sciences V. V. Maltsev EPS is one of the most unhealthy
and dangerous of construction materials. Summarized, EPS
negative impacts on human health include:
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First - EPS beads’ heat-insulating properties deteriorate
over time. This is due to the fact that EPS is almost impenetrable
by steam. Interior domestic environments contain significant
concentrations of water vapor - from household appliances and
from the human behavior (on average, the person emits about 100
g of vapor per day), which is slightly absorbed by expanded
polystyrene over time, changing their thermo-dynamic properties
[10].

The second concerns EPS’s toxic air-bound emissions. All
polymers contain chemical components and expanded
polystyrene is no exception. Polymerization of polystyrene occurs
in 97-98% of the material. The remaining 2-3% is a free styrene
contained in the product and free to be emitted into the interior
environment. Moreover, under the influence of external factors
(oxygen, heat, water) polymers constantly decay to styrene. [10].

Thirdly, expanded polystyrene is flammable. Expanded
polystyrene has a G4 class of combustibility (high
combustibility). Use of materials of a class of combustibility of
G4 isn't forbidden by construction norms of the Russian
Federation, however it must be kept in mind that it is a certain
risk. When burning expanded polystyrene a highly toxic gas sarin
is released. Sarin can cause asma with as little as inhaling a few
breaths[10].

These factors indicate a sufficient environmental danger for
EPS.

C. Flax insulation

This type of insulation is made of flax fibers and represents
a natural and environmentally neutral material. Bindings of
polymer or starch are used similar to the structure of linen. Use of
potato starch as binding is even possible, making the insulator
100% natural. However it must be noted that the binding
substance’s significance is limited as it amounts to around 10% of
the total product [6, 7].

The importance of the environmental safety of materials
used in insulation is obvious. Production of this material doesn't
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demand a large amount of energy therefore the carbon footprint
of linen-type insulation is much lower than that of mineral wool
and expanded polystyrene. Moreover, flax is from an infinite,
renewable resource [6, 7].

The linen-type insulation is durable and hygroscopic. This
implies that, despite prolonged exposure to water, the material
doesn't lose its shape and after rapid drying its insulation
properties are restored. Flax doesn't actively combust and doesn't
emit harmful substances into the environment during use. The
breathing properties of a linen insulation allow it to create
optimum indoor microclimates. Its heat-insulating properties are
comparable with mineral wool: heat conductivity - 0,037 W / (m ¢
K) that is an excellent indicator [6, 7].

A full evaluation of Linen would also compare its relative
cost to the above findings.

Results of Calculations

For calculation of a carbon footprint of life cycle of
insulation materials, processes were analyzed and models of
production of insulators were created.

Diagrams 1-3 show models of production life cycles for
insulation materials. The models do not extend to the production
processes of raw materials, processing or subsequent utilization,
manufacture of binding and packing materials. On schemes
blocks and arrows depict material and power streams.

On blocks are specified:

* capital Latin letters — the country in which parameters the
carbon footprint is measured, in our case — the Russian
Federation ("RU");

+ the name of the process, for example "Foaming";

* color-coded in the right top corner the branch to which
this process belongs is designated;

* types of process:

* "u-s0" - single process (single operation);

* "u-bb" - the number of the consecutive actions happening
within one process (black box).
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All blocks are connected by arrows showing the direction
of the movement of streams of materials or energy. The thickness
of the arrow indicates the amount of the material used in a
stream. Units and descriptions are included.

'RU: Copoe <ubb> | 4 RU: Comywuiee  IP°
<wbb>

Brder rmeers

S =
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Mieral wool bowrd
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=== - polyethylene = - mineral melt
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Pic. 1. Model of life cycle of mineral wool production

abh> g s ot <ws0> o
AU Noncnpon <ubb: | 4 - Ru: Byrcen Bouzepo0n U0 ¢
polystyrene (E°S) H
‘ RU: Nopebinerwee <u40> P
RU: Nomerune: <u0> 1P I
Expanded Expanded
paiystyrene (B55) polystyrene E55)
Ru:broseave > & |
Pelystyrene i — Ru: yraoma <ws0> 1P
gorudate (5 4
JRu: Boox dopra <ws0> Ll I
Expunded
polystyrene (EPS)
“aporenepatop cwtb> 19°
o Expanded ‘_“w»n wso> o
palystyrens (555)
3 RU: Kenrpeccop <us0> B9°
DE: Bectraity grid mx PE P '
Ru: Rpoanca <ws0> 197

e - cOmpressed air = - expanded polystyrene (EPS) = - EPS parts
e - polyethylene we - €lectricity —e - granules of polystyrene
<u-so>- type of process # - industry

Pic. 2. Model of life cycle of EPS production
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<u-so>- type of process - industry

Pic. 3. Model of life cycle of flax insulation production

Thus, the developed models for 1 kg of this type of an
insulator, basic for an assessment of a carbon footprint from
production, and reflecting all of the main processes and streams.
The results of calculation of a carbon footprint received during
modeling were used in the comparative schedule
Results and conclusion

After modeling production systems we calculated overall
carbon footprints using GaBi 6 software. These are shown below
(tab. 1, fig. 5).

Table 1. Emissions of greenhouse gases from the life cycle of
production of 1 kg of insulation material (CO2 equivalent)

Insulation Carbon footprint,
kg. CO2 eq.
Mineral Wool 206,3
Flax insulation 101,3
Expanded polystyrene 96,2
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Pic. 5. Change of emissions of greenhouse gases from life cycle
of production of 1 kg of insulation material CO2 equivalent)

Analysis shows that the maximum emission of greenhouse
gases occur by production of mineral wool (tab. 1). Emissions of
greenhouse gases from the production of expanded polystyrene
and a linen insulator are approximately the same level, with
slightly lower results for expanded polystyrene (tab. 1).

In conclusion Flax and Expanded polystyrene contain
similar carbon footprints, approximately twice that of mineral
wool. The limitations of this result is that it does not show the rest
of the life cycle either prior to manufacturing of the components
or in or after use. conclusions are largely subjective and not
quantified at this stage. The relative costs of manufacture are not
compared.
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Abstract: This paper examines the environmental pollution and
remediation of oil spillage in the (Niger delta) Nigeria, oil
spillage is one of the greatest problems Nigeria is currently

battling with especially in Niger delta region. Oil communities at

have been at the receiving end of environmental problems, the
problem has generated a lot of concern within three arms of
government especially in the oil producing states. Bioremediation

Among the different techniques to enhance natural degrading by

indigenous microorganisms, seeding of new bacteria and
fertilizing the indigenous populations have attracted the most
interest. the application of nutrients as nitrogen and phosphorus in
the form of fertilizers have shown to be most effective in
accelerating the bioremediation process and at the same time to
be environmental and economic beneficiary to the Nigeria soil.

Key words: remediation, oil spill, ecological and economic
damages, in Nigeria

Introduction. The exploration and exploitation of crude oil
resources spite of it overwhelming economic important been
associate with environment degradation, in Nigeria, has evidently
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Oil spills and discharges of oil into water bodies - a very common
type of environmental violations in Nigeria. This often leads to
poisoning of the drinking water and the destruction of vegetation.
According to independent estimates, during the 27 oil spills at
Shell facilities from 1982 to 1992, the environment has got
1,626,000 gallons of oil. Of the total number of spills recorded at
the facilities of Shell, a company operating in more than 100
countries, 40% were in Nigeria. Bioremediation is a process by
which chemical substances are degraded by bacteria and other
microorganisms. The technique has been found to have a
potential for broad applications in terrestrial and freshwater
environments for treating soils and sediments contaminated with
oil and other substances, as well as for coastal environments
impacted by oil spills.

The activities of foreign oil companies in Nigeria have led
to large-scale consequences for all components of the
environment and the population using these resources. It is
necessary that the oil companies were guided by the principles of
environmental responsibility

The regulatory framework in Nigeria for the prevention and
oil spill response should be improved. To do this, it is advisable
to use the experience of environmental standards in Russia and
other countries.

We must also develop a regulatory framework to support
the application of technology reclamation. As a basis you can use
foreign experience in Europe, Russia and other countries.

This paper is emphasizing the need for federal government
and the agencies to implement all measure and standards to tackle
the ecological and environmental problems in the oil producing
Niger delta region.

Thus, the main cause of accidents is corrosion. this may be
due to poor quality pipes with the properties of the oil, which is
transported by pipeline.
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Causes of pipeline accidents in (Niger delta) Nigeria

Major SOURCES OF OIL Incident
SPILLS

Corrosion of pipes 80
Mechanical impact during 26
excavation

Construction and engineering 20

operational errors 10
Sabotage 20
Total Other factors 15
Total 161

Methods and research design

To address the environmental consequences of oil spills is
necessary:

to assess the impact of oil pollution on the environment;

sassess the ecological and economic damage,

+ select the optimum technology reclamation of land
contaminated by oil spills during oil processing plant at the
facilities in the Niger Delta region in Nigeria;

* Develop a scheme of environmental monitoring to prevent
pollution of land oil and petroleum products, operational
measures to address possible negative situations and follow-up
for the restoration of the lands;

 propose a system of accounting documents of accidents
and the accident.

Results of the research and discussion
Oil spillage has a major impact on the ecosystem into which it is
released. Immense tracts of the mangrove forests, which are especially
susceptible to oil (mainly because it is stored in the soil and re-released
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annually during inundations), have been destroyed An estimated 5 to
10% of Niger delta mangrove ecosystems have been wiped out either
by settlement or oil. Or needs to create the necessary normative
documents to evaluate the accidents and mitigation of their
consequences,

The rainforest which previously occupied some 7,400 km? of
land has disappeared as well. Spills in populated areas often spread out
over a wide area, destroying crops and aquacultures through
contamination of the groundwater and soils. The consumption of
dissolved oxygen by bacteria feeding on the spilled hydrocarbons also
contributes to the death of fish.

The most significant causes of environmental crisis -
irregularities in the implementation of projects, as well as
depreciation of equipment In particular, an accident during
transportation of oil often occurs due to corrosion.

It is necessary to develop a regulatory framework to support
the application of technology reclamation. As a basis you can use
foreign experience (Europe, Russia, and others.).

For Nigeria, the high relevance of the use of biotechnology
is characterized by land reclamation. In carrying out
bioremediation is important to consider factors such as the
availability of nutrients and the form in which they are found in
the environment, the overall biological activity and sanitary
condition of soil, the composition of soil cenoses and introduced
during bioremediation organisms or their communities, carrying
contaminants from living organisms and on the tropic food chains
set of remediation techniques, processes, physical and chemical
transformation of a biotic environmental factors lead to the
elimination of the harmful effects of petroleum hydrocarbons,
particularly in the surface soil layer.

Analysing the processes for remediation of contaminated
land from oil products in Nigeria shows that even the cleaning of
oil-polluted land does not lead her to a good natural state,
because, firstly, in our time, there is considerable uncertainty in
the estimates of the quality of work performed, which creates a
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problem of rationing residual oil content in the soils. Second
operating requirements for the quality of reclaimed land is not
normalized the condition of the very important characteristics of
the recovered here biogeocenosis.
Summary

In this regard, it is necessary that the oil companies were
guided by the principles of environmental responsibility, in
particular - "there is always time to do it right." The main
objective should be to improve the reliability and safety to
prevent accidental pollution, including spills, contamination of
soil oil and petroleum products - one of the complex and
multifaceted problems of ecology and environmental protection.
At present, it has successfully developed the technology for
bioremediation of oil-contaminated areas. This solution is
achieved by stimulating microbial cenoses by applying fertilizers,
microorganisms that are able to more effectively dispose of the
pollutants or by making a variety of biological products.
Conclusion. Having considered the proposed technology
remediation of oil-contaminated land, we recommend using the
method of bioremediation of oil, since it is well suited for the
treatment of soils in Nigeria, given its specificity and cost
effective, as it does not require the transaction isolation from soil
cultivation and supported on a carrier oil assimilating cultures of
microorganisms.
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Abstract: Emergencies of natural character are widespread including
forest fires. In this article there is an assessment of fire danger of
Moscow region on the basis of monitoring forest condition. There are
analysis of soil and vegetation maps, provided the territory drained peat
lands by deciphering satellite images. A lot of criteria of fire hazard
evaluation and recommendations for its reduction were done.

Key words: Surface fire, Crown fires, Peat fire, fire danger

The Goal: Environmental assessment of the fire danger the
Moscow region. The relevance of this thesis is that today in the
Moscow region large areas of dried peat bogs were recorded. In
this regard, the risk of peat and forest fires increase. It has a
negative impact on forest ecosystems and living organisms,
including the human. Such fires lead to smog, which leads to
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deterioration of the general health status and gives rising to other
negative effects.

Research methods:  Literary and stock analysis;
Interpretation of drained wetlands were Conducted on the base of
satellite images Landsat.; ArcGIS 10.2.1 assessment program was
used for making a fire hazard map.

Wildfire - natural spread of fire on forest land. There are
several causes of forest fires, - natural and anthropogenic causes.
There are three types of forest fires: Crown fires, Surface fires
and peat.[1]

KapTta oTpaboTaHHblX TOPPSAHMKOB Ha TeppuTopun MockoBckoi obnacTtu

.

TPaHNUUbl TOPDAHMKOB

panuubl obnacrei

Pic.1 The map of depleted peatlands

Surface fires are spread on the soil cover; it can be
characterized by lower tier burning vegetation: pine litter, fallen
leaves, grass cover and moss cover.

Crown fires are characterized as forest cover, above-ground litter
and burning treetops
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Peat fire is a type of forest fire. When it burns a layer of peat, as
well as the adjacent roots of trees. Peat fire can go into the ground
fire.[3]

For assessing of fire hazard in the Moscow region it was
necessary to highlight areas with the greatest potential fire
danger. For this purpose the deciphering of depleted peatlands
was carried out in the research of the Moscow region.(pic.1)

There were given 5 classes of fire danger of the territory[4]:
Class 1 — high fire risk; Class 2 — above average fire risk; Class 3
— average fire risk; Class 4 — below average fire risk; Class 5 —
low fire risk

Kapta noxapHoit onacHoctn Mockosckoi obnactu

rpaHHLIS! TOPDAHUKOB

Knacc onacHoctn

[ 1 knace
2xnace
3xnace
4 knacc

I sxnace

Pic.2 Map of fire danger in the Moscow region

According to the map the fire danger level is the highest in
the Eastern and Northern parts of the territory. These areas are
dominated by peat - and peat soils vegetation is spruce and pine
forest types that meets the criteria for high danger class. The
areas adjacent to areas with high fire danger, danger class are
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automatically increased. The first class of danger in the Moscow
region include: in the eastern part - Shatursky Egoryevsky and
Orekhogo- Zuevsky areas in the Northern part of Taldomsky |,
Lotoshinsky and Klin areas. Least flammable areas are marked in
South West and South-East part of the region[2].
Recommendations

To reduce fire hazard areas with certain classes 1 and 2 risk
should be monitored with the help of satellite images, and
directly on site.

It is also necessary to make reclamation of disturbed lands.
There are other ways to reduce fire dangerous and use of
disturbed areas:

- The usage of generated territory under farmland.

- The usage of these lands for the construction of horticultural
sites.

Conclusions

- The most dangerous of above the described species of fire is the
peat fire.

- Spring and summer are the most flammable seasons

- Moscow region can be classified as an average and below
average risk which corresponds to class 3 and 4.
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Abstract: This study focuses on identifies the importance and nature of
the effect on trees along highways to prevent the deterioration of the
sanitary state of forests of National Park «Elk Island».

Key words: sanitary state of the forest, highway, automobile transport,
air pollution

The automobile transportation is a major air pollution
source in cities. Road network expands, increasing the quantity
cars, and hence increasing pollutant emissions. Therefore it is
important to identify the strength and nature of the impact of
highway on the tree plants in general and on individual species.

‘Elk Island’ National Park is stand in Moscow Region,
North-East off the city of Moscow. It occupies the South-Western
part of Moscow Depression on the border of the southern slope of
Klin-Dmitrov Hill chain and the north-western extremity of
Meshchera lowland. It occupies Kliazma-Yauza-Pehorka
watershed.

The relief of the territory has levelled quiet character and
represented by erosion-accumulative plain. Moscow Ring Road
(MKAD) runs on the Central Moraine Plain with sediments of
sandy moraine of the Moscow and Dnieper times. This area is
mostly covered with soddy gley soils.
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Vegetation features of the National Park are determined by
its location on the border of the subzone of spruce and deciduous
forests of the Klin-Dmitrov Hill chain and pine marshy area of
the Meshchera lowland. The vegetation is closer to the natural
one in the central part of the territory dominated by mixed spruce
and birch and spruce and lime forests. In the eastern part of the
park pine and spruce forests are concentrated. Birch forests
occupy depressed moist habitats and the urban part of the park on
the disintegrated spruce forests place.

Moscow Ring Road is one of the major highways in the
European part of Russia, has ten lanes and crosses the territory of
the ‘Elk Island’ National Park as a boundary of the north-west.
MKAD has a complex effect on the national park forest cover.

First, it pollutes air with dust, nitrogen, sulfur and carbon
oxides. Nowadays Spanish researchers suggest that the CO, NO;
u NOj can fertilize the soil [1, p.174]. But it is not the case.

Second, it pollutes soils with heavy metals, chlorides and
petrochemicals, afflicting trees growing close to the road [2,
p.180, 3, p. 127].

Third, large linear structures, such as the Moscow Ring
Road, have a significant impact on the hydrological regime of
adjacent territories and change subsurface flow which causes
water stagnation in the root zone of soil.

Violation of the hydrological regime is the major risk factor
for the forest ecosystems [4, p.40], because relief of the park has
small slopes and moraine is located not deep from the surface of
the heavy loamy. Along the Moscow Ring Road submerges zone
was founded [5, p.37].

The aim of this study is to make recommendations on the
sustainable management of Moscow parks and forests. The study
was conducted in the ‘Elk Island’ National Park.

The method of observation on permanent sample plots
(PSP) was chosen PSP of pine, spruce, larch, birch and linden
growing at the distance of 50 and up to 2000 m of the highway.
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To understand the dynamics of the forest cover we used Forest
inventory out every 5 years, in 1998, 2003, 2008 and 2013.
Tree examination puts trees in one of the categories:

1 —no signs of weakening;

2 —weakened,;

3 —strongly weakened:;

4 —shriveled;

5 —dead standing tree of this year;

6 —dead standing tree of last years.

The sanitary state was determined by means of the integral
score according to standard methods using a set of visual signs as
follows: crown density, crown color, detected branch necrosis,
the quantity of necrosed and dieback branches.

Pineries

In pineries on 3 of 5 sample plots drastic deterioration of
sanitary state is occurred, 1 point after the first 5 years of
observation.

The other two PSPs also demonstrate deterioration, less
drastic, of sanitary state according to the results of the second
examination. Their condition remains roughly at the same level.

In 2013 an improvement it was registered in the 3" PSP.

Biological resistans of pineries is reduced because of
missing natural revegetation this species. Under canopy pine well
reproduce another species: lime and maple on soils with thick
humus horizon, spruce on less pinguid soils. We can predict in
the long-term perspective, that degrading first pineries synfolium
will change to growing lime, maple and birch [4, p.54].

Spruce

Major risk factor for spruce is sallow aquiclude, seasonal
stagnation water. Therefore windfalls timber occur more often
and reduce resistance to saprogenic microorganisms.

The number of weakened and strongly weakened trees in
spruce forests also increases with time on all four PSP. In 2013,
large areas of spruce massifs in the national park were severely
damaged or completely killed especially the old ones due to mass
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prevalence of eight-dentated bark beetles. The spread of this pest
touched spruce stands on the sample plots. On one of them spruce
died completely, and on two of them, more than a half.

Young growths are represented mainly by lime and maple
on the moraine plain around the Moscow Ring Road, spruce
regeneration is virtually absent.

Larch

In the late 1950's there were experimental plantations of
larch in the national park. The MKAD impact on the stand is
being strong. The first examination (1998) showed that almost all
trees had no signs of weakening, but five years later the number
of trees on both PSP has been almost halved.

Birch

In birch forests of all PSP it have been seen a significant
reduction in the number of trees with no signs of weakening after
the first 5 years. And in PSP located closer to the MKAD this
tendency is more pronounced. There was also a very high
quantity of dead standing tree. During subsequent examination
sanitary state remained practically the same.

Main factor weakening of birch is seasonal overwetting.
This factor is particularly strong effect on PSP 4 and 6, since they
are located in the topographic low.

Young growths are represented by lime, maple, rarer spruce
and asp. Young birch is practically nonexistent, but it has natural
cause. The birch is pioneer species and in forest canopy not
regenerating.

Lime

Between 1998 and 2008 there is a gradual deterioration in
sanitary state of lime forests. If at the first examination most
limes had no signs of weakening, the next one showed increasing
of weakened and strongly weakened trees. However, in 2013,
three of four PSP showed marked improvement in sanitary state:
limes with no signs of weakening again represent a large part of
the tree stand.
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In recent decades, all species of lime most successfully
regenerated. Lime forms second synfolium in half PSP.

For coniferous tendency to health improvement in tree
stands is seen when they stand in a distance from MKAD, but for
pine species it is not the same.

The sanitary state of the pines is practically independent on
distance from the highway. For example, trees in PSP Ne 3
haven’t signs of weakening (1.6 point) in 1998, although it is
located 50 meters from the road. Three another PSP are located at
a distance of 100 - 200 m and strongly weakened (fig.1).
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Picture 1. The dependence of the sanitary state of tree
stands dehending on distance from highway in 1998 and 2013.

455

455



The deciduous trees are more resistant to auto pollution,
especially limes. The sanitary state of lime almost unchanged.
The state of birches is either also unchanged or gradually
improve.

Timely recognition of these risk factors will prevent the
deterioration of sanitary state of young forest stands.
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Abstract: This work dwells on environmental and economic evaluation
of the accidents in the oil and gas industry on the example of JSC
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The relevance of this study lies in is based on the fact that
oil and gas production occupies holds a leading position among
all industries on the degree in terms of adverse effects on the
environment. The thesis analyzes and reveals the most potentially
dangerous objects, which could can cause damage to the
environment and the economy.

Samotlor field was discovered in 1965. The development
started in April 1969. It is located in the Khanty-Mansi
Autonomous District. The nearest producing fields are
Montenegrin, Aganskoye, South Aganskoye, etc. During the
development of oil fields, the negative impact is experienced by
all components of the environment, but the lithosphere is affected
the most, since great number of accidents is connected with
relates to hydrocarbons spills on the surface of the earth.

As can be seen from the data, 89% of all pipes are metal,
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and only 11% - non-metal. From 1992 to 1997, most of the metal
pipelines were built without external anti-corrosion insulation.
For oil gathering collectors, share of such pipes is 31.6%
(208,6km), which significantly increases the risk of accidents.
The pipes without insulation should be replaced as soon as
possible, in order to avoid accidents caused by external corrosion.
Refer to Picture 1.
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Picture 1.Distribution of pipelines on the qualitative composition
In analyzing the causes of accidents that occurred in the oil
and gas wells, was revealed the following:

» 47% of accidents occur as a result of a combination of
technical and organizational reasons,
» 36% of accidents occur due to technical reasons;
» 17% of accidents occur due to organizational reasons.
Among the technical reasons prevailed technology
violation, among organizational reasons - technological and labor
discipline violations, careless or unauthorized actions of the
contractors. Analysis of the causes of accidents which involved
open oil and gas fountains in recent years shows, that about 53%
of accidents in the wells happens due to the lack of the preventive
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equipment on the mouth, or its unavailability, 15% - due to the
lack / disability of check valves for the casing, more than 8% -
because of wear or insufficient strength of casing.

Methods: The method of calculating damage from accidents
at JSC "SNG" is The methodology for calculating damage from
accidents at JSC "SNG" [1, 2].

Results and discussion: According to this method, all
oilfield incidents that have occurred in 2012 were analyzed and
calculated. The total amount of incidents happened in the oilfields
in 2012 was 93, with the total damage of 9.1 min rubles. it is
necessary to justify the optimal system of reclamation from
ecological and economical point of view [3].

Despite the fact that the concept of treatment of
contaminated lands is correct and does not cause any doubt, as
well as a positive trend in the quantitative field reclamation, its
practical results in the majority are poor. Moreover, as a result of
reclamation work on some sites that were subject to earlier oil
pollution, the ecological state of the environment and soil
properties gets even worse, and the recovery period after
remediation increases. And this contradicts the fundamental
principle of modern reclamation - "do no harm".

One of the most significant shortcomings in the field of
remediation of contaminated lands, which causes considerable
uncertainty in the quality of work performed estimation, is the
issue of the valuation of the residual oil content in the soils. The
absence of science-based and approved standards for permissible
content of oil and its components in soil (MPC) allows the
arbitrary, and often quite subjective valuation.

Conclusion:The greatest number of accidents on the fields
is associated with spills of hydrocarbons on the surface of the
earth. Calculation of ecological and economic damage caused by
accidents of "SNG" showed a loss of 9.14 million rub in 2012.
The annual increase of the disturbed land area, requiring
reclamation, is about 10 ha. Reasons for growth are late return
businesses land allocated for temporary use.
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The basic problems of the reclamation organization:

e Lack of a clear accounting and certification of oil-polluted

lands in most enterprises.

e Most sites are given up and taken to the grave violations;

e Lack of Quality control of each step of the entire process and

insufficiently regulated and regulatory law.

e Recommendations to improve the remediation work:

e Improvement of the legal and organizational support of
recultivation process.

e Reorientation re-direction of recultivation process from
quantitative to qualitative indicators.

e Creating conditions for the implementation in practice of
more advanced from an environmental point of view, and
science-based "benign” remediation technologies[4].
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Introduction The complexity of environmental problems
means that many sectors of the government and society are
involved in actions to address them. The world has come to terms
that Climate Change is real. The effects are there for us to see. A
better understanding of climate change and its effects are clear,
from un-predictable weather, unreliable rainfall, persistent
droughts, frequent floods, variable temperatures amongst others.

In Tanzania, the Office of the Vice President is responsible
for the Environment. This Office, using the Division of
Environment, is responsible for the development of policy
options, and coordination of the broad-based environmental
programs and projects. It is also responsible for facilitating
meaningful involvement of civil society in environmental
activities.

In particular, the office is charged with the duties and
responsibilities of environmental research, environmental
policymaking, environmental planning, environmental
monitoring, and environmental coordination of both national and
international environmental issues.
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The strategic functions of the Office of the Vice President
form the basis for the effective inter-ministerial cooperation and
coordination, which, for example, has been underscored in the
National Environment Policy and the National Environmental
Action Plan (NEAP).

Decision-makers across government, business and
communities will be able to use this new information to reduce
climate-related risks.

Infrastructure can be redesigned to account for high
temperatures and changes in the frequency and intensity of
rainfall. Health, education and social support systems, finance for
households and businesses and local planning decisions all have
the potential to be ‘climate-proofed’ so they function well in
future climate conditions [1].

This research is very important for the Tanzanian and
African community in general, because law and agreement can
brings into effect equitable access to sustainable development,
and an equity reference framework. It needs to include rules that
make it clear what parties need to do and, most importantly,
ensure that emission reductions are sufficient in light of scientific
knowledge.

The objectives of this research were to:

o Identify common legal and institutional framework for
environmental management in Tanzania,

o Analyze some methodologies and to apply them in
Tanzania,

o Review case studies/ experience in Tanzania concerning
environmental issues.

Methods and Materials

The methods used in these report include reviews of
published legal documents (policies, status and acts) under use in
Tanzania.
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In addition, we made a review of other documents of
international development agencies like World Bank, European
Union and UNDP.

Moreover, some information obtained from the following
sources:
internet search;
literature review;

Questionnaire;

Involved information from stakeholders;

Two-government official from ministry of justice;

Three academician from DSM University;

One government officer from natural resource
development.

Results

The legal aspects for environmental management in
Tanzania are enshrined in the various legal documents forming
the legal framework for enviromental management:

The constitution of the Republic of Tanzania 1977

Article 14 of constitution states that every citizens
(Tanzanian) has the right to clean and healthy environment’

Article 245 state that parliament shall, by the law, provides
for measure to intended a) to protect and preserve the
environment from abuse, pollution and degradation; b)  to
manage the environment for sustainable development and c) to
promote environment awareness.

In addition, Article 9 of the Constitution requires the
Government to ensure that national resources are harnessed,
preserved, and applied toward the common good.

Although this Article is part of the non-judicial
"fundamental objective and directive principles of the state
policy" provisions of the Constitution, it portrays the commitment
of the Government to ensure sustainable development. It has two
steps:

1) National environmental policy for Tanzania 1991
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One of the objectives is to integrate environmental concerns
in all development policies, planning activities at national, district
and local levels with full participation of majority in the
community.

In addition, policy provide system of environmental
impacts assessment and environmental monitoring, so that
environmental impact can be eliminated and foreseen.

2) National environmental statute 2002

In Article 20 roles of developer, minister and legal agencies
are given as well as Environmental Impacts assessments.

These regulations contains 8 parts among which are:
Project beliefs; Environmental impact studies; Environmental
impact statement; Review process of the environmental
statement; Decision on EIS by Executive director; Access to EIS
reports and other information.

Strategies, policies and plans

The National Environmental Policy provides a framework
for making fundamental changes that are needed to bring
environmental considerations into the mainstream of decision
making in Tanzania. It also seeks to provide policy guidelines
and plans and gives guidance to the determination of priority
actions, for monitoring and regular review of policies, plans, and
programs. It further provides for sectoral and cross-sectoral
policy analysis thus exploiting synergies among sectors and
interest groups.

The overall objectives of the National Environmental
Policy are, therefore, to ensure sustainable and equitable use of
resources without degrading the environment or risking health or
safety; to prevent and control degradation of land, water,
vegetation, and air which constitute the essential life support
systems; to conserve and enhance natural and man-made heritage.

National environmental management Council-Tanzania [1].

The National Environment Management Council (NEMC)
produces information and educational materials for stakeholders
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and target group. Among them a newsletter is produced twice in a
year.

NEMC develops and or avails diverse awareness materials
for enhancing public awareness on environmental related issues.
These materials can be very useful to public at large in the course
of environmental management. Some of these publications
include the following: International treaties and The Kyoto
protocol, The Montreal Protocol 1987.

International organization for standards.

International Organization for Standards (ISO) is a private
sector non-governmental organization founded in Switzerland in
1947. It promotes international harmonization and development
of manufacturing, product, and communications standards,
Standards and guidance documents on environmental
management, eco-labeling, auditing, life-cycle assessment, and
environmental performance evaluation.

Calls for environmental policies, a commitment to
environmental compliance and pollution prevention.

Tanzania has a number of other statutes sometimes referred
to as environmental laws, but which are actually resource
exploitation statutes: the Mining Act (1979), Fisheries Act
(1974), Water Utilization and Control Act (1974), and the Forest
Ordinance (1959). All these Acts are currently under review to
reflect sustainable utilization of resources.

Conclusion. The challenge ahead is to incorporate the
requisite institutional machinery and enforcement authority,
including effective judicial procedures and compliance with
international agreements into these laws, and to ensure their
periodic review.

The government try to direct fiscal and economic policies
to reflect environmental costs in the daily decision-making
processes.

The Tanzania Natural Resources Information Centre
(TANRIC) has the mandate to collect and manage natural
resources and environmental data. It is a part of the Institute of
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Resource Assessment of the University of Dar es Salaam, from
1994. The Soil Survey, Land Research Centre of Canfield
University in the United Kingdom are implementing the project.
The University of Dar es Salaam collaborates with the Ministry
of Tourism and Natural Resources.

Let’s quote the UN documents: “Tanzania, like many other
developing countries, has a large amount of data on natural
resources and environment. However, most of the data are
scattered and exist in different formats. This makes it difficult to
compare, extrapolate, or up-date information--a serious
drawback for proper environmental planning and/or
monitoring.” [1].
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Abstract: The increasing human pressure on water bodies makes it
especially important to study the role of sediment in the process of self-
purification and recycling of water pollution. The composition of the
sediments affects the formation of the depths and the chemical
composition of the water. They are a system that accumulates
information about the history of the water body and the processes in the
catchment areas. This property specifies their use as an indicator in
assessing the state of water systems and pollution control. There are
standards for MPC of pollutants in water and soil, however, the
assessment of sediments is much more complicated. Existing standards
assess of the sediment quality have a regional status and differ
significantly. The lack of a single normative base does not ensure
effective monitoring of the ecological state of sediments and makes it
impossible to discover the most ecologically disadvantaged areas in
reservoirs, adjust the composition and amount of monitoring to identify
and neutralize the sources of pollution.

Key words: sediments, water pollution, normative base, heavy metals,
pollutants, environment

The rapid development of all sectors of industry, energy,
transport, population growth and urbanization have led to adverse
environmental changes. Especially the pollution of the
hydrosphere and all of its components (oceans, seas, rivers,
ponds, swamps, underground waters) is progressing. In recent
decades, the developed countries began to produce such a great
number of various pollutants in the water, that the water treatment
plants do not provide the necessary purification of drinking water.
Present and especially the future of mankind largely depends on
the quality of the aquatic environment. Availability of fresh clean
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water is a necessary condition for the existence of all living
organisms on the planet. The share of fresh water suitable for
consumption accounts for only 3% of the total quantity. [1, p. 3]
Despite this, mankind mercilessly contaminates water. Thus, a
very large volume of fresh water has now become completely
unusable. The sharp deterioration in the quality of fresh water
was the result of contamination of its chemical and radioactive
substances, pesticides, synthetic fertilizers, sewage and it is a
global environmental problem of our time.

The increasing human pressure on water bodies makes it
especially important to study the role of sediment in the process
of self-purification and recycling of water pollution.

The sediments are a complex multicomponent system and
play a crucial role in the formation of hydrochemical regime of
the water mass and ponds and watercourses ecosystem
functioning.

Sediments are formed with the influence of combination of
natural processes: climatic, hydrological, physical, chemical and
biological, occurring both in the reservoir and its catchment area.

The composition of the sediments affects the formation of
the depths and the chemical composition of the water. During the
development of the reservoir the conditions of water environment
undergo constant change, including changing the thickness and
composition of sediments. If the water column is subjected to
direct external influence, the sediments reflect the reaction of the
water system for these effects. In addition, the mode of bottom
sediments is associated with channel processes caused by natural
and anthropogenic factors. In this regard, sediments condition
monitoring is a necessary component of the water bodies
monitoring.

The sediments are in constant exchange with the aqueous
medium. Thus, they are a system that accumulates information
about the history of the water body and the processes in the
catchment areas. This property specifies their use as an indicator
in assessing the state of water systems and pollution control.
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The composition of the bottom sediments is largely formed
under the influence of anthropogenic load. A large amount of
toxic substances of different nature such as heavy metals, organic
compounds, petroleum products accumulate at the bottom of the
water bodies. About 40% of oil trapped in the water body is
deposited in the form of sediments that are very resistant to self-
cleaning.These manmade sediments are concentrators bulk of
contaminating water system materials that are not only soluble in
water, but also partially inactivated interacting with each other
(reactions of neutralization, complexation and others) or form a
new compound, more toxic than the original. [2, p.314]

According to the WHO there are about 500 thousand
chemical compounds and substances currently used in the
industry, and more than 40 thousand of them are harmful to
human health, and about 12 thousand are toxic. For example, in
Russia almost 200 different pesticides are used, and there is no
MPC adopted for the most of them. Many of the compounds
falling into the environment are transformed into more toxic than
the original (for example, by the chlorination of water in the
water treatment process, during the bleaching of pulp and
chlorine, etc.). Considering that MPS is adopted for
approximately 1400 compounds in water, more than 1,300 in the
air, and over 200 in the soil. The organization of eco-analytical
monitoring of the environmental pollution by toxicants is very
relevant for Russia. [3, p. 10]

Water pollution is mainly due to runoff pollutants and their
deposition from the atmosphere. Getting into the water bodies,
contaminants are comparatively rapidly redistributed between
water and sediment.

Depending on processes inside the water body, sorption
properties of sediments, watershed landscape features, as well as
the properties of the substances released into the water bodies,
sediments may be drives of chemicals and become a source of
secondary pollution of the water body.

Sediments reduce the external impact on the water system
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participating in the process of self-purification of water by
accumulating harmful substances in their thickness. Under certain
conditions contamination of bottom soil can lead to secondary
pollution. These processes, on the one hand, play a positive role
predetermining self-purification of water masses, and on the other
hand, they lead to a progressive intoxication of water biota. The
increase in the level of toxins accumulation is the factor that
brings environmental disasters and causes firstly impropriety of
fish and fishery products for food and feed purposes, and then the
mass death of fish from the cumulative toxicity. The reproductive
function is also violated due to the accumulation of toxins in the
gonads. It also may cause the destruction of the fish gene pool.

Sediments of the surface watercourses are traditionally used
as an indicator to identify the composition, intensity and scale of
man-made pollution. To a large extent it is due to the fact that
channel deposits (an important component of hydroecosystems)
are the final link in the local landscape compounds, whereby their
composition reflects geochemical features of catchment areas.

Vividly such dependence is found in the river basins in
urban areas, where most streams are the main receivers of sewage
and industrial emissions, waste and melioration runoff from
cultivated areas.

Sediments are more informative focus of research than
water. This is so, because the chemical composition of the
sediments (as opposed to an aqueous medium) carry information
about the general condition of the ecosystem, both natural and
man-made component of pollution for a long period of time.
Accumulating heavy metals, radionuclides, toxic organic
compounds, sediments on the one hand assist cleanse the water
environment, however on the other hand, they are a constant
source of secondary pollution of water bodies.

Most of the contaminants in the water ecosystem enters the
bottom sediments, thereby primers often contain high
concentrations of pollutants, while their concentration in the
water may not be high. [5, p. 120] In addition, due to the high rate
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of toxicants accumulation the spectrum of detected components
in the sediments is much broader, and therefore more informative
than in water. That allows to track the dynamics of the large
number of pollutants.

The need for detailed studies of material composition,
geochemical characteristics and toxicological hazard of the
sediments is determined by this fact. The increasing pace of
human impact on aquatic ecosystems leads to significant
accumulation of pollutants in the solid phase of aquatic
ecosystems (in sediments and suspended matter).

In most cases man-made deposits become hubs bulk of
pollutants and actively impact the channel process and determine
the ecological status of river systems.

A significant part of toxicants is adsorbed by particulate
matter with the influence of gravitational forces and settles on the
bottom, then accumulates in sediments (particularly in the mud).
After that they are included in bottom substances circuit or
migrate into the deep layers of sediment and undergo diagenetic
transformations there.

Identification of the basic laws of heavy metals migration in
the system “catchment area - the aquatic environment -
sediments” is quite a complex issue that requires a full-scale
research, analysis of a large volume of observation and evaluation
of the role of heavy metals migration through the food chain.
Thus, studies of conversion of heavy metals in the system "the
aquatic environment - sediments" and receiving quantitative
estimates of the migration process intensity is a very urgent task.
According to these characteristics the danger of secondary
pollution of water bodies can be estimated. On the other hand, the
relevance is determined by the fact that the problem of
determining the landscape features of the sediment formation is
still not solved.

It is essential to identify the role of sediments in water
pollution during the process of formation of the water quality in
freshwater ecosystem, especially in the secondary pollution. It
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attracts attention of researchers around the world. Due to the
accumulation of various chemicals that show toxic effects on
aquatic organisms, natural water and sediments acquire a new
property of toxicity. From the environment that sustains life the
water becomes corrosive, and poisonous for living organisms.
Evaluation of the intensity and patterns of migration processes of
pollutants in the "catchment area - the aquatic environment —
sediments” system is a very urgent task.

Due to intensive anthropogenic impact on water bodies
sediments have begun to play an increasingly significant role in
processes inside water. They have ceased to be only a factor of
improvement of water quality due to sedimentation and sorption
of different pollutants (mostly man-made) from the water masses.
The main inorganic elements that degrade the quality of water in
the reservoirs, are considered to be toxic chemicals including
toxic metal compounds, alkalis, salts. As a result of release of
these substances into the water its composition changes, it
becomes unfit for consumption by living organisms. The main
source of pollution is the waste water of large enterprises,
factories, mines. In recent years, sediments of water bodies in the
most economically developed countries accumulate much more
heavy metals, pesticides and other contaminants than in water.
Concentrations of these components in sediments are much
higher than in water.

Great attention is paid to the degree of sediments
contamination with various chemicals, primarily heavy metals,
petroleum products, pesticides. So the assessment of the
sediments quality is reduced to determining the content of some
toxic substances by chemical analysis, or evaluation of their
toxicity with bioassay methods. Sorption of heavy metals by
sediments depends on the nature of their composition and organic
matter content. In particular, 5-10% of lead in sediments is
associated with organic substances, especially with humic acids.
[4, p. 24] At the same time the transformation of inorganic lead
to organic is a serious threat to the biota. The intensity of the
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mercury sorption insediments also depends on the content of
organic compounds. Forms of occurrence of mercury in water
and their distribution depend on pH of water. In aqueous systems
the mercury forms a large number of complex compounds with
organic ligands which are then adsorbed on particulate matter and
accumulate in sediments. Both inorganic and organic mercury
compounds are highly soluble. The river waters mercury migrates
mainly in the suspended state, the proportion of suspended forms
in the river waters is 83-96%, in the lake is 10-13%, and in the
sea is 60-96%. [2, p. 106] It should be noted that in the end the
heavy metals are concentrated in aquatic ecosystems in bottom
sediments and biota, whereas they remain in relatively small
concentrations in the water. Thus, when the mercury
concentration in sediments is 80-800 mg/kg, its water content
does not exceed 0,1-3,6 mg/l.[2, p. 107]

Observations on the content of pollutants in the sediments
are part of the system for surface waters monitoring. A recent
study analyzed the particle size distribution and chemical
composition of samples of bottom sediments of the Moscow river
basin in its middle reaches. Gross form of the following
indicators of the chemical composition were determined in the
samples: copper, zinc, nickel, cobalt, cadmium, lead, chromium
total iron, phenols, formaldehyde, manganese (in total), mineral
oil, anionic surfactants, pH.

The content of heavy metals in the sediments has been very
varied, but in most cases low. Among all the identified heavy
metals in selected samples of bottom sediments the concentration
of cadmium varied and ranged from 0,2 mg/kg in sediments of
the river Chechera to 1.7 mg/kg in the river Moscow.

The cobalt content of sediments was also varied, but
somewhat higher than cadmium and ranged from 0,2 mg/kg to
6,5 mg/kg, but in most water bodies it does not exceed 2,0 mg/kg.
The content of nickel and lead in the sediments of investigated
rivers was at the level of chromium. The lead content in the
majority of watercourses was 0,5-5,0 mg/kg. The maximum
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content of lead was observed in the sediments of the river V\yunka
(20,0 mg/kg).

The average copper content in sediments of the investigated
watercourses was at 10-15 mg/kg, but in sediments of the river
Malinovka it reached 200 mg/kg.

The concentration of zinc in the sediments of streams can
be considered elevated in comparison with other metals listed
above. The amount of zinc in most watercourses was about 10-20
mg/kg, but in sediments of the river Moscow it was 80-85 mg/kg.

The content of manganese in all the studied streams can be
called high. Its concentration ranged from 50 mg/kg to 400
mg/kg, and the maximum was found in the river Chechera
(980mg/kQ).

The highest content of all submitted metals in the sediments
of the investigated watercourses was iron which concentration in
almost all watercourses were 1700 mg/kg - 2000 mg/kg. In
sediments of the river Moscow it reached 4000 mg/kg.

Among the pollutants the content of phenols in the
sediments was not high and in most of the objects it was 0,4-0,8
mg/ kg. The lowest concentration in the sediments of
watercourses was the content of detergents, it did not exceed 0,15
mg/kg.

The formaldehyde content in the bottom sediments of the
watercourses was very diverse and was 5-10 mg/kg, but in the
rivers Makedonka and Chechera it reached 30 mg/kg.

Very significant and diverse of all the pollutants was
petroleum contamination of sediments. The maximum oil content
was in the sediments of the rivers Malinovka, Viunka, Petritsa (8-
9 mg/kg). The content of oil in the sediments of the river Moscow
do not seem high in comparison with the above, and did not
exceed 3,5 mg/kg. [6]

The ecological status of the aquatic ecosystem is estimated
by the degree of pollution of its water component and the level of
accumulation of toxic substances in the sediments. Their research
is of great importance in determining the degree of anthropogenic
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pollution of rivers and assessing their original state necessary for
future ecological and geochemical monitoring. At the same time,
the number of papers devoted to a comprehensive assessment of
sediments is extremely small.

It should be noted that it is difficult to evaluate the results
of measurements. The lack of a clear solution to the question of
the role of sediments in the process of self-purification and the
MPC of pollutants in the water bodyis due to insufficient
development of the common approaches to the analysis of
sediment samples. There is no interpretation of the results based
on particle size distribution of sediments approaches to rationing
of sediments quality. In our country there is a commonly exepted
system of state environmental monitoring, introduced by the
Federal Law Ne 331 (2011), but it is unlikely to be effective in the
absence of standards for polluting substances content in the
sediments as the protection of pollutants deposit and the most
dangerous component of the aquatic ecosystem. [7] There are
standards for MPC of pollutants in water and soil, however, the
assessment of sediments is much more complicated. Thus the
assesment of sediments quality was carried out by using any
appropriate criteria for water or MPC pollutants in the soil. To
assess sediments according to the standards developed for the soil
is not quite correct, because sediments are not soil and differ from
it in terms of formation, accumulation and migration of
pollutants, they are subject to completely different requirements
and regulations.

In the Russian Federation the control of bottom sediments
of water systems is provided in accordance with the law "On the
Environmental Protection” (2002), the Law "On fishing and
preservation of aquatic biological resources” (2004), the Water
Code (2006). It is included in the monitoring system of the
environment. [8, 9, 10] However, there is no single document
with norms for pollutant content. Existing standards assess of the
sediment quality have a regional status and differ significantly.

The lack of a single normative base does not ensure
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effective monitoring of the ecological state of sediments and
makes it impossible to discover the most ecologically
disadvantaged areas in reservoirs, adjust the composition and
amount of monitoring to identify and neutralize the sources of
pollution.

To create an effective state system of monitoring of bottom
sediments it is necessary to develop regulatory requirements,
which prerequisite should be a single standardized basis.

A great amount of hydrobiological observations, their
comprehensiveness, comparability, harmonization  and
standardization, centralization of all hydrobiological information
have special requirements for methods of hydrobiological
analysis of surface water and sediments. These methods should
be available for hydrobiologists who do not have high
professional qualifications, complex technical and material
support. However, they must ensure adequate assessment of water
quality and sediment, giving highly reproducible results, ensure
rapid receipt of reliable information, have sufficient resolution to
detect even temporary minor violations of individual biological
processes as well as the general status of aquatic ecosystems,
have highly effective working conditions of the general
observation network, including remote areas. At the same time
hydro-biological methods of analysis should provide long-term
storage of hydrobiological information as the basis for forecasts
of changes of aquatic ecosystems caused by nature and
anthropogenic activities.
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The article is devoted to the very topical issue of adverse

human health effects in Samara. The topic under consideration, of
course, is of interest from an environmental, legal and social
point of view as the greatest anthropogenic influence exposed
areas of industrial development and areas with a high density of
population residence, to which the Samara region, and especially
the city of Samara.
In recent years, a large amount of research devoted to the study of
the complex influence of environmental factors on human health,
but remain poorly understood regional aspects, namely indicators
of environmental pollution on the municipal areas of Samara and
their impact on public health. This determines the feasibility of a
study aimed at understanding the extent of pollution and the
incidence of the population in some areas.

The aim of the work is to analyze the sanitary situation in
the various regions of Samara and the city rankings largest
integrated antropogenic load on human health.

The work is done on the basis of research Institute of hygiene and
human ecology. Human ecology and environmental hygiene
under the program "analysis of the environment and demographic
and health situation for epidemiological modelling of the
formation of ecologically dependent disorders” and was used by
the following documentation:

- The statistical data on population of districts of Samara in 2004-
2013, presented by the Samara regional Committee of state
statistics in the "statistical Yearbook of Samara"

- Annual reports of medical institutions of the Department of
health administration of Samara for 2004-2013, form No. 7 and
12 (the head - V. V. Goryachev);

- Protocols of water and soil, performed by the Department of
hygiene and epidemiology in Samara the Federal budgetary
healthcare institution "Center of hygiene and epidemiology in
Samara region™

- The statistical data about air quality in the city of Samara with
13 fixed-route (under torchlight) posts (2004-2008), submitted to
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the Federal budgetary healthcare institution "Center of hygiene
and epidemiology in the Samara region";

- The statistical data about air quality in the city of Samara with
18 monitoring stations (2009 - 2013) submitted Volga
Department of Hydrometeorology and environmental monitoring.

For the calculation of integrated indicators of chemical
pollution, determination anthropogenic impact and ranking the
city used Guidelines "comprehensive definition anthropogenic
load on water bodies, soil, atmospheric air in the areas of
residential development.”

The state of the habitat of the administrative districts of Samara
was estimated as of air pollution, quality of drinking water and
soil.

The analysis of the qualitative and quantitative evaluation
of hygienic air pollution indexes 9 5300 in the amount of research
on each observation post. The volume of total emissions of
polluting distributed in nine administrative districts of Samara
uneven. If the central areas of the city (Oktyabrsky, Samarsky,
Leninsky and, to a lesser extent, Jeleznodorojnii) determining
factor of air pollution are emissions from vehicles, for the
industry, the Kirovsky, and Sovietsky industrial enterprises
Krasnoglinskoye areas contribute to the pollution of the air
environment is more significant. The leading air pollutants
administrative Samara is formaldehyde. Thus, the sanitary
condition of the air environment of the poor districts of the city,
although the content of the substances does not exceed the MPC.
The highest rate of air pollution identified in the Leninsky
district. The lowest in the Sovietsky administrative district.

The analysis of the results of studies 556 samples of tap
water for 14 indicators (completed 7784 study). The quality of
drinking water supplied to the population of administrative
districts of Samara centralized water supply systems for the
sanitary-chemical indicators meet hygienic requirements, but
should pay attention to the improvement of the water treatment
system in the Kuibyshev and Krasnoglinsky areas where water is
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used as a source of underground water with high iron content . In
these areas, water pollution index of the highest.

The analysis of the research results of 180 soil samples in 6
indicators (research carried out in 1080). Samara for a number of
decades has been a major industrial center with different types of
industries that are sources of heavy metals entering into the
environment in general and the soil in particular. Thus, the
sanitary - hygienic characteristics of the soil on the territory of
the administrative districts of Samara unfavorable. The soils are
alkaline, rich in metals and oil products. Only two
Krasnoglinskaya and Samarsky areas throughout the observation
period, the oil content was lower MACs.

The most contaminated, which is confirmed by statistical

methods research is the soil of the Industrial District, the content
of copper and cadmium in comparison with other areas.
Soils contaminated with parts of the sanitary - indicative
microflora, small codes that do not show the well-being, and the
inhibiting effects of chemical pollution. An exception is the soil
of the Kuibyshev region, where bacterial contamination was
within standards.

The study identified areas of Samara with different levels of
exposure to environmental risk factors. The greatest value of the
complex antropotehnogennoy load characteristic of the Leninsky,
Kuibyshev and Industrial areas of the city. At the same time
Leninsky and Kuibyshev district have been identified as the most
disadvantaged by high rates of air pollution and industrial - soil.
Also highlighted areas with the lowest level of anthropogenic
load: Jeleznodorojnii and the Sovietsky.

Assessment of stress sanitation situation due antropo man-
made environmental pollution in Samara was made based on the
results of hygienic ranking. At the same time, along with a
comprehensive  indicator of the load into account
antropotehnogennoy indicator of climatic conditions (topography,
mesoclimate, the intensity of the natural processes of self),
ranked by 3-point system, as well as health indicators of
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morbidity neoplasms, diseases of the circulatory system and
respiratory system. Since throughout the city climate conditions
correspond to the value "favorable", the values of the index for all
areas taken per unit.

Thus, virtually all the administrative districts of Samara
degree of tension sanitary situation is characterized by a
relatively satisfactory only exception is the Leninsky district,
where there is poor sanitation situation, and the degree of
ecological trouble described as tense.

To reduce antropogenic impacts in the area of the city
should:

1. Optimize the movement of vehicles by:

- Construction of a new central line;

- Increasing the capacity of existing highways;

- Improving coating roads;

- Improving the quality of petrol;

2. Develop a set of measures to improve the ecological and
hygienic condition of the soil administrative districts of Samara
- Seamlessing garbage collection;

- Paving areas garbage collection;

- The elimination of any unauthorized dumps;

- Maintaining the optimal condition of the lawn;

- The creation of new green areas;

- Introducing restrictions on parking of vehicles.
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Abstract: Introduction of international standards on perfume-cosmetic
manufactures plays an important role in producing high quality
products without threatening the environment. Certified ecologically
friendly manufacture allows achieving more attractiveness to the
manufacture itself and the product. These kinds of manufactures require
less financial investments to reach the 1ISO 14000 and it will receive
more benefits than losses.
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Compliance with 1ISO 14000 is a direct proof of the fact that
the company is not only concerned about the damage caused to
the environment, and manufacturing of environmentally friendly
products, but also is focused on the rational use of natural
resources. In the European Union such compliance with
environmental regulations is a requirement for a well-functioning
industrial enterprise. More 500 EU environmental Directives,
Regulations and Decisions constitute the body of the legal base of
all industrial activities [1].

Russian perfume-cosmetic manufactures realize that is
being more and more important to meet environmental standards
for beauty products manufacturing, so they make environmental
issues an essential goal of their activity. More precisely, the law
departments have to ensure compliance with international
standards of environmental protection.

The Environmental Impact Assessment (EIA) Directive
85/337/EEC, in force since 1985 and amended in 1997, 2003 and
in 2009, is still widening the scope. It increases the types of
projects requiring mandatory environmental impact assessment. It
provides new screening criteria and establishes the list of required
data. The basis of the Directive is the principle of "prevention”,
the meaning that measures to protect the environment should be
taken in advance to prevent their occurrence in the future [2, p.
17]. Therefore, any economical project must have an appropriate
environmental assessment.

Cosmetic legislation in Russia does not require
environmental labeling of products. And to make it demands a lot
of time, expert work, extra charges to be added to manufacturing
costs, and finally, resource-cost vs user-value is to be discussed.
Cost accounting with total expenses allocation can be heavy for a
small enterprise. Still one hopes that such a label would enhance
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the attractiveness of products for the consumer. This point is the
incentive for receiving environmental certification.

The implementation of Council of the European
Communities Regulation (EEC) No. 880/92 on an eco-label
award has had a difficult way in Europe: it was adopted in 1992,
upon a current German one of 1991. First, it was just an added
Plus for customers to prove the quality. After more than 20 years,
an "eco-daisy" stamp of approval seems to become “the must”
and predict an increase in eco-label producers soon. It dealt first
with "environmentally-friendly" packaging: it was an award in
the proper meaning of the word. It is still being too costly to be
effective, yet... The client is the king. Will it be an attraction for a
Russian client? Is the Russian client concerned with the
environmental issue well enough? An assessment is to be done.
Or rather Russian manufactures think that this label is a way to
sell their production in European countries? It is quite another
task. And another assessment is to be done. The only condition to
make this label substantially impact development of eco-friendly
merchandise is the quantity of manufacturers participating in the
program. The producers must see a market advantage in joining
it, in showing the relationship of environmental certification to
the pollution control [3, p. 16].

RUNE 5 The products can be labeled with «green dot»
7% (German: Der Griine Punkt, Fig. 1.), created in
1999 [4] and meaning that the packaging
materials of consumer goods is recycled and the
manufacturer of the product contributes to the
cost of recovery and recycling. [3, 18 c.].

The packaging of perfume-cosmetic products can

/h—l be marked "Not Tested on Animals™ or Animal

C) ( friendly [5]. This symbol indicates that the
NOT TESTED perfume-cosmetic products were not tested on
ON ANIMALS " . .
animals during the manufacture and do not contain
ingredients of animal origin.

&,
Q
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However, Russian companies are not that much focused
on the introduction of environmental standards on manufactures.
It is the case of perfume-cosmetic producers. The compliance to
ISO 14000 is not obligatory but voluntary. They are mainly
focused on the compliance of their product to Russian quality
management standards, technical regulations and sanitary-
epidemic norms in manufacture [6]. In the studied cosmetic
industry it is theNSS [7].

Manufacturers of perfume-cosmetic products do not see a
direct economic gain from obtaining a certificate of compliance
and introduction of the 1SO 14000 environmental management
system. No doubt that the compliance with these requirements is
the most important for the Russian market because consumers are
less certain in Russian local products quality. We think, on the
contrary, that this is the great reason to achieve compliance of
local cosmetics to international standards on safety and quality.
To explain it to chiefs of the industry is of a top priority.

Environmental management should provide analysis and
selection of economically acceptable realization of its objective
function, the cost-effective production, carying for the
environmental performance of the manufacture [8]. Manufactures
of perfume-cosmetic products are not "dirty” in terms of
produced emissions. Basically, emissions contain minimal
concentrations of chemical elements that are disposed of through
the sewer system (however, there are elements which require
more thorough recycling, such as oils, anti-bacterial agents,
preservatives). For this reason, the introduction of environmental
management system does not require large investments in terms
of the integration of new links to ensure the reduction of
emissions at the final stage. For example, to reduce the amount of
substances discharged into the sewage system, the manufacturing
cycle can be completed with stage of waste disposal with
equipment for adsorption and flocculation.

EMS implementation also involves the use of
environmentally safe components, and emitting use of
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preservatives, pesticides, antioxidants, antibiotics and others in
the manufacture. Substances that are harmful not only the
environment when waste disposing, but also is harmful and cause
allergic reactions directly to consumers of products.
Manufacturing products without preservatives and parabens,
which increases the expiration terms of products, will cause a lot
of questions from the distributors because of the increased risk of
faster expiration of products.

Therefore, to minimize risks for consumers, the production
will have to cut the production amount.

One of the demotivating points is an increase of the final
cost. It is a widespread practice to put higher prices for eco-
friendly products [8, p. 34]. Consumers understand that
producing eco-friendly products requires natural raw material, so
they would rather buy more expensive healthy and safe products.

Certification as a way of introducing environmental
management is typical for Russia. The introduction of
environmental management in perfume-cosmetic manufactures
must contribute to the solution of economic and environmental
problems which provides eco-sustainable state of the
manufacture. However, the worldwide certification process for
environmental management systems, government support and
international confidence in environmental management of
manufacturers support this trend. Moreover, conformity with
environmental production standards allows businesses to get tax
innovation wavers, tax allowances for anti-pollution investments,
as well as credit, insurance and other benefits [8, p. 40].

Perfume and cosmetic manufactures have mostly passive
environmental management focused on compliance with the basic
requirements and regulations [6, p. 97]:

1. Cleaning at the end of the production cycle
2. Reducing pollution
3. Environmental reporting
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The use of secondary resources at cosmetic-perfumes
manufactures is not developed, because of the nature of cosmetics
and oral hygiene products.

The government should stimulate producers to make steps
for compliance with the world environmental policy. Resource-
saving energy consumption, environmental marketing ethics
policy, the use of more efficient tools, in all operations at
international levels, must be supported by the use of
environmental  certification programs. Government and
certification authorities stimulate the introduction of a label of
conformity with technical regulations of the Customs Union
"About the package safety": the manufacturer is obliged to
indicate all types of packaging (bottles, cardboard packaging)

with Mobius loop.
N2 4 This universal recycling symbolic label includes
& o indications about the recyclability of the package,
- ’ numbers corresponding to its material.
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X
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Indeed, environmental management is impossible without
the involvement of certain funds needed for additional education
of the staff, development of additional documentation.

Instead of creating new departments in the company and,
consequently, new jobs it is highly recommended to increase the
responsibility and awareness of the existing staff and individual
stimulation maintain a high environmental quality [10, p. 151].

As it was said before, the other goal is to find a way to
international markets which, of course, requires eco-standards as
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the main criteria [8, p. 37]: assessing the environmental life cycle,
being focused on the environmental impacts of the product in all
stages of its production, as well as decision-making in boundaries
of strategic marketing for new product promotion.

In conclusion, practical bases of cosmetic manufacture in
the field of environmental management is to prevent impact on
the environment savings raw materials and energy resources
including losses during storage, transportation, unaccounted
losses, etc.

With introduction of environmental management system a
perfume-cosmetic manufacture get more benefits than financial
losses.

Ecological labeling on final product increases its
attractiveness to consumers. The task of the government policy in
the field of saving environment is to introduce international
ecological standards, to stimulate manufacturers to obtain the ISO
14000 certificate. Manufactures with 1SO 9000 have to make less
involvements to adapt to ISO 14000 certificate. Successful
integrating of ecological standards most of all depend on leaders
ecological orientation.
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Abstract: The work and life of Nikolaj Roerich coincide with a sort of
celebration of the planet, to which he was intimately connected. What
emerges from the work of this great master is the interdependence of
life and art, beauty and the sacred, the inner and outer worlds, travel
and arrival, peace achieved and perennial search.

These elements come together in a unity that shines with its own colors.
The intent of my paper is to show how Roerich’s artistic and earthly
journey paints a kind of perennial and sacred beauty based upon a
perennial and syncretistic wisdom.

Keywords: Roercih, painting, spirituality, syncretism, earth, nature,
landascape, Tibet, Mountains, colors, Perennial Philosophy.

Mircea Eliade writes: «The conscience of a real and
meaningful world is intimately linked to the discovery of the
sacred. Through the experience of the sacred, the human spirit
has grasped the difference between what is revealed real,
powerful, rich and meaningful, and what is lacking in these
qualities: the chaotic and dangerous flux of things, their fortuitous
appearances and disappearances with its empty of meaning.
Nikolai Roerich’s artistic and existential intent was right in line
with this Elidian thought: discover the sacred, see it, see it in the
reality of things, finding it as the meaning of them and at the
same time as their beauty.
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The reality seen and painted by Roerich, was a reality

imprinted in sacredness, a sacredness full of meaning, a
transcendent and metaphysical meaning. The latter turns to imply
the concept of beauty too.
My intention is to frame the Roerich phenomenon from these two
distinct perspectives: the discovery of reality as sacred and
therefore full of significance and the realization of his
overwhelming and intrinsic aesthetic value.

First we must understand which meanings he grasped in
the reality. It should be considered that he was fascinated by
Eastern philosophical doctrines, his frequent trips to the East
shows it clearly, in his paintings the East is a key issue, especially
the snowy peaks of Tibet. Roerich also was deeply fascinated by
Helena Blavatsky who in turn was attracted by the East. What are
then these influences concretely?

Substantially Roerich, caught and painted a deep harmony
between Humankind and the Creation; they are not separate but
together, it is a single consciousness: the real is an extension of
ourselves, the outer world is nothing more than the mirror of the
inner one- Schopenhauer as well, who was also very influenced
by Indian philosophy stated die Welt ist meine Vorstellung, the
world is my representation.

Roerich, just like Gurdjieff — to mention another
syncretistic Russian Master travelling along the East - wandered
far and wide across the globe in search of the truth, in this sense
we could call him a philosopher, in the old sense of the term, as a
lover of truth. He traveled seeking truth and traveled to propose
it, to spread it, to share it, as the center Corona Mundi created in
New York just proves it.

The very fact of traveling, assumes in Roerich two
specific meanings, the first coincides with the love for the planet,
the indissoluble link with it, as they were one thing; the second
implies a peculiar attitude towards the truth, typically syncretistic.

Roerich is one of those characters very closed to the so-
called Philosophia Perennis, namely that specific philosophy that
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sees in every religion, in every spirituality, in every philosophy, a
spark of truth. The Perennial Philosophy, whose the syncretism is
its ontological matrix, treasures from different and distant
historical and geographical contexts, the corpus that forms its
own significance, a significance based on certain assumptions
common to different Weltanschauungen developed throughout
history.

Substantially, these assumptions are summarized in the
interconnection of the physical and metaphysical reality, in
quantum terms in their entanglement - quantum physics repeats,
in scientific terms, some of the assumptions of the perennial
philosophy.

The fundamental consequence of a concept of such far-
reaching is that the man is no longer in conflict with reality as
outer reality is not «outer» anymore: man and the planet are two
manifestations of a higher and metaphysical reality, as two waves
of the same sea.

This involves a totally harmonious relationship of man
with the surrounding matter: the world is not seen as something
to be exploited, to use and abuse to man’s advantage. Man,
according to the perennialist perspective, fully approved by
Roerich, has not a violent attitude toward the planet rather a
loving, peaceful, harmonious one. Think of the countless images
of the Masters in meditation in the colored mountains painted by
Russian artist. These men are in harmony with the Creation, a
Creation of fantastic, fabulous, wonderful colors, as wonderful is
the discovery of such a harmony.

The World seen from this mind set is a more beautiful
world, as we never were used to see it. Roerich’s colors seem
brighter than the real, but in reality it’s us who actually are are
too dull.

Once such a deep harmony is reached, the intrinsic
aesthetic value to the real emerges.

In conclusion, Roerich’s painting should be framed in a
perspective that is both metaphysical and aesthetic, the same
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perspective with which he lived his existence: his life was a
spiritual journey in the name of an intellectual freedom, it was a
perennial and fascinating search, in order to discover the sacred
and its aesthetic and metaphysical value.

In a letter he wrote: «Give art to people, as it belongs to them.
Not only museums must be embellished but theaters, schools,
libraries, station buildings, and hospitals too; prisons must be
beautiful as well, then there will be no prisons anymore».
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310POBbS IMUHOCTU
Poccus
()OKmop NnCUxosiocu4ecKux Hayk,
npogeccop
Kaqbeapa MEXHON02UU U NCUXOTI020-NE0A20SULECKUX 0LICZ4MI’UZMH
@I'BOY BIIO Yensbunckuil 20Cy0apcmeeHublil ne0a2o2uyeckull
yHusepcumem, Yenabuuck
guslyakovani@rambler.ru

AHHOTaIII/IﬂZ OHpeI[CJ'IHCTCH AKTYAJIbHOCTDb UCCJICAOBAHNA CaAMOOIICHKHU
JIMYHOCTHU KaK MHAUKATOPA IICUXUYICCKOI'0O 310POBbA. O6o3HauaeTcst

pAa IOAXO040B K paCCMOTPEHHIO IICUXUYECKOTO 3T0POBbA.
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3I0POBLEC, TYMaHUCTHYCCKAA IICUXOJIOTUA.
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[Icuxuueckoe 310poBb€ — oOAHA U3 Hauboyiee OCTpO
oOcyxnaemMbplx mpoOineM B  ncuxosorud. [lcuxuueckum
3JI0POBBEM MHTEPECOBATUCH (PUITOCO]PHI U MICUXOJIOTH PA3TUIHBIX
LIKOJI ¥ HampasyieHu# — [lunepon, Onukyp, 3.Ppeiin, A. Annep,
K.I'. YOur, A. Macnoy, B. ®pankn u nap. OTedecTBEeHHBIC
IICUXOJIOTM  TakX€ pacCMaTpuBalIM  OTIEIbHBIE  ACIEKTHI
nymieBHoro komdopra uenoeka  (C.JI. PyOunmreitn, b.I'.
Amnanbes, B.H. Mscumes, b.C. bparycs, A.E. JInuko u ap.).

OpnHako, HECMOTpPST HA MHOTOUMCJIEHHBIE HCCIIEIOBAHUS B
3TOHM 00JacTH, CTaTyC MCUXUYECKOTO 3/10pPOBbSl HA CETOHSAIIHUI
JIeHb HeOoJHO3HaueH. KaTeropuioo «ICHUXHYECKOE 370pPOBHE)
OCMBICJIMBAIOT ¥ aHAIM3UPYIOT MO-pa3HOMY. OJTO HAET HOBBIE
BO3MO>KHOCTH MCCJIEI0BAHUS ICUXUYECKOTO 3710POBbSI YEJIOBEKA.

IIpu ompenencHUM MOHATUSA <(TICUXUYECKOE 3/10pPOBBE»
CYLIECTBYIOT pa3zHouTeHus. Tak, B cloBape MPaKTHYECKOTO
ncuxonora [12, c. 175] ncuxudeckoe 310pOBbE OINPEAETAETCS
KaK COCTOSIHME JYIIEBHOTO OJIaromoiydusi, XapakTepHOe
OTCYTCTBHEM OOJIE3HEHHBIX TICUXMYECKUX MPOSBICHUN U
oOecrieunBaroIiee aJaeKBaTHYIO YCJIOBUSM JI€HCTBUTEIBHOCTH
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PEryJAlUI0 TOBEACHUS U JIeATENbHOCTU. B 3TOM NO3UTHBHOM
CMBICIIE  IICUXMYECKOE  3/10pOBbE  SBISIETCS.  OCHOBOM
Omarononyunsi ¥ AGGEKTUBHOTO  (PYHKIIMOHUPOBAHMS IS
YeJI0BEKa U JIJIsl COOOIIECTBA.

HekoTopsie aBTOpbI OMNPENENAIOT MCUXUYECKOE 3J0POBbE
KaK MHJeaJbHOE TIIOHSATHE, OCHOBAaHHOE Ha TBOPYECKUX
OPUHIIMIIAX ~ CBOOOMABI,  JyXOBHOCTH,  WHJWBUIYaTbHOCTH,
COLIMAJIBHOW HMHTETPUPOBAHHOCTU. OJTO HE (UKCUPOBAHHOE
COCTOSTHUE ObITUS, HE  COCTOSIHME  JOOpOJeTend,
YIOBJIETBOPEHHOCTH, CYAcCThsl; 3TO HE KOHEUYHBIH IIyHKT, a
HAIpaBlIEHUE, B KOTOPOM 4YEJIOBEK JBIIKETCS, CJenys CBOei
UcTUHHOM mnpupoxe. [lo MHEHHIO HccienoBaTelel, CYIIHOCThb
IPUPOJBI YEJIOBEKa KOHCTPYKTHBHA, PEATMCTHYHA, pa3yMHa,
aKTHBHA U BECbMa 3aCiIy)KUBaeT aoBepus [4].

N.B. JlyOpoBuHa OTCTaMBaeT MPUHIUIHAIBLHOE DPA3IUYUE
TEPMHHOB  «IICUXHWYECKOE 3/10POBbE» M  «IICUXOJIOIHYECKOe
3I0pOBBE»: TEPBBIA, 10 MHEHHUIO aBTOpPa, OTHOCUTCS K
OTJIEIbHBIM NICUXUYECKUM IpoLeccaM U MeXaHU3MaM, BTOPOH — K
JUYHOCTH B LIEJOM, HAXOJIUTCS B TECHOHM CBSI3U C BBICIIUMHU
MIPOSIBJICHUSIMU YEJIOBEUECKOTO yxa [8].

B psane ncuxonorndyeckux paboT MCUXUYECKOE 3/10pOBBE
COOTHOCUTCSl C MEpEeXMBAHUEM ICHXOJOTHYECKOro KoMpopTa u
IICUXOJIOTHYECKOT O nuckoMopra. [Tcuxonornueckuit
JUCKOMGOpPT  BO3HHUKAET B pe3yibTare  (pycTpauuu
noTpeOHOCTEH TMUYHOCTH, MPUBOASIIEH K NenpuBaiyu [9].

A. Macnoy npoOiemMy NCHUXHUYECKOIO 3/70pPOBbsI U€IOBEKa
CBA3BIBAJl C IIOCTOSIHHBIM IIOMCKOM CBOETO IpEAHA3HAYEHUS.
N3BecTHBIN uccaenoBaTellb CUMTAN, YTO TJIaBHBIM MOKa3aTeleM
NICUXUYECKOT0 370POBbSl BBICTYNAET CaMOAKTyalInM3alus Kak
M3HaYaJIbHAas CIOCOOHOCTh YENOBEKa. JTO IMOHITHE BKIIOYAET B
ce0si BCECTOPOHHEE U HENpEephIBHOE pa3BUTHE 4YelIOBEKa,
MaKCHMaJbHYIO pealn3aliio BCeX ero BO3MOXKHOCTEN, 60rarcTBo
HMOIMOHAIBHON cepbl U JTyXOBHOH >KU3HHU, BBICOKUH YPOBEHb
MICUXUYECKOTO 37I0pOBbSi M  HPABCTBEHHOCTH, aJIeKBaTHOE
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BOCTIPUATHE OKPYXAIOIIMX, MUpPa MU CBOETO MECTa B HEM, T. €.
BKJTIOYAET B c€0sl U CAMOOLICHKY JTMYHOCTH.

Onupasice Ha omnpeneieHue BcemupHON opraHuzanuu
3/paBOOXPAHEHUs, IICUXUYECKOE 3J0pPOBbE — 3TO COCTOSIHUE
OJiarornoy4us, Ipu KOTOPOM UYEIOBEK MOXKET Pean30BaTh CBOM
COOCTBEHHBI  TOTEHIMAN,  CIPABIATECA C  OOBIYHBIMH
JKU3HEHHBIMH  CTpeccaMH, MPOAYKTHMBHO M  IUIOJOTBOPHO
paboTaTh, a TaKKe BHOCUTbH BKJIJ B KU3Hb CBOEr0 COOOILECTBA
[11]. IIcuxuueckoe 3I0pOBbE — OTO HE  COCTOSIHHE
HENpPEephIBHOIO  OJaK€HCTBA, @  B3aUMOJICHCTBUE  Kak
OTPUIATENbHBIX, TaK U MOJOKUTEIbHBIX SMOIMA U HACTPOCHUH.
[Icuxuuecky 310pOBbIE JIIOAU MBITAIOTCS cOajaHCUpPOBaTb U
pa3BUTh pa3JIMYHbIE CTOPOHBI CBOETO «1» — (DU3UUECKYIO,
MICUXUYECKYIO, AMOIIMOHAIbHYIO, a MHOTAa M AyXoBHYIO. OHU
OLIYIIAIOT  IIeNIeCOOOPa3HOCTh  CBOEr0  CYIIECTBOBAHUS,
KOHTPOJIUPYIOT ~ CBOIO  JKM3Hb,  YYBCTBYIOT  MOJJEPKKY
OKpYXAIOIIMX K CaMU OKa3bIBAIOT MOMOIIs JroAsaM. Jlroau,
MEPEKUBIINE TSDKEIYIO TICUXOJIOTMYECKYI0 TpaBMy, dYacTo
OJIEpXKUBAIOT MoOeay HaJ OO0JIbl0, CTpPaXOM U OJUHOYECTBOM
Onarojgapsi yCTaHOBKE, KOTOPYIO OHM CaMM 3aJaloT CBoOei
ncuxuke. OTKpbITasg, AaKTUBHAs, ONTHMHUCTHYHAS TMO3UIHUSI
MIOMOTaeT MPeBO3MOraTh O€Ibl.

IC. Huxudopor [10] B KkadecTBE KpUTEPHUEB
MICUXUYECKOTO 370pPOBbsi HA3bIBAET IICUXUYECKOE DPABHOBECHE,
TapMOHUYHOCTh OpraHH3aIu TICUXUKH, a/IaNTHBHbBIE
BO3MOXXHOCTH TICUXUKU. 3J0pOBBIA YEJIOBEK — 3TO YEJOBEK
rapMoHNYHbI. COOTBETCTBEHHO, AHOMAllMd B  Pa3BUTUU
JMYHOCTH HauboJiee SPKO 3asBISIIOT O cede B NPOSBICHUIX €€
JTUCTapMOHUHU, YTPATe PABHOBECHUS C COIMAIIBHBIM OKPYXCHHEM,
TO €CTh B HapyUIEHHUH IPOLECCOB COLMUAIbHON aJanTaluu,
conpsbkeHust ¢ couuymoM. OT CTENEHU BBIPAKEHHOCTHU
MICUXUYECKOTO PAaBHOBECHUS 3aBUCUT Mepa YpPaBHOBEHIEHHOCTH
YeloBeKa U OOBEKTUBHBIX YCIIOBUH, €ro MPUCIOCOOIEHHOCTb,
aJaNTUPOBAHHOCTh K HHUM. Y 4YeJlOBEeKa HEypaBHOBEIICHHOTO,
HEYCTOMYUBOTO (bakTuuecku HapyIlIeHo paBHOBecHE,
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FapMOHUYHOE B3aUMOJICHCTBUE MEXAY CBOMCTBAMH, JIeXKAIIUMU
B OCHOBE €ro JIMYHOCTHOTO cTaTyca. TakuM oOpazom,
BaXHEHIIMMU  (akTopamMu, BIUSIOUIMMH HAa  COCTOSIHUE
IICUXUUYECKOTO 3[J0POBbS YEJIOBEKA, SBISIOTCA  I'E€HETHUYECKUE,
COLIMAJIbHBIE, dMOIMOHATIbHBIE.

CaMoolleHKa OTHOCHUTCS K SMOIMOHAIbHBIM (akTopam.
PaccmoTpum  gaHHBIH ~ acmekT  JUYHOCTH  C  TMO3UIUH
MICUXUYECKOTO 37]0POBbSI.

CamoonieHka — OJHO M3 0a3MCHBIX KayecTB JIMYHOCTH,
OJlHA W3 TJIABHBIX €ro (yHKIUNH — 3amuTHas, KOTOpas
mpenanonaraeT  moa  coboi  obecriedeHHe  OTHOCUTENBbHOM
CTaOUJIPHOCTH W HE3aBUCUMOCTH JHM4YHOCTH. CamoolleHKa
SBIIIETCS. PETyASTOPOM IOBEIACHHS JTUYHOCTH, CIIOCOOCTBYET €&
(OopMUPOBAHHUIO.

B oreuectBennoir mncuxonoruu (b.I. AmnanwseB, JLU.
boxosuu, N.C. Kon, C.JI. Pyounmreitn, B.®. Cadpun, 1.A.
UYecnokoBa, B.B. Cronun, A.B. 3axapoBa, JI.B. bopo3auna,
O.H. MonuaHoBa u Jip.) caMOOLIEHKa pacCMaTpUBAETCS B TPEX
TEOPETHUECKUX paKypcax: KaKk KOMIIOHEHT CaMOCO3HaHMS, Kak
LHEHTPaJIbHOE JIMYHOCTHOE 0O0pa3oBaHME M KaK KOMIIOHEHT
NICUXUYECKOr0 3/10poBbs. B pamkax mocienHero o00coOsOTCs
UCCIIEIOBaHMSI  JIETEPMHUHALIMA  CaMOOLICHKH U  (aKTOpOB
BHemHell cpeasl (H.C. I'myxaniok, A.M. KomoGkoBa, A.A.
[TeuepkuHa u n1p.).

Kak xommonent camoco3nanus (b.I'. Amnannes, JI.B.
bopozauna, U.C. Kon, C.JI. Pyounmreitn, B.B. Cromun, ..
YecHOKOBA W [Ip.) CaMOOIIEHKa TPAKTYeTCS YYEHBIMH Kak
CTEp)KEHb nporecca CaMOCO3HaHUs JUYHOCTH, ero
MHTETPUPYIOLIEE HAa4allo, IOKa3aTellb UHIMBUIYaIbHOTO YPOBHS
paszsutus. Tak, mo muenuto M.M. YecnokoBoii [14], camoorieHka
Ha Ka)XXJIOM BO3PAaCTHOM 3Tale€ CTAaHOBJIEHUS JTUYHOCTH, C OAHOU
CTOPOHBI, OTpa)kaeT ypOBEHb CAMOCO3HAHUS U SMOIIMOHAIbHO-
[IEHHOCTHOTO OTHOILEHHs K ce0e, C IPYroil CTOpPOHBI, SABISETCS
BOKHEUIITUM BHYTPEHHUM yCIIOBUEM WX PA3BUTHUS.
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UccnenoBanuss K.A. AOynbxanoBoii-Cnasckoit, JILU.
boxosnu, U.C. Kona, K.K. ITlimaronosa, B.B. Cronuna orHocsr
CaMOOLIEHKY K LEHTpaJIbHbIM JIMYHOCTHBIM oOpa3oBaHusM. [lo
MHEHHIO YYEHBIX, CaMOOIIEHKAa (YHKIMOHAIBHO CBSi3aHA CO
BCEMHM  JIMYHOCTHBIMU  CTpykTypamu. OnHa  BiHsfeT Ha
HAIPaBJIEHHOCTb JINYHOCTU U BO MHOTOM OIpEEIsET CTENEHb €€
aktuBHocTH. JI.B. Boposauna [3] oTMedaeT, yTO caMOOLIEHKa B
3HAUUTEJIBHON CTENEHU MOXKET JAETEPMHUHHPOBATH JMYHOCTHBIN
KOM(OPT WIH JUCKOM(DOPT, BbIPAKEHHBIN B CTENEHH MPUHATHS
CyOBeKTa, €ro yJIOBJICTBOPEHHOCTH coOoi. Kpome Toro,
CaMOOLIEHKa  CIYXHMT HMCTOYHHUKOM  HAIlOJIHEHUS  3HaHUii
YeIoBeKOM O cebe, 3HaHWi O0COOBIX, NPOLISANINX OICHKY,
IIO3TOMY UMEIOIIUX 00Jiee BHICOKUIN MOPSIIOK.

ITo muenuto bepHca [2], ecTh Tpu MOMEHTA, CYLIECTBEHHBIX
JUIs TIOHMMAaHUsl CaMOOLIGHKHM. Bo-IepBbIX, BaXXKHYIO poiib B €€
(GOpMUPOBAaHUH WTPAET COIMOCTaBIIEHWE 00pasza peaiapHOro S C
o0pa3oM ujaeanbHOro S, T.e. ¢ MPEICTaBICHUEM O TOM, KaKUM
YeJIOBEK XOTel Obl ObITh. DTO COMOCTABIIEHUE YacTO (pUrypupyer
B Ppa3IMYHBIX MCHUXOTEPANEBTUYECKUX METOAMKAX, MPU 3TOM
BBICOKAsl CTENEHb COBMAJEHUS pEallbHOTO U HJealbHOro S
CUMTAETCS BAXKHBIM IIOKA3aTEJEM IICUXHYECKOTO 310POBBS.
TakuM o0Opa3oM, 4YeM MEHbBIIE pa3pblB MEXIy pealbHbIM
IpeJCTaBIeHUEM 4YeJoBeKa O cede M ero uaeanbHbIM S, Tem
BBIIII€ CAMOOILIEHKA JINYHOCTH.

Bo-Bropeix, BaxHbBIH (akrop g popMupOBaHUS
CaMOOILICHK! CBSI3aH C MHTEPUOpPH3ALMEH COLUAIBHBIX PEAKINUN
Ha JAaHHOTO WHIMBUAA. VHBIMH CIIOBaMH, 4YEJOBEK CKJIOHEH
OlICHMBaTh ce0sl TaK, Kak, M0 €ro MHEHHIO, €ro OLIEHUBAIOT
JpyTHe.

Hakonern, B-TpeTbHX, Ha (POPMHpPOBAHUE CAMOOILICHKHU
CYLIECTBEHHOE BIIMSHUE OKa3bIBAIOT pEAIbHBIE JOCTHKEHUS
JUYHOCTH B CaMbIX pa3HOOOpa3HBIX BUIAX JesTeNbHOCTH. U
3/1€Ch, YEM 3HAUUTENIbHEE YCIIEXH JUYHOCTH B TOM WM HHOM
BUJIE JI€ATEIbHOCTH, TEM BbIIIE OYET U €€ CaMOOIICHKaA.
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Cnenyer o0cob0  MHOTYEPKHYTb, YTO  CaMOOILIEHKa
HE3aBUCHMO OT TOT0, JIe)KaT JIU B €€ OCHOBE COOCTBEHHBIC
CY)KICHHUS HHAMWBHUIA O cebe WM HHTEPIPETAlMH CYKICHUMN
JIpYruxX JIOJeH, WHIAUBUIyaAJIbHbIC HWJI€a]bl WJIH KYJIbTYpPHBIC
HOPMBI, BCET/1a HOCUT CYOBEKTUBHBIN XapakTep.

Kak KOMIOHEHT ICUXMYECKOTO 3/I0pOBbS CaMOOLIEHKA
paccMaTpuBaercs B 3apyOeKHBIX UCCIIEA0BAHUAX
TYMaHUCTUYECKOTO, (e€HOMEHOJIOIrMYECKOI0 u
SK3UCTEeHIIMaIbHOro HampasieHuit (A. Macnoy, K. Pomxepc, B.
Opanki, P. Mbii u 11p.), B paboTax 0TEeUECTBEHHBIX IICHXO0JIOTOB —
b.C. bparycs, WU.B. [y6posunoii, O.M. MotkoBa , A.M.
IIpuxosaH u ap.

Tak, mo mHeHutro A. Macioy, HEOOXOAUMBIM YCIOBHEM
CaMOAKTYaIM3alUH JINYHOCTH SIBIISIETCA HAXOXKACHUE YEIOBEKOM
BEPHOIO TMpeJCTaBiIeHus O camMoM cebe. [lns storo emy
HEOOXOJUMO MPUCIYIIAThCS K CBOEMY TO0JIOCY KakK <«ToJocy
uMItysbca» [9].

NUnen B. @paHkna coctroar B TOM, YTO CTEIEHb
CaMOWCIIOJIHEHHOCTH 3aBUCHUT OT CHOCOOHOCTH HHIWBUJA
CTaBUTh TaKue IIeJI, KOTOpble Hambosee aJeKBATHBI €ro
BHYTpeHHEell cyTu. YeM MNOHATHEe 4YeNIOBEKY €ro IpHU3BaHUE,
CMBICI €ro JKM3HH, T.6. UYEeM OTYETIMBEE BBIPAKEHO
CaMOOIIPENIEICHHE, TEM  BEPOSATHEE  CAMOOCYLIECTBIICHUE.
NmenHo oOnamaHve TaKUMHU >KU3HEHHBIMH LEISIMHU SIBJISIETCS
YCIOBUEM COXPAHEHMsI IICUXHUYECKOTO 310pOBbsi. CMBICT — 3TO
BCAKHUN pa3 CMBICT KOHKPETHOM CHUTyallMM, M HET TaKoro
YeNoBeKa, Uil KOTOPOTo KU3Hb HE JiepKaia Obl HaroToBe Kakoe-
HUOynb aeno. Hamo HaiiTk 3TO A€50, STOT CMBICH, a Y peOeHKa
HaJ0 BOCIIUTHIBATh TOTOBHOCTh K HAaXOXJIEHUIO CMBICIIA KU3HH.
B03MOXXHOCTh  OCYIIECTBUTH CMBICT BCEr/la YHUKajdbHa, U
YeJI0OBEK, KOTOPBI MOXET €€ pealn30BaTh, BCETJa HEMOBTOPUM
[13].

OTeyecTBEHHbIE TICUXOJIOTH YKa3bIBAlOT Ha TO, 4YTO
NPUYMHONW HAPYIMIEHWH TICUXUYECKOTO 3/I0POBBS  SIBJISIETCS
HEMpPaBUJIBHOE pACTIPEICICHUE HANpsLDKEHU BO BHYTPEHHEU
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CTpyKType auuHocTu. Hanbomnee 3HaUNTENbHBIM U3 HUX SIBIISIETCS
HANPSDKEHUE MEXIy TeM, YTO YeJIOBEK CO0O0# MpencTaBiser, U
TE€M, YeM €My, [0 e€ro MHEeHuIo, cienyer ObiTh. [lokazarensimu
MICUXUYECKOTO 3/I0POBBS SBJISIIOTCS MPUHATUE OTBETCTBEHHOCTU
32 CBOIO  JKHU3Hb, MpHUHATHE  ce0sl,  OCMBICICHHOCTh
WHJIUBUIYAJIBHOTO OBITUSI U CHOCOOHOCTh K IOHMMAaHUIO H
OPUHSITHIO IPYTHX.

Teopernueckne BBIBOJBI O POJIM CAMOOILIEHKH B Pa3BUTHH
JUYHOCTH,  CAMOCO3HaHHMsI M  TCHUXHUYECKOTO  3/I0OPOBBS
MOAKPEIUISIIOTCS. ~ MHOTOYHCJICHHBIMH ~ 9KCIIEPUMEHTAIbHBIMU
uccinenopanusimu (C.X. Acamynnuna, A.A. bepesosckas. JI.B.
bopoznuna, C.A. dpyxwuios, A.B. 3axaposa, JI.H. Kopheesa,
JI.C. Murtuna, 3.JI. Hocenko u np.).

Tak, A.A. Bepe3oBckas, u3ydasi mpoOJieMy B3anMOCBSI3U

CaMOOLICHKHA u CaMOAaKTyaJindalnuunu B KOHTCKCTC
IMCUXOJIOTHYCCKOI'0 3A0POBbsA, OTMCUACT, YTO Y HMCIIBITYCMBIX C
HHU3KOH C&MOOLICHKOFI IIOBBIIIICHA YTOMJIICMOCTD,

HalpsDKEHHOCTb M HU3Kask  CTENEeHb  aKTUBHOCTH  IpU
OCYILIECTBIJICHUY )KU3HEHHBIX NpEAHa3HauYeHui. B To BpeMs Kak y
UCOBITYEMBIX ~ C  BBICOKOW  CaMOOLIEHKOW  YCTaHOBJIEHa
B3aUMOCBS3b c o0rmei OLICHKOH YMCTBEHHOU
paborocnocobnoctu (r=0,69, p<0,05), oLeHKON HWHUITUATUBHI (T
=0,55, p<0,05) u cunbHOI BEepoil B OCYIIECTBICHHUE KU3HEHHBIX
npeaHazHaueHuu [1].

B.A. JSIkyHuMH, packpblBas poOJb  CaMOOLEHKH B
JETePMUHAIMU  YCHEIIHOCTH MEeAarornyecko JesiTeNbHOCTH,
OTMEUAET, YTO YPE3MEPHO HHU3Kas CaMOOLIEHKA BBI3BIBACT Yy
YyeJIoBEeKa COCTOSIHUE HEYBEPEHHOCTH, poOOCTH, MOJAAaBIEHHOCTH,
YTO HE MOXET HE NPUBECTU K CHUKEHHIO TPYIOBOM aKTMBHOCTHU
U TPONYKTUBHOCTU NpodecCHOHaIbHOU aedarenbHocTU. OueHb
3aBBILICHHAs] CaMOOILIEHKAa BENET K OCTAaHOBKE M PETPECCUU B
pa3BUTHUU YEJIOBEKa KaK JMYHOCTH U CYyOBEKTa AESITeNbHOCTH.
Besikoe HecoBnazeHHE CaMOOLIEHKH YEJIOBEKAa C OLIEHKaMH €ro
IpYTMMH  JIIOJbMH, Kak MpPaBWIO, CIYXUT HHAUKATOPOM
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BHYTPUTPYMIOBBIX KOH(DIUKTOB W HANPSHKEHHOM — COLMABbHO-
TICUXOJIOTHYECKO atMocepsl B KoJuieKkTuBe [15].

B HaIlleM UCCIIeIOBAaHUU OBLIIO0 YCTaHOBJICHO
AKTUBU3HPYIOLIEE BO3JCHCTBUE CAMOOILICHKM Ha CTAHOBIICHHE
npo)eCCHOHAIBHOTO CcO3HaHus Oyaymiero yuurtens [6]. Tak,
KOXPUITUEHT KOPPEIALIMH  MEXKIY MOKa3aTeJIsIMU
npoecCHOHANBHOM  CaMOOIEHKH W NpodeccruoHaIbHOI
aktuBHOCTH cocTtaBui 0,43 (p<0,05).

Takum o00pa3oMm, caMOOIlleHKa, MOJ00HO MOTHUBAIUH,
ompenessieT Mepy AaKTUBHOCTHM JIMYHOCTH, U aJCKBAaTHOE
MpEeJICTaBICHHEe O COOCTBEHHBIX JOCTOMHCTBAX W HEJOCTaTKax
noOyXJaeT 4delloBeKa TMpujaratb YCWIHS, YTOOBI JOOUTHCA
JAIbHEHIIEro OPOJABMKEHUSI K  MpodeCCHOHATHHOMY
MactepcTBy. [loaTOMy «CTemneHb aJleKBaTHOCTH CaMOOLICHKH, €€
pPacXOKJIEHUST WM COBHAJACHUSA C BHEIIHUMH COLUATbHBIMU
OIICHKAMH MOTYT CIIY)KHTh TPH3HAKOM W HHIUKATOPOM
mporpecca WM OCTaHOBKM MPOGECCHOHAIBHOIO  Pa3BUTHS
nuaHoctny [15, ¢.404].

[TpuBenéHHbIe pe3ynbTaThl MO3BOJSIIOT CIENaTh BHIBOJ O
TOM, 4TO CaMOOIIEHKA Ppa3IUYHBIX ToKa3aTesen
KUZHENEATEIIbHOCTH JUYHOCTH HEIOCPEICTBEHHO
B3aUMOCBsI3aHA C YPOBHEM TICHUXHYECKOTO 3/I0pPOBBS, T. €.
MOBBIIIAS  CAMOOIIEHKY (PM3UYECKOTO0 U  TCHXOJIOTHMYECKOTO
COCTOSIHHMSI JIMYHOCTH MOHO CIIOCOOCTBOBATh CaMOpeaIU3aIluu
JUYHOCTH U YKPETUICHUIO ICUXUYECKOTO 3/10POBbSI.
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Abstract: This article describes the features of formation of
environmental values in Pedagogical University. Crafted components
of environmental awareness, as well as the conditions for the successful
formation of environmental values.
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[Tpo6aeMbl  IKOJOTUYECKON KYJIBTYPbI, JKOIOTHYECKOTO
o0pazoBaHus " CO3HAHHUS UCCIICTYIOTCSI CETOTHSI
HPEICTABUTENISIMA TYMaHUTAPHBIX, ECTECTBEHHBIX M TEXHUYECKHX
HayK.
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bynymee mnpuponsl u cyab0a MIaHEThl, 3aBUCHUT B
KOHEYHOM CYeTe OT YPOBHA OOpPa30BaHHOCTH, KYJIBTYphl H
JTyXOBHOCTH Ka)/I0r0 4eJI0OBEKa, UeJI0BEYECTBA B 11eJIOM [1].

Psan mpobGiiem skosorndyeckoro oOpa3oBaHusi B HACTOSIIEE
BpeMsl MIPOJIOJKAET OCTAaBaThCS aKTyaldbHbIMU. OJHA U3 HUX —
(dbopMUPOBaHHE HABBIKOB, OTHOIIICHUH, IEHHOCTEH, MOTHBAITUU K
JUYHOMY YYaCTHIO B PEHICHUH 3KOJOTHUYECKHUX MPOOIJIEM C LENbI0
yJIydlleHUs] KauecTBa OKpy Karouieil cpeast [4].

[TpoGiieMa SKOJIOTHMYECKOrOo 00pa3oBaHUs U BOCHUTAHUS,
(dopMHpOBaHUS JKOJOTMYECKMX IIEHHOCTEH JIGKUT Ha CTBIKE
TaKUX HayK, KaK IICUXOJIOTHs, TIeIarOTUKA U KOJIOTUA.

OOpatumcsi K HUCCIEIOBAaHMSAM B OOJACTH MENArOoruku M
MICUXOJIOTHH.

B HayuHo-uccnenoBarensckux tpygax B.H. lukoro, E.M.
Kynpssuesoii, A.B. MuponoBa, E.A. ConoBbeBoil u Ap.
pacKpbITa pojib HPABCTBEHHOTO M ACTETUYECKOTO BOCIUTAHHS B
(bOopMUPOBAHUU HKOJIOTHYECKON KYIbTYPhI TUUHOCTH.

Baxnas ponmp B HM3YYEHHH TMCHXOJOTO-TIENArOrMYECKHIX
OCOOCHHOCTEH OTHOWIEHUS K mpupone mnpuHamanexutr JL.U.
boxosuu, A.B. 3anopoxern, C.JI. Jeps6o, A.H. Dnbkonuny, 2.
OpUKCOHY, KOTOpBIE YKa3bIBalOT Ha HEOOXOAMMOCTh yueTa
BO3pPAacTHbIX OCOOEHHOCTEW mpu paszpaboTke 3(PHEKTUBHBIX
METOJIOB IKOJIOTMIECKOTO BOCITUTAHUS [2].

Bce nepeuncienHbIe UCCie0BaHMs BHECITH CYIIECTBEHHBIN
BKJIaJ] B U3YYE€HHE MPOOIEMBI IKOJIOTUYECKOTO BOCIHUTAHUSA,
OJTHAKO B HACTOSIIIEE BPEMS OCTPO CTOUT BOIIPOC HEOOXOTMMOCTH
U3MEHEHHsS OOLIECTBEHHOIO0 CO3HaHMs M (OpMUPOBAHUS
AKOJIOTMYECKHUX LIEHHOCTEM.

Heob6xoaumocth dbopmMupoBaHuUs HKOJIOTHYECKUX
HEeHHOCTeH  O00yclOBJI€HAa  OTCYTCTBHEM  MOTPEOHOCTH Y
MOJIOJICKHU TPUIEPKUBATHCS OCHOBHBIX MOPAIBHBIX KATETOPUH,
OTIPENIeNISIONINX HPABCTBEHHOE 0053aTENbCTBO JIMYHOCTH TIEpes
00IIECTBOM U OKPYKAIOIIEH CPEIOi.

DKOJIOTHYECKHE IIEHHOCTH TECHO CBSI3aHBI C TaKUM
MOHSITHE KaK «IKOJIOTUYECKAs KYIbTYpay.
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CyuiHoctb 3KOJIOTUYECKOU KYJbTYpbI MOXET
paccMaTpuBaThbCid KAk  €IMHOE  DKOJIOTMYECKH  Pa3BUTOE
cosnanue[5].

Jns  nHayama pasbepemMcs dYTO COOOW  MpeACTaBIsET
CO3HaHUE JUYHOCTH C TOUKH 3PEHUS IICUXOJIOTHUH.

[lcuxosoruyeckass XapakTEPUCTHUKA CO3HAHHUS YeJIOBEKa
BKIJIIOYAET  OIIyIIeHHe  ce0s  MO3HAIIUM  CYOBEKTOM,
CIIOCOOHOCTh  MBICIICHHO TPEJCTaBISATh CYIICCTBYIONIYIO U
BOOOpa)kaeMyr0  JIEWCTBUTEIBHOCTh,  yYMEHHUE  YIPaBIATh
COOCTBEHHBIMH TICUXWYECKUMH W TIOBEICHUYECKHUMH PECypCaMH,
KOHTPOJIMPOBATh COOCTBEHHBIE 3MOLMOHAIBHBIE COCTOSHUSA,
YOPaBJISITh ~ MUMH,  CIIOCOOHOCTh  BUJIETh, BOCHPHUHHMATH,
AQHAJIM3UPOBATh OKPYKAIOLIYIO JEHCTBUTEIBHOCTh U Ha OCHOBE
JAHHOTO MHUPOBOCTIPUATHSI (POPMUPOBATH U COBEPILIECHCTBOBATH
COOCTBEHHYIO JIMYHOCTH [3].

B ncuxomoruu BBIIENSIOT  HECKOJBKO KOMITIOHEHTOB
CO3HAaHUSL:

-KOTHUTUBHBIM KOMIIOHEHT, T.€. 3TO BCE, YTO CBS3aHO C
no3HanueM. OH BKIOYaeT B ce0s CIOCOOBI W METOIbI
TMO3HAHMUS, OTHOCHUTEJIBHO YCTOMYMBBIC 0COOEHHOCTH
MO3HABATENbHBIX  MPOLIECCOB, KOTOPBIE  BBIPAXAIOTCA B
MO3HABATEJIPHBIX CTpPATeTUsIX, B YACTHBIX I[103HABATEIIbHBIX
YCTaHOBKAax M BUJAX KOHTPOJIS.

-OMOIMOHAJILHBIM KOMIOHEHT. OH BKIIIOYaeT B ceOs DMOILMH,
OTHOILUEHUS, TMYHOCTHBIE CMBICIIBI U CAMOOIIEHKH.

- TIOBEICHUYECKUH KOMITOHEHT BKJIFOYAeT B CEeOsl MEXaHH3MBI,
crocoObl, Mpuémbl, obecrneunBarone (QYHKIIMOHUPOBAHUE
YeJIOBeKa KaK BO BHEIIHEM TMPOCTPAaHCTBE, B TOM YHUCIE B
MPOCTPAHCTBE MEXJIUYHOCTHBIX OTHOILIEHWW, TaKk M BO
BHYTPEHHEM, TICUXHMYECKOM IMPOCTPAHCTRE.

PaccmoTpeB  BblllIeyKa3aHHbIE KOMIIOHEHTBI CO3HaHUS,
MO>KHO TIPEOJIOKHUTH, YTO IKOJIOTHIECKOE CO3HAHUE — ITO TOXKE
caMoe CO3HaHWe, HO UMeElollee CBOM  crnenuduky u
HaIpPaBJIECHHOCTD.
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B TaKOM ciay4dae KOTHUTHUBHBIN KOMITOHEHT
OKOJIOTHYECKOTO CO3HAHUS OYIET MPEACTABICH IKOJIOTUICCKUMU
3HAHUSMH, €CTh PE3YJIbTaT IMpollecca IMO3HAHUS JIMYHOCTHIO
0KMJIa€MOW  HKOJOTHYECKON JICSITENIbHOCTH; OTPAKEHUEM B
CO3HAaHUU YEJIOBEKA SKOJIOTMYECKUX MPEACTABICHUMN, MOHSATUM,
CY)KJICHUH, TUIIOTE3, TEOpUH, NPHUHIHTIOB, 3aKOHOB,
3aKOHOMEPHOCTEH.

OMOIMOHATILHBIA KOMIIOHEHT 3KOJIOTHYECKOTO CO3HAHMS
Oyner  ckiaabiBaeTcss M3 OKOJIOTMYECKOW  CaMOOIEHKH,
MO3UTUBHOTO OTHOIICHUS K CYOBbEKTaM MPUPOIbI, pePIIEKCUBHBIX
CBI3e C  OXHMAAEMOM  DKOJIOTHMYECKOH  JIesATEeIbHOCTBIO,
OCHOBAHHOM Ha CITOCOOHOCTHU K MBICIEHHBIM OTPaXKCHHUSIM CBOMX
YyBCTB OTHOCUTEIBHO MPUPOJIHBIX OOBEKTOB M JIEHCTBUU B
IIPUPOJHOM cpene.

[ToBeneHuyeckuii KOMIIOHEHT OyAeT OTBEYATh 3a MPOLIECCHI
aKTyaJIu3allMk  JKOJOTHYECKOM I1EeIM U CaMOpPEryJIsIUH
9KOJIOTUYECKOM  JESATENbHOCTH, CO3HATEJIIbHOE CTPEMJICHUE
3aBEPIINTh  JKOJOTUYECKYIO JCSATEIBHOCTh COOTBETCTBEHHO
HAMEUEHHON MporpaMMe, HalpaBJIE€HHOM Ha JOCTH)KEHHUE
MPEANOIAraeMoro KoJIOTMUYEeCKOro pe3ybTara.

TakuM oO0Opa3oM, MOXKHO cHelaTh BBIBOA, O TOM, YTO
AKOJIOTMYECKOE CO3HAHWE JIMYHOCTH - OTO IIOHMMaHWE |
OCO3HaHHE ce0s YacThl0 MPUPOJIBI, HEOOXOIUMOCTH OXpaHbI
MPUPOJIBI, TPUHITHE Ha ce0€ OTBETCTBEHHOCTH 3a COXPaHEHHUE
KaK OT/AEJIbHBIX BUJOB >KMBOTHBIX W PACTEHUH, TaK U B IIEJIIOM
JKU3HU Ha 3eMIIe.

Mps1 pazpensiem Touky 3peHus B.A. CkpeOerna B TOM, 4TO
HKOJIOTMYECKOE CO3HAHHUE MPEJCTaBIISIeT COOON BBICIINI YPOBEHb
MICUXUYECKOTO OTPAKEHUS MPUPOJHON U MCKYCCTBEHHOM Cpe.bl,
CBOET0 BHYTPEHHETO MHUpPa, PeICKCHs MECTA U POJIH YEJIOBEKa B
OMOJOTUYECKOM, (PU3NYECKOM U XUMHUYECKOM MHpE, a TaKkKe
CaMOPETYJISIIHS JAHHOTO OTpakeHus[2].

[Ipy COBpEMEHHOM COCTOSHUU JKOJIOTUYECKUX MpoOIeMm,
OYCHb BAXHO (HOPMHUPOBATH DSKOJOTHUYECKOE CO3HAHHWE W
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9KOJIOTUYECKHE IEHHOCTH BCEM JIFO/IIM, HE3aBUCHMO OT BO3pacTa
u npodeccun.

OpHOMl W3 akTyanbHbIX HPOOJIEM MOXHO BBIICIUTD
npobiemy  (HOpMUPOBAHUS  HKOJOTHUECKUX  IICHHOCTEH Yy
Oyaymux yuuteneil. IMEHHO y4yuTessl UrparoT BaXKHYIO pOJib B
BOCIMTAHUM IOJPACTAOLIEr0 TOKOJEHHs, U WM CaMUM
HEo0XouMo 007a1aTh ONPEAEICHHON CHCTEMOM IIEHHOCTEH,
YTOOBI B JJAJIbHENIIIEM NIPUBUBATH UX CBOUM YUEHHUKAM.

OueHp BaXHO (OPMHPOBATH CHUCTEMY SKOJIOTMYECKHX
LIEHHOCTEH! paloHaIbHOIO MIPUPOIONOJIBL30BaHUS,
9KOJIOTUYECKOH KyJNbTypbl B ME€JAarorMyeckoM Ipolecce i
o0OecrieyeHHUss TapMOHUYHOIO  B3aUMOOTHOILIEHUS  OyJIyIIHX
YUHTEJIEH C OKPYKAOIIEH Cpesoi.

OCHOBHBIMH TIEIATOTMYECKUMH YCIOBHSIMHA (POPMUPOBAHUS
9KOJIOTUYECKUX  ILIEHHOCTeH  SBIAIOTCA:  NOOYXJAEHHE K
BHYTPEHHEH MOTHBAaLUU U pe(IeKCHH COOCTBEHHOH COIMATBHO-
9KOJIOTUYECKOH J1eATeIbHOCTH; BOCIUTaHHE U (POPMHUPOBAHUE
CyOBEKTHOM  MO3UIUM OSTOW  JAESITEIbHOCTH, YIpaBIECHUE
cucreMoil  (GOpPMHPOBAaHUS  HKOJOTMYECKUX  LIEHHOCTEHl;
MHTETpaIus HKOJIOTUYECKUX 3HAHUHM, (POPMHUPOBAHHUE OLIEHOUHBIX
CYXKJIeHUH [2].

B yueOHOM mpomecce @opmupoBaHus y Oyaymux
YUUTENNEH SKOJIOTMUECKUX LIEHHOCTEW BKIIIOYAET IIEJIENOJIaraHue,
T.€. CTUMYJINPOBAaHHE MHTEpECa K 3KOJOTMYECKUM IpobdiieMaM U
OpraHu3alUI0 Y4eOHOM JEATENBHOCTH IO MEXIPEAMETHOMY
IOPUHLIMIY B COBOKYNHOCTH JUCHMIUIMH T€Jaroruyeckoro,
IICUXOJIOTMYECKOT0 ¥ 3KOJIOTUYECKOTO LIUKJIA.

Takxe cineayeT OTMETHTb, YTO HEOOXOJUMO HaCBIIIEHUE
IPAKTUYECKUX  3aHATHMM  DMOLMOHAIBHBIM  COJEPKAHUEM
9KOJIOTMYECKOr0  XapakTepa M Co3JaHHe OJaronpusTHON
MICUXOJIOTHYECKOM aTrMoc(epbl NMPU OCBOCHUU HKOJIOTHYECKUX
AAeH U IIeHHOCTEN.

Takum obpazom, 9KOJIOTM3aLHs COBPEMEHHOT0
oOpa3oBaHusi  00ycJOBIMBaeT  (OPMUPOBAHUE  CHCTEMBI
DKOJIOTMUECKUX ILIEHHOCTEM uepe3 IPOHUKHOBEHUE  HJIEH,
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KOHIIENIUI, NPUHIMIIOB, MOJXOA0B 3KOJIOI'MYECKOI0 3HaHMS U
KYJIBTYpPbI B CUCTEMY IIOJrOTOBKH II€/1arora.

Camoe cymecTBeHHoe B mporecce  (HopMUPOBaHUS
HKOJIOTMUECKUX LIEHHOCTEH SBJISETCS IEPECTPOMKA CO3HAHMUS.
Ilpy >ToM OOHMM U3 BaXHEMIIMX MOMEHTOB SBISAETCA
HPABCTBEHHO-IKOJIOTUYECKOE BOCIHUTAHME U IPOCBEILEHUE B
ceMbe, Y4EOHBIX YUpPEeXJIEHHUSX M BO BCeW cHucTeMe OoOIIecTBa.
Hopmbl HpaBCTBEHHOIO OTHOIIEHUS K MPHUPOJAE, CTaBIIUE
BHYTpPEHHEH MOTPEOHOCThIO, MOTYT ChIIpaThb BaXKHYI pOJb B
PELIEHUH YKOJIOTHYECKUX MPOOIIEM.
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Abstract: This study focuses on the analysis of an innovative format of
mass events in the city, a night bike ride with experts’ comments of
ecological, botanical, historical and cultural content. Roma Botanica

has a mission to present a cultural history of plants and gardening
practices in Rome from antiquity to these days.
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event.
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Introduction

The main problem posed by the authors of the project is
how to open the city to its inhabitants. The routine life keeps a
citizen remaining passive or unengaged. The intention of the
project, its mission is the generation of the culture code of a big
city, valorization of its values, especially environmental
consciousness-raising,  using the actual language of
communication in motion conditioned by a physical exercise.

The chosen form of communication with the young
generation combines elements of a lecture, a sport trip and an art
event with multimedia support.

We define the city code as a set of behavioral systems,
including speech formulas, cultural tastes and preferences of one
belonging to a community [1;2]. And the landscape plays a
significant role in the perception of a megalopolis.

Usually, someone who wants to feel well in a town
develops elements of the code - catch phrases, sets of
associations, connotations, landscape orientation and others. All
this creates an inner acceptance of the city, introduction to its
spiritual life, loving attitude to the environment.

Rome is the metropolis, the only one to keep its importance
as a center of the civilized world during more than two and a half
thousand years. The plants living in this urban area are studied
one trees species after another [3] or by park zones [4]. The trees
are considered worth to be monuments [5; 6] or rather are
described as an ecosystem [7] and in diachrony, like the Gardens
of Sallust [8]. The researchers and the city authorities propose
some ways to meet the nature [9; 10].

It was important for the writing team of the Roma botanica
project to link the different stages of the green life of Rome: from
Augustus botanical code of Ara Pacis [11] with the help of paleo-
botanists through the Flora Virgiliana and the historical atlas of
Rome’s gardens [12] to scientific gardening in 19" century [13].

The combination of arts (images of nature in architecture,
painting, musical pieces) and sciences (ecology, botany, history)
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is the chosen approach to speak to the participants during this
bike excursion [14].

Steps of the Project

1. First stage is the conception itself born one year before
the realization. This time it was an art connection: many painters
and writers took the stone pine called also umbrella pine and
parasol pine (Pinus pinea) as an emblematic plant of Rome. It is
even called the Italian stone pine.

The manifestation by bike was dedicated to "The Secret
Life of Plants”, a Grand Tour to the discovery of thirty centuries
of history, from the roots to the leaves, of the greenest capital in
Europe.

This stage is very important; we collect memories of locals,
people born in Rome, their feelings about grass, bush, and trees.
One journey down memory lane of a Rome-born girl of 30 got
out the two great botanical images: margherita (Bellis perennis,
daisy in English), as a symbol of spring and hay piles (what a
surprise!) she remember having seen everywhere in roman
suburbs.

2. The second step is to compose an itinerary with points of
force and map the itinerary with http://goo.gl/maps/hXdru [15].

VELONOTTE ROMA BOTANICA (approx. 25-30 km):

1). Meeting point: Orto Botanico di Roma, Trastevere

2). Giardino delle Arancie, the miraculous arrival of
oranges, the legend of Saint Dominic's orange tree (or Via XX
Settembre)

3). Campo De Fiori because of its catching name

4). Piazza Venezia, the triumph of umbrella pines

5). Via Veneto, "fiori di marmo" which was the main
passage through Villa Ludovisi-Boncompagni, occupied before
by the Gardens of Sallust (Horti Sallustiani) with famous
archeological findings

6). Via Nomentana, “Italietta” with the history of plane
trees: from the Tree of Hippocrates in Cos to Platanus x
acerifolia
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7). Corso Trieste, Viale Regina Margherita being nearby

8). Viale Ungheria cherry trees with the Hanami Japanese
tradition of enjoying the beauty of blossoms

9). Villa Medici - Finale stop — which was a part of the
gardens of Lucullus, then, in Renaissance epoch, one of the first
botanical gardens in Rome (1576): pine, oak, rare plants. It was
modeled upon Cosimo Medici gardens in Florence and Pisa;
Piazza di Spagna with his palms is nearby.

3. The third step is the composition of the expert team. The
planning was made in Italian to be send for the discussion to the
members of the expert team. The following experts and scholars
accepted the invitation: Prof. Massimo De Vico Fallani
(Universita di Roma “La Sapienza”), Prof. Giulia Caneva and
Flavia Bartoli (Universita Roma Tre), Dr Alberta Campitelli
(MACRO/ Comune di Roma), Prof. Marina Avdonina
(Universita di Mosca PFUR), Prof. Carlo Blasi (director of
Museo Orto Botanico di Roma), Dr Emilia Talamo (Museo
Centrale Montemartini/ Comune di Roma).

If the specialist could not confirm his participation the night
of the event, we made an interview beforehand in a dialog with
Prof. Sergey Nikitin (director of VeloNotte International).

4) This stage includes a series of mesures to have a support
of city of Rome authorities, ENIT (Agenzia Nazionale del
Turismo), Consulate of Italy in Moscow, Italian Cultural
Institute. Academic Partners joining us were State University of
Rome "La Sapienza”, Higher School of Economics (Moscow).
We achieved to make two press conferences (in Rome, at the
House of Cinema in Villa Borghese and in Moscow in the RIA
"Novosti"); the event was announced in Metro (Moscow) and in
Il Messaggero (Rome), Image Srl (Italy), E-Architect (UK),
Archi.ru (Russia), etc.. Unfortunately, we could not get radio
transmission during the whole excursion as we always do in
Moscow.

5) A film (an animated cartoon) has been made to promote
the event. Its characters present the conception: Lucullus is
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cutting the shrub of the hedge of his famous garden, a pretty
singer on a bike watch him doing it:

6) D-Day. Rome (May 2014).

The event started at 6 p.m. from the Botanical Gardens
(Orto Botanico di Roma since 1883). It is situated beside the
Palazzo Riario-Corsini on the slopes of the Janiculum (Gianicolo)
west of the Tiber and outside the boundaries of the ancient city.
So this hill, the second-tallest in the city, is not among the
proverbial Seven Hills of Rome. The Gardens have been here
since the Renaissance as the Papal Botanical Gardens. Now the
special plants are cared for by the Department of Environmental
Biology of the Sapienza University.

For the occasion the garden Orto Botanico di Roma was
open to walking tours (first it was planned to open at at 5 p.m.,
but finally, it was open the whole day for free). Free guided tours
called "Plants of the Roman Velonotte" were carried out
especially to give to the participants an up-close opportunity to
hit the high spots of the plants collection. We could see the
bamboo garden, the rose garden, the Japanese zen garden, the
Valley of ferns, a special ‘garden of aromas’ (Giardino dei
Semplici) with unique species distinct for their tactile or olfactory
features.

Prof. Carlo Blasi, director of the Museo Orto Botanico di
Roma was the first expert speaking, he made an introduction and
explained the holm oak, broad-leaved evergreen species,
expansion.

Then the itinerary was roughly changed because of the
demonstration for the legalization of marijuana, so we missed the
Orange Garden, and oranges and St Dominic, organization of
gardens, parks and local open spaces in Mussolini times by De
Vico, all the carefully prepared photos and speeches about these
important topics were placed in shot version in others parts of the
excursion. Bad luck, it is a green terrace with a splendid view:

The biodiversity of ancient Rome was the topic of the stop
at Porta San Sebastiano.
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The stop in Hippocrates Street and Nomentana Street was
dedicated to the history of fashion for plane trees in European
cities in 19™ and 20™ centuries (S. Nikitin) ) and to the present
day plane trees dying (Prof. C. Blazy)

The stop near Villa Torlonia, green Art Nouveau style of
the Trieste district had a detailed description of plants in
architecture and painting, presented by Dr Alberta Campitelli
(Museo d'Arte Contemporanea di Roma / Comune di Roma). She
mentioned Claude Lorrain (1600-1682), lover and poet of Rome,
master of Roman landscape. Cherry trees of the place were
explained as a symbol of friendship between Fascist Italy and the
new power of Japan [16].

At Villa Ada, we turned to the Roman flora. Flavia Bartoli,
one of the co-authors of the present study, a graduate student
Universita Roma 3 told about classical forms in the ancient Rome

As has been said before Pini (Italian for Pinus pinea) are
very important in urban forest patches (as well as laurel and oaks,
Ada’s pines

Can we call this plant endemic? Or rather we can say that
the Rome of Ancient Times was the center of attraction for
“good” plants? Woody vegetation types inside the Villa Ada
space are evergreen broadleaves, deciduous broadleaves and
conifers distributed in equal parts, the same for periurban
vegetation of the whole Rome Municipality. Here we discussed
functional biodiversity and city green infrastructures.

At the Villa Borghese stop we spoke about Italian gardens
of the Renaissance and Baroque periods, especially about the
Secret gardens recreation., the Valley of Plain Trees (Alberta
Campitelli’s topic), the panoramic Pincio Terrace. Dr. Emilia
Talamo (Museo Centrale Montemartini, Comune di Roma) talked
about her investigation of the gardens of Lucullus [5] and their
actualization in the urban politics of the twentieth century.

Pines became the basis for the creation of the main public
space of the city, Piazza Venezia, and the Columbus Street (until
1945, a single Empire Street of many kilometers, connecting the
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political center of the city, the Capitol and seaport of Ostia),
Trieste Avenue, and many other ensembles. These spaces became
an iconic "postcard” of Rome.

The trip closed at the Spanish Steps with performances of
theater and dance coordinated by Marianna Galloni and with an
"opera" flash mob.

Discussion

Environmental education of young and new coming citizens
includes knowledge and emotions. How to keep people interested
and concerned by the big problems of their great home — Rome?

There is a series of environmental connotative elements that
we regularly introduce in the itineraries in Moscow and Saint
Petersburg: that oak remembers Peter the Great, we showed it
during the “Thatched hut” walk, Moscow; or this is Lysa’s pond,
in another Moscow walk, and we recalled "Poor Liza" tragic story
by N. Karamzin: we played cheerful music and read literary lines
installing the Poor Liza living sculpture on the banks of the pond.

Let participants smile and get involved, this is the most
efficient way to instill an attitude of love, a habit to notice trees
and bush in the street, to care for them. Persistent instruction,
repetition has some effect, of course, but an exclusive
extraordinary experience does much more, we are sure.

A noteworthy detail can trigger a further search.

Another little but quite a significant thing is to inform our
audience about the success of any kind. We published on the
website the letter of the Mayor of Rome according his patronage
to Roma botanica:

Conclusions

The idea of such an educative sport adventure (about 25 km
on bicycle) came from one of the authors of the present paper, a
young university professor of Moscow, Sergey Nikitin, having
invented in 2007 this formula that combines the ecological
lessons, historical commentary on roman botany and urban
planning. One could call it “educative pedaling”.
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The 4-hour itinerary collected plants that adorn the gardens,
the villas and the streets. It was an unforgettable evening with the
brilliant Roman botanists, historians and garden restorers. For this
purpose, a scenic route to enjoy and understand the attractiveness
of the greenest capital in Europe, Rome, was elaborated. The
bike-event was guided by Roman practitioners, gardeners,
scientists paleobotanists, architects and artists.

Velonotte project as well as the Heritage Days in France,
days of urban areas, Christmas markets, the Museums Night in
many cities and similar ones can help shaping the perception of
the city as a code to decipher. At the same time, Roma Botanica
Is one and only event, because we consider that we have to fight
against a tendency to routinization of the city life.

Rome is a lucky metropolis: irrigation, pruning,
maintenance of green spaces take advantage of climatic benefits
and, these last years, the removal of air pollutants. Now personal
behaviour is becoming more and more significant for the Roman
flore (not to walk between the trees crushing the roots, for
instance). It is very important to a new resident to know how to
behave managing the urban park and its trees. The newcomer
must quickly adapt his tastes to perceive the city code,
particularly, the love for nature, an understanding of the
vernacular nature of the landscapes of the Eternal city.

Socialization is always based on the informational and
emotional flows.

It is recommended to implement similar projects of local
importance, linking microlandscape with great events.

The participants wrote their impressions many month after
the event, mentioning that they have shown the trees to friends,
that they look at the gardens with a new eye. And that they feel
historical pride to live in Rome. So the task has been solved: we
achieved the increment of the meanings of the cultural landscape.
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[Tepuon r1706aNbHBIX HM3MEHEHUIl COBPEMEHHOIO MHpa
3aTparuBaeT MHOXKECTBO c(ep 4eI0BEYECKOM EATEIbHOCTH, YTO
CHOCOOCTBYIOT Pa3BUTHIO OOIIECTBa M YCKOPEHHUIO Mporpecca.
bnarogaps WHHOBAIMSM  4YEJIOBEUYECTBO  OTKA3bIBAE€TCA  OT
IPUBBIYHBIX ~ TOAXOAOB,  PAa3BUBAET  UHTEIUIEKTYaJbHYIO
JeSITENIbBHOCTh, TBOPUECKOE MBIIIJIEHUE U U300pETEHNUS.

Kak ormeuaer C.A. Jlpyxunos [l], skosorus uenoBeka
UMeeT TMpsMOe OTHOIIeHHe K mpobiemMam 310poBbs. [lo
ONpEACIECHUI0O BCEMHUPHOM  OpraHu3alud  3]paBOOXpPaHEHUS
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(BO3), 3mopoBbe — 3TO COCTOSIHHE IIOJTHOTO (DU3UUYECKOTO,
JOYIIEBHOTO M COIMAJIBHOTO ONAromoiydusi, a HE TOJIBKO
oTcyrcTBHE Oone3Hedl n ¢usmdeckux nedexroB (Ycras BO3,
1946 r.). Beigensioorcs Tpu  KOMIIOHEHTa:  (pu3mdeckoe,
MICUXUYECKOE U COLMAIIBHOE 3710pOBbeE [2].

310pOBbE SABISIETCS OJHUM M3 BAXKHEHMINUX IOKa3aTeJeH
COLIMATIbHO-3KOHOMHYECKOT O u COLIMATILHO-KYJIBTYPHOTO
mporpecca O0IIEeCTBa, a OJHUM U3 BAKHEUIINX «MHCTPYMEHTOBY
dbopMUPOBaHUA KYIBTYpbl JIMYHOCTHU, KYJIBTYPBl 3J0POBbS
aBisieTcss co3HaHue. Co3HaHHUE YeNIOBEKa MMEET ONpeelstolee
3HAUYEHUE JJIs1 €ro 370pOBbA [3] KaK MEXaHW3M B3aUMOJCHCTBUSA
Y TIPUCTIIOCOOJICHUS CyOBEKTa K OKPYKAIOIEMY MUDY.

WuauBuayalbHOE CO3HAaHHME OTpa)xaeT OOBEKTHBHYIO
JIEHCTBUTEILHOCTh U OTHOILICHUE K HEH, T03BOJISIET MPOHUKHYTH
B CYIIHOCTh MPEAMETOB, TMPOIECCOB U TMOIYyYUTh HYKHYIO
uHpopManuio 0 HuX [4]: BBIABUTAET THUIOTE3bl, JOTAAKH 00
OKpYXKalollleM MHUpEe W TOITBEPKIACT WM ONpPOBEpPraeT HX.
Co3HaHue CHOCOOHO HE TOJNBKO MOATBEPXKAATh OKUIAHUS
YeN0BeKa, HO U KOPPEKTUPOBATH UX, & B HEKOTOPBIX CUTYAIUIX
Jaxe ornposeprars [3].

BHenpenune  HOBBIX ~ MHHOBAlMOHHBIX  TEXHOJIOTHI
MOBBILIAET KAauecTBO JKU3HM HaceleHHs. Bwmecte ¢ Tewm,
WHHOBALIUM — 3TO YMCTBEHHO 3aTpaTHBIN mpouecc. Yaie Bcero
YeJIOBEKY HEOOXOJUMO HCIpaBlIATh CBOM OIIMOKH, peras
CIIOXHBIE 3a/1a4M. B mpoiiecce 00y4eHUs CTYACHTOB 32 KOPOTKUH
CTYJIEHYECKHI Kypc U ¢ y4€TOM OCOOEHHOCTEH u4elI0BEYECKOTo
CO3HaHUS HEOOXOJUMO OCBOUTH COBPEMEHHBIE TEXHOJOTHH,
KOTOpBIE CTAHOBSTCS 00JIee CIOKHBIMH, HAYKOEMKUMHU.

Ha nepBbix 3Tanax o0yueHus: CTyJeHT OCO3HAET TPYIHOCTH
U MpoOJIeMbl, CBsI3aHHBIE C MPO(ECCHOHATBHBIM CTaHOBIIEHUEM,
WX TPUYUHBI U, €lI€ BaKHEe, METOJbl UX peuieHus. B cBs3u ¢
9THM, BY30BCKas MOJATOTOBKA JOJDKHA Pa3BHBaTh y CTYACHTOB
WHHOBAIIMOHHBIM  CTHJIb ~ MBIIUICHUS, KOTOPBIH  MOXKHO
OTIPENIETTUTh KaK TOTOBHOCTh K TBOPUYECTBY, K HAXOXICHHUIO
OPUTHHAIILHBIX CIIOCOOOB peIIeHHs] TpoOJieM U CIOCOOHOCTh K
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MOCTOSIHHOMY ITOMCKY HECTaHAapTHBIX CIIOCOO0B OCYIIECTBICHUS
110001 nesTenbHOCTH. JIaHHBIA CTUIIb MBIIUICHUS TPEAIONAraeT
dbopMupOBaHHE Y CTYIEHTOB OTHOUIEHHUS K CYILECTBYIOLICH
CHCTEME OKPYXKAIOWIEr0 MUpa Kak K JUHAMUYHOM, MOJJIEkKAIEH
n3MeHeHussM [6]. HeoOxoaMMo BOCIUTHIBATH Y OOYYaIOIIUXCS
MIO3UTUBHOE OTHOILIEHUE K CBOEMY YMCTBEHHOMY,
SMOIMOHATBHOMY, COIMAIBHOMY U (PU3NYECKOMY 30pPOBBIO,
YTOOBI OHU OBUIM 0O0JIEE€ YCTOMUMBHI K CTPECCOBBIM CUTYaLUAM U
MOTJIM TIOCTPOUTH Hambosiee dS(PPEKTUBHBIA TIJIaH CBOETO
poEeCCHOHAIBHOTO Oymy1ero. [TnanupoBanue
npoecCHOHaNBHOr0 OYIyIIEro — 3TO OJIHA W3 TJIABHEWIIUX U
TPYAHBIX 3aJad B COBPEMEHHBIX COLUAIbHO-IKOHOMUYECKUX
ycnoBusix. biaaromaps takoit paboTe CTyJeHT CMOKET BBICTPOUTH
COOCTBEHHYIO TpPAaCKTOPHIO JUYHOCTHOTO, OOpa30BaTEIBHOTO,
npodeccuoHaIbHOTO pa3BUTHS, «leJICHANPaBICHHYIO
CaMOpEryJsiiMi0  TMOBEJEHUS HAa  OCHOBE  IPEJIBUICHUS
OTJIAJICHHBIX COOBITHI Oymymiero» [3, c. 152].

Hame  wuccnenoBanume — mokasblBaeT, UYTO  IPOLECC
IUIAHUPOBaHUS NMPO(ECCHOHAIBHOTO OYyIYyIIero COCTOMT U3
CJIEIYIOIINX YEThIPEX TaIoB:

1) oueHka camMo cebst Kak CIIOCOOHOTO K OIpeaeseHHOMY
pony eATeNbHOCTH;

2) TIOMCKOBBIX JEWCTBUUA MO TOHUMAHHUIO, KAKOBBI
TpeOOBaHUSI K JIMYHOCTH, TPEIBSIBISEMbIE B BBIOpAHHOM
npodeccuu;

3) NpPUKHUIIOYHOE TMPEICTaBIEHHE O TOM, HACKOJIbKO
BbIOpaHHas  mpodeccuss MOAXOAUT K  TUMY  JTUYHOCTH
ONpEENIEHHOr0 uYeloBeKa (B HalleM ciIy4yae — CaMoro
oOyuarorierocs);

4) JneWcTBHS MO TOATOTOBKE MW TO BXOXICHUIO B
npoeCCHOHATIBHYIO  AEATENbHOCTh U NpodeccHoHaNbHOEe
COO0O0IIECTBO.

Bce atu uerbipe sTanma oOydarommiics MOXKET NPOUTH
CaMOCTOSITENIbHO, HO TIPENoJiaBaTeld CHOCOOHBI MOMOYL €My
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pa3o0paTbCcsi U B NMPO(ECCHOHAIBHBIX TPEOOBAaHUSX U B CBOUX
COOCTBEHHBIX CKJIOHHOCTSX U CBOWCTBaX.

[Tpexne, ueM Mbl MOXkeM OyJeM TOBOPUTH € 00YJarOIUMCS
O TPYIOBBIX TPAJAULMUAX M IIEHHOCTAX BBIOpaHHOW mpodeccuu,
MBI JIOJDKHBI OOCYIUTb, KaKM€ IIEHHOCTH SBJIIOTCS B LEJIOM
BaXHBIMU Il Hamlero oOuiecTBa, s NPO(ecCHOHAIbHOIO
Kpyra, JJIsl CaMoro o0y4Jaroierocs.

BeiciumMy  TMYHOCTHBIMH ~ OOpa30BaHHUSAMHU  BIISIOTCS
yOexJieHus U uaeu o Mupe B 1enoM. To, 4To BaxXHO i TaHHOMH
JUYHOCTH, TO, YTO HMMEET [yl OOy4Yarollerocs JIUYHOCTHBIN
CMBICII, U €CTb TO, YTO HANpaBIATh €ro JeicTBUA. BakHO
00CyX/aTh B X0€ 00ydeHHs TaKyl IpOPEeCcCHOHATHHO BaXKHbIC
LIEHHOCTH, TpeOyrollue YCHIUH MOpaJbHOIO XapakTepa, Kak
«OBITh YECTHBIM» WJIM BBIUTH M3 Kpyra CBOMX OOsI3aHHOCTEH,
4TOOBI «IIOMOYb JIPYTUM», WIIH «OBITh HE3aBUCUMBIM).

['maBHOE, YTO JOJKEH YCBOMTH OOydYaroIlIMics — 3TO cam
dakT, 4TO OOIIME NPUHLUMIIBI [OCTPOSHHS JMHUU HKU3HU
HENOCPE/ICTBEHHO BIUAIOT Ha NyTh B IMpodeccuu, 4YTO B
KOHEYHOM CYETE U OIPEAECIIIECT BECh )KU3HEHHBIN IIYTh YEI0BEKA.
[leHHOCTH, AaKTyaJM3UPYIOIIHECS B IIOCICACTBUM Ha JTalle
OPUHATHS TPO(PECCHOHANBHBIX PELICHUH, SBISIIOTCA TakXke H
BA)KHOM 4YaCThIO TOTO KOMIUIEKCA CIIOKHBIX OTHOIIECHHH,
KOTOpBIN BbIpaykaeTcs B Bonpoce «KTO A?». I nosToMy ux Hano
IPUHUMATh BO BHUMaHUE, KOI/1a BbIOMpaeTcs: npodeccus uiu, B
Ooiee dYacTHOM cCiydae, KOrja TPHUHMMAETCS pelleHHe
COIJIACUTBCA WM HET Ha Ty WIM HHYI Hpo(decCHOHATIbHYIO
NO3ULMI0. YUHUTBHIBas CUTYALMI0 C 3aHATOCTBIO, OTCYTCTBHUEM
BaKaHTHBIX pab0O4MX MECT [0 HPaBALIEHCS CrienanbHOCTH, JIIOIU
CHAIOTCSI W NPUHUMAIOT MPEIJIOKEHUS, BHYTPEHHE HX He
BJIOXHOBIISIIOIIKE. B mpoiiecce o0ydeHus npenoaBaTenb 10JKEH
Pa3bICHATh OOy4aroIIMMCS, YTO B TAaKOM Clyyae y 4YelloBeKa
MaJio IIaHCOB HAMTH y/IOBJIETBOPEHHE OT pabOTHI.

OO6cyxaeHre TpUBOAUT K PA3TUUYEHUIO TOTO, YTO MOXKHO
Ha3BaTh BHYTPEHHHMMHU U BHEIIHUMHU LEHHOCTAMHU. BHyTpeHHue
LIEHHOCTH CBsI3aHBl M € HE BCerga OCO3HABAEMBIMU
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noOY)XJIEHUSIMU, TaWHBIMH IKEJIAHUSMHU, KOTOPBIC SIBISIFOTCS
OCHOBOM Ui pelIeHHs pealbHbIX O KU3HEHHBIX  3ajad,
KOHKpPETHOro 3ajaHus mno pabote. BHemiHue neHHOCTH ckopee
BKITIOYAIOT OIICHKY ceOs I1a3amMu Ipyrux, o0miecTna.

3mech  mpenoAaBaTenb  JODKEH — Pa3bSICHUTh — TaKoe
Ba)XKHEiIlIee TIOJOKEHUE, KaK «BKJIIOYEHHE B pPEPEPEHTHYIO
rpynmny». Masuo 11 KTo coO0IIaeT IOHOMY YeJIOBEKY CBO€ MHEHUE
0 pe3ynbTare ero JEUCTBUHM, O HEM CcaMoOM, O €ro
npodecCHOHANBHBIX ycClleXaX WM Heycrnexax. BaHo ueTko
JICJIUTh TAKUX OLIEHUBAIOLIUX <JIPYIMX» Ha T€X, K MHEHHIO
KOTOpPOTO CTOMT MPUCTYHIAThCSl B JAHHOM CIy4ae, U TE€X, YbHUM
MHEHHEM MOXKHO IpeHeOpeub. MHaye MoOJI00M CHEeUauCT,
JKellas TIOHPABUTKCS BCeM, OyJIeT METaThCsl OT OJHOW KpailHOCTH
B Apyryto. [IpumMepoM UCTHUHHBIX IEHHOCTENH MOTYT OBITh:

- B3aUMOIIOMOIIIb;

- BBIOOp paboOTBI HE TMPHUHOCAIIEH cpa3y BCEro, HO
MEPCIIEKTUBHOM.

MpU3HAHUE OKPYKAIOIINX;

- HajgexxHas pa0oTa Ha MHOro JIeT B O0JIacTH, I/ie B
NEPCIEKTUBE CIIPOC OYJET TOIBKO PACTH.

- CTpeMJIeHUE OBITh JINJEPOM.

Jleno npernoxaBarens 3a/aBaTh BOIIPOCOB, KOTOPbIE MOTJIN
ObI MOOYIUTH 00YYAIOIIEroCs K CaMOIIO3HAHMIO:

1) IlpeanounTaere U Bbl pabOTaTh CaMOTCOSTEIbHO HIIU
OBITh 4AaCThIO KOJUIEKTHBA?

2) CtpeMuTech JI1 Bbl K IPECTHKHOM pabote?

3) Xorure M Bbl UMETh BBICOKMH aBTOPUTET Yy
COTPYIHHUKOB BalIero NpeAnpusiTUs?

4) Yto BBI mpeAnoyTeTe: YBEPEeHHOCTh, YTO 3TO pabouee
MeCTO Bceraa OyJeT 3a BaMU, WK 0ojiee HHTEPECHYIO paboTy, HO
C PUCKOM BCE NIOTEPATH?

5) BaxHo nu g Bac, 4yro Bama pabora OyAeT HUMeETh
OOIIIECTBEHHYI0 3HAYMMOCTh? MM BBl IIEHUTE MPEkKIE BCETO
XOpOIYIO 3apIarTy ?
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6) Baxno mu s BaM TpHW3HAHUE, TEIUIBIA TIPHEM,
BHHUMAaHUE K pe3yibTaTaM Baleil padoTsl ?

7) llonumaere 71U BBl BBICOKYIO 3apIuiaTy Kak
KOMIIEHCAIIUIO 32 TSDKEIYI0 HEMHTEPECHYIO AESITEIbHOCTD?

8) B ueM BbI BUJIUTE YJJOBOJIBCTBUE OT PabOTHI?

9) Ucnonb3ysi CBOM HaABBIKM, C TTOMOIIBIO 00pa3oBaHUs U
ombiTa pabOTHI, XOTUTE JIM BBl CAENaTh Bally pabOTy HOBOM,
WU3MEHUTD MIPAaBUJIA UTPHI ?

10) HpaButcs nu BaM JIUAEPCTBO, KOHTPOJb, YIIPABICHHE
apyrumu’?

11) UYrto BBl mOpennovyMTacTe:  TBOPYECTBO  WIIH
UCIIOJIHUTENIbCKYIO paboTy 1O IpaBuiiam?

12) Cumraete 1M BB pa3HOOOpaszwe, HEOOXOAMMOCTH
COYETAaHUS PA3NUYHBIX BHJIOB JEATEIBHOCTH, HCIIOJIb30BaHUE
CBOHM COOCTBEHHBIX HJACH MOJOKHUTEIbHBIM WM OTPUIIATEIILHBIM
KayeCTBOM IIpejIaraeMoro mecta padboTsi?

13) JIroOuTe 111 BBI BHIOMPATH 337a4d OTPYIHEH?

14) Hackonbko 1)1 BaC BaXKHO UMETh JIOCYT?

15) Umere nu Bbl XYyAO0XKECTBEHHOTO BBIPa)KEHHsS CBOEH
JIMYHOCTH, BBIPAYKEHHUSI CBOUX TAJIAHTOB Ha paboueM mecte?

16) Crtpemutech Ju Bbl NpPUOOpETaTh BIUSHHUE, HUMEThH
BO3MOXHOCTbH BIIMSITH HA MHEHUS M TIPEJICTABIICHUS JIFOACH?

CpaBHUM MOJIOIOE€ TOKOJIEHHE M CHELHUAINCTOB 3PEIOro
Bo3pacta. [lepBbie, XOTS 1 MEHEE ONBITHBIE B MPO(ECCHOHAIBHOMN
NeSITeIbHOCTH HCHBITBIBAIM IOKa Majo HeyAady, OHM Oolee
WHUIMATUBHBI U TEHEPUPYIOT OOJIbIE HOBBIX HMJEH M HE OOSTCS
omouThCs. bosee onbITHBIE CHENMANUCThI MPOSBISIOT MEHBLIE
WHUIMATHBBL, Y HHUX OOJbIIE TCHXOJOTHYECKUX KOMIUIEKCOB,
CBSI3aHHBIX C MPEBIAYIIHUM OIBITOM BHEJPEHUS Yero-T0 HOBOTO.

Ha npumepe GONBIIUX W MajJbIX TOPOJIOB MOXHO CKa3arh,
YTO BHEJpPEHHE WHHOBAIIMOHHBIX TEXHOJOTHMH MPOHCXOIUT
WHTCHCUBHEH B OOJBIIMX TOpoJax, MOTOMYy 4YTO B HHUX
pacIoyio’)KeHbl OCHOBHBIE IPOMBIIIJICHHbIE U COIMAJIbHBIE
CTPYKTYpPBI, 4YTO TIOJpa3yMeBaeT BHEAPCHHE WHHOBAIMA B
pa3HbIX cdepax U CcO3/l1aHHE HMHHOBAIMOHHBIX IPOEKTOB. B
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MaJIbIX TOpOJIaX KOJIOTHYECKast 00CTaHOBKA OJIaronpHusTHEH, 4eM
B OOJIBIIINX TOPOJAX, M BCE )K€ Yy JIIOJIEH MPUCYTCTBYET XKeJlaHHe
nepeexats B Oonbinme ropoxa. Ho mepeesn Bieder 3a coOoii
YXyIIIEHUE 370POBbsl U3-32 MHOXeCTBa (PaKTOPOB: HapyllIECHUE
JUYHOTO  TNPOCTPAHCTBA, IUIOXO€ THMTaHHWE, HE3J0pOBas
IKOJIOTNYecKasi 00OCTaHOBKA U JIp.

OKOJIOTHs YeloBeKa, CO3HAHWE W MHHOBAlMM — 3TO
3aMKHYTBI Kpyr. CoO3HaHWE TO3BOJSET YEIIOBEKY I103HABATh
OKpYXXAIOUIMH MHUp, OPHUEHTHPOBATHCS B OKpYXaroUlel cpere,
pEryIupoBaTh CBOIO JESITEIBHOCTH, CO37aBaTh WHHOBAIMOHHBIC
unen. Co3aHue KakoW-1u00 MHHOBALIMU NPHUBOAMUT YeJIOBEKa K
OCO3HAHUIO CBOEU IOJIE3HOCTH I OOILECTBa, CHOCOOCTBYET
HOBBIIICHUIO €0 CAMOOIICHKH.
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Abstract: The system of terms in the field of ecology, in English,
French and Russian has been investigated. Relevant features of
operating and semantics are revealed. The resemantization as a process
of filling a form with a new meaning which ensures the formation of
new lexical unit making part of ecological terminology is determined.
Humorous and ludic elements, new words becoming obsolete,
désémantisation of terms of compared languages are studied.

Key Words: ecological terms, semantic change in lexical units, new
meanings

Introduction

Environmental concepts are nominated with linguistic signs
of different nature: highly technical terms and common words
acquire new values due to communicative and pragmatic tasks:
the term emphasizes that humanity is to be seen as a part nature,
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there is interplay between social and ecological systems reflexing
in term system.

Polyparadymal approach is elaborated these last decades for
investigations in linguistic typology [1].

Theory of translation is applied to make recommendations
for young interpreters on environmental texts, covering cultural,
cognitive, communicative and functional aspects [2].

Systems of environmental terms in French and Russian are
being studied by our team in such aspects as typology, semantics
and functions [3].

The study of psychological aspects of interpretation of the
semantic structure of analyzed units revealed the emotional and
evaluative components of new environmental terms [4], which is
contrary to traditional definition of terms as lexical units.
Researchers are also coming to the fact that the modern terms
systems include a quantity of polysemic units [5].

Methods and materials

The main goal of the investigation is to make a comparative
functional analysis of English, French and Russian terms being
used in the texts dedicated to environmental issues. Language
material comes from dictionaries [6; 7; 8; 9; 10] and from books
on ecology, articles, audio- and video spots, forums and blogs of
the Internet. Lexical and semantic analysis is being done in the
light of the theory polyparadygmal typological approach [1] in
the aspects of epistemology and ontology.

Multilingual and multicultural context of the global
community of researchers in the field of environmental protection
permits to distinguish four ways of the enrichment of this term
system.

1. Ecological terms include firstly the most general lexical
units, such as wind and water, root and bird...

2. Ecology was born as an aspect of biological science
when Wallace's biogeographical work together with Darwin’s
theory came to the comprehension and awareness of the impact of
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human activities on the nature in a whole. The investigation of
the units in environmental texts shows that the terms come from
different sciences as soon as the notion or the concept becomes
important for the society and are assimilated, sometimes wrongly.
Non-specialists speak about ecology using, understanding and
interpreting the concepts as they can.

3. Journalists try to render environmentalist ideas clearer,
simplifying the content or, very often, the form (for example:
greenhouse gas).

4. Authorities of all levels produce regulative documents
creating units of administrative style.

It is impossible to make a definite glossary of terms of this
sphere because at each moment some terms of specific
knowledge can enter this term systems as well as there always is
the opposite process: terms are no more of interest to the society
and return to their place used only by narrowly focused
specialists in a specific domain.

As the studied science field is dynamic, changes quickly,
ideas and theories contradict the previous ones, lexical units are a
part of a certain theory, a certain system of views on the structure
of society. The specialized glossaries reflect the opinions of the
authors, compilers, so the list of units and their definition do not
coincide.

This is partly implicit, but some terms are openly
evaluative. Such a content structure has a functional reason: units
are utilized in other types of text, firstly, in politics, in
administrative documents, in mass-media.

Re-semantized lexical units [3; 11] (with formation of a
very specific new meaning) take a significant place in the studied
term systems as well as a complete de-semantization of common
units and an expansion of semi-fixed combinations, free phrases
and collocations breaking through semantic incompatibility.

Let’s consider the most important ecology phrases:
développement durable [12] and the corresponding English
sustainable development. The French term is accurate, albeit with
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a few narrowed value. The good use for more than twenty years
allowed durable to acquire a special ecological significance. In
combination with one and the same word this phrase is
interpreted in different ways, for example: 1. Sac durable in the
conventional sense means a bag that is solid that can serve for
years. 2. Sac durable in the ecological sense means “in order to
protect the environment”, “with the spirit and provisions of the
concept of sustainable development”, namely:

- the dag should be made of environmentally friendly
materials,

- the bag should be locally produced,

- manufacture of bags should be located in the region where
it is used, production workers have to be from the local
community

- Child labor should not be used.

For example: Sacs durables. Le cabas est donc la solution
durable. 1l nous faut donc montrer l'exemple en arrétant de
favoriser la consommation du «Jetabley pour lui préférer celle
du «Durabley [13].

Pragmatic problem texts on ecology is to encourage public
and political leaders, the general public to take action to protect
the environment. The most important pertinent feature of the
environmental terms is the inclusion of emotional and evaluative
components in the semantics of terms (fr. pays victime du
réchauffement climatique, perte d'habitat, ville durable; engl.
green party, environmental disaster, vulnerable species,
depletion of soil) [4]. Terms turn into historicisms; humoristic
and ludic use of terms has been noticed in recent times as well as
new connotations, emotions and evaluations are granted to the
sign which was unusual for a term before. This practice is fairly
common nowadays.

Conclusions

Ecological term systems distinctions are to be a subject of
special study in the training of translators in professional
communications.
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Ecological term systems in English and French languages
have a great scientific expression and are promptly reflected in
dictionaries, encyclopedias and numerous specialized glossaries.

Ecological term system of Russian language is still much
more like a set of units of the administrative style; new lexical
items have not been certified and are not introduced in the
dictionaries.
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B COBPpEMCHHOM MCIUAJUCKYPCUBHOM IIPOCTPAHCTBE.
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TEPMHUHOJIOT U], IKO-MBIIUIEHNE, MEUATEKCT, MEANATUCKYPCUBHOE
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Guslyakova A.V.

ECOLINGUISTIC CHARACTER OF INFORMATION
PRESENTATION IN THE MODERN RUSSIAN AND
FOREIGN MEDIA
Candidate of Sciences (Philology), Associate Professor,

The department of Contrastive Linguistics, Institute of Philology and
Foreign languages,

Moscow State Pedagogical University
a_v_guslyakova@rambler.ru

Abstract: The article deals with the main problems of ecolinguistics as
a new interdisciplinary research area. The basic principles of
ecolinguistical representation of informational messages in the
contemporary media discourse space are analyzed.
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consciousness, media text, media discourse space.

DKoJiornueckas TeMaTuka SBIIeTCS OJHOW U3 Haubojee
BOCTPEOOBAaHHBIX B  COBPEMEHHOM  OOINECTBE, B  BHUAY
CYIIECTBYIOIIMX B MHUpE MPOoOJEeM COXPaHEHHUS OKPY>KaIOIIEH
cpensl U (PU3UYECKOTO U TICUXUUYECKOTO 30POBBS 4YETIOBEKa.
Jannas temaruka mupoko ocsemaercs B CMU Poccun u 3a
pyOeXOoM B MHOTOUYHUCIICHHBIX MEYaTHBIX U AJIEKTPOHHBIX Melna
myOIuKaIusX. Takum obpazom, CTEIEHD BIIUSTHUS
DKOJIOTMYECKON TEPMHUHOJOTUU Ha (POPMHUPOBAHUE M pa3BUTHE
JUHTBUCTUYECKON CTPYKTYPHI MEIMAIUCKypCa B POCCHUHUCKOM U
3apy0eXHOM Meaua TPOCTPAaHCTBE BO3pacTaeT U TpedyeT
OTJICTLHOTO OCBEIIEHUS B COBPEMEHHOM TYMaHUTAPHOM 3HAHHH.
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C Touku 3peHus poccuiickoro JuHraucra E.}O. Unbunoii, ¢
KOTOpPOM HEJNIb3sS HE COTJIACUTHCSA, TMOHITHE HKOJOTUYHOCTH
JEMOHCTPUPYET OTHOCHUTEIBHO HOBBIM pakypc H3y4YeHUS
JIMCKYypca — SKOJIOTHIO SI3bIKA, WJIU YKOJIMHTBUCTHKY [1].

BaxHo nmnpuHAT, BO BHHMaHue TOT (akT, UTO
SKOJMHTBUCTUKA, Kak HOBoe HayuHoe Hampasienue (E.H.
CepnoobunneBa, A.Il. CkoBopomuukoB, H.I'. ConomoBHuKOBa,
B.M. Illaxosckuii; Richard Alexander, Arran Stibbe), eme ne
OpuoOpeno  4YeTKUX  O4YepTaHWi, OJHAKO B HEH  yxe
3aTParuBarOTCs TAKUE 3HAYMMbBIC HAYYHBIC MCKIUCITUTUINHAPHBIC
ACTEKThI, KaK COXPAaHEHHUE SI3BIKOBOI'O0 MHOI000pasus, sI3bIKOBast
MOJIMTUKA TOCYIapcTBa H  MEXIYHAPOIHBIX OpTaHU3AIHA,
BOIPOCHI COXPAHEHHSI HALIMOHAIILHOTO SI3bIKA U MOJIEP)KaHUE €ro
HOPMATUBHOCTH; JKOJIOTHS CPEeIbl OOMTAHUS S3bIKa (CUCTEMHBIE
B3aMMOCBSI3H Pa3HOPOIHBIX SBIICHUN u U3Yy4eHUE
B3aMIMOBIIUSIHUSL CpEAbl M s3bIKA), HPABCTBEHHAS OSKOJOTHS
(KynpTypHas OAHOPOTHOCTb, HPABCTBEHHAs CAMOIUCIIUILIMHA,
coIMan3alys) 1 MHOTOE Apyroe [2].

B pamMkax = JKOIMHTBUCTHYECKOHW  HMHTEpHpETaluu
MeMaIMCKYPCUBHOTO TIPOCTPAHCTBA WHTEPECHBIM U BECOMBIM,
HA Hall B3TJISJ, TPEACTABISAETCS HM3yYeHUE HKOKOHIENTOB B
HEMEIIKOM Ta3eTHO-myonuiuctTuaeckom auckypee (Klimawandel
(u3menenune kiaumara), Treibhauseffekt (mapHuKOBBIN 3ddexT),
Erwidrmung (morersienue), Energiesparen (9HeprocOepexeHue),
Abfall/Miill (orxoasl/mycop), Treibhauseffekt (mapHuKOBBII
s dexr), Erwarmung (nmoreruienue), Biodiversitét
(Ouomoruueckoe  pazHooOpazue), Abschmelzen (tasHue)),
MPEACTABICHHOE B JHUCCEPTAIlMOHHOM HUccienoBaHun A.A.
Jlarytunoi [3]. Ocmenumcsi NpeanoyoxKUTh, YTO BbIIEIICHHAS
HCCIIeIoBaTeNIeM dKoJIoTHUecKas KoHientocdepa, aeicTByromas
B Mpelerax HEMEIKOTO MeIUaIiCcKypca, CKOpee BCEro, HOCHUT
VHHUBEPCATbHBIA XapakTep W UMeeT (DYHKIMOHAIBHBIA CMBICT B
MEANAUCKYPCUBHOM  TPOCTPAHCTBE  JPYIUX  SI3BIKOB U
rOCyJapCTB.
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YuuTbiBas  MOBBILIEHHOE BHUMAaHME U OOpalieHue
pOCCHICKUX M 3apyOeXHBIX HCCIeAoBareyied K mpoodieme
SKOJIMHTBUCTUYECKOTO OCMBICJICHUS SI3BIKOBOM
JNEHCTBUTENILHOCTA M MEAWa TPOCTPAHCTBA, IOJYEPKHEM
HEOOXOIUMOCTh  MPOJOJDKEHUS  U3YUYCHHS]  9KOJIO2UHECKO20
ouckypca (ecological discourse) — siBieHHs, IPOYHO BOILIEIIICTO
B JKM3HM MHIUIMOHOB JIIOJIEH B COBPEMEHHOM MHpEe — B
poccuiickux u 3apyoexxHbix CMU.

JIns mpakTUYecKOro MOJITBEP)KIEHHUSI TAaHHOTO apryMeHTa
o0paTtuMcst K MeMaTeKCcTaM, W3BJICYEHHBIM METOJIOM CIUIOIIHOM
BBIOOPKHU U3 POCCHICKUX, (PPAHITy3CKUX M aHTIIO-aMEPUKAHCKHUX
CMMU 3a nepuox 2015 roa. AHanu3 pe3yJbTaToOB MOATBEPKAAET
BBICOKYIO CTETEHb 3HAYUMOCTHU MPUCYTCTBUS
HKOJIMHTBUCTHYECKUX TEPMUHOB B MeINaNCKypcax,
MOCBSIIEHHBIX Pa3HOOOPA3HBIM TMOJUTUYECKUM, COIUAIBHO-
HYKOHOMHYECKUM M KYJIBTYPHBIM TEMaTHKaM KaK B POCCHHCKOM
MeAMa TPOCTPAaHCTBE, TaK M BO (PPAHIy3CKUX M aHIJIO-
amepukanckux CMMU.

Hanpumep, B Oputanckoii razere The Guardian Bcrpedaem
3aroJIOBOK C NMPHU3BIBAMHU MPEKPATHTH YIIOTPEOIEHIE TTaTbMOBOTO
Macna U coxpaHath Jeca. «llepecranbre ectb Hyremny u
COXpaHUTE Jieca, - HpeaynpexaaeT (HpaHiy3cCKuid MUHHCTP IO
skosoruu. Ceronen Pyasnbs roBoput, uro Hyrenna coznmaercs c
UCTIOI30BAaHUEM  MMAJIBMOBOTO  Maciia, 4Ybhe IPOU3BOJICTBO
CHOCOOCTBYET BBIPYOKE JIECOB, M IMpenylnpekaaeT KOHILEPH
@eppepo 3aMEHUTH pPELENnTypy MPOU3BOJACTBA OSTOH IMACTHI»
(mepeBox moit — A.B. I'ycnsikosa). («Stop eating Nutella and save
the forests, urges French ecology minister. Ségoléne Royal says
Nutella is made using palm oil, which is contributing to
deforestation, and urged Ferrero to make the spread with ‘other
ingredients’») (The Guardian, 17.06.2015).

B aMEPUKAHCKOM MEINaINCKypCe JKOJIOTUYECKUH
XapakTtep HMHQOpPMALMU  JIOBOJIBHO  YacTo  IpPEJICTaBlIeH
MOCPEJICTBOM ~ Hamboyiee  3HAYMMBIX  OKOJIWHTBHCTHYECKUX
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TEPMUHOB TaKHX, KaK HalpuMmep, 2100aivHoe nomenieHue
(global warming) wiu usmenenue kiumama (climate change).

«The Pope's Ecological Vow. The pope’s acceptance that
global warming is almost certainly man-made has irked the
vocal minority with more skeptical views. They say Francis has
overlooked the ability of technology to provide solutions to
climate change» («3xomoruyeckoe «Bay» Ilamsl Pumckoro.
[Tozumms [lambpl Ha TIIOOQIBHOE TOTEIUICHUE, KaK pPe3yJbTar
YeJI0BEYECKON JCATENBHOCTH, CTAJI0 pa3IpaXkaTb aKTHBHOE
MCHBIIMHCTBO C 0OoJiee CKENTUYCCKUMH B3msiAaMu. OHH
roBopsAT, uYro DOpaHIUCK yIOycTUI W3 BUAY CIIOCOOHOCTb
TEXHOJOTUH HaXOAUTh PELICHUS 0 TpoOJieMaM HW3MCHEHHUSI
kiuMatay. [lepeBoa moii — A.B. I'ycisikosa) (New York Times,
28.06.2015)

B poccuiickom MenuaaucKypce SKOJIOTHYECKas TeMaTHKa
IMIMPOKO MNPUMEHMMA KaK B MEIMATEKCTaX, IOCBSIICHHBIX
HEMOCPEJCTBEHHO TMpo0JieMaM 3KOJOTHH, TaK W B JPYrUX
00LIECTBEHHBIX c(pepax KU3HU.

Hampumep, «/leHb 3K0JI0rH4ecKOro 10Jra HaCTYIHJI JUIs
xureneit 3emumn» (AprymenTsl Heenu, 13.08.2015).

«IkoJjorusi — B Moae. OT KpyXeB, JIbHa U Oucepa 10 BETOK
U IUIACTHKOBBIX crakaHuumkoB» (Komcomomnbckas mpaBna,
1.04.2015).

«3Be3npl TB HayyaT moIMOCKOBHBIX HIKOJIBHUKOB YOHPATh
Mycop. B MuHHCTEpCTBE HIKOJIOTMM pETMOHA POAMIACH HIES
KPEaTHUBHBIX  «QKOYPOKOB»»  (MOCKOBCKHI  KOMCOMOJIELL,
20.06.2015).

YnoTpeOsieHne 3KOIMHTBUCTUYECKUX TEPMUHOB BeChMa
HOMYJISIPHO B UX MEeTa)OPUIECKOM U METOHUMHUECKOM CMBICIIAX,
npu4YeM Kak B POCCHICKOM, Tak W B  3apyOeKHOM
MeaIucKypcax.

Hanpuwmep, «an ugly face of ecology» (6e300pa3uoe suiro
9KOJIOTUH) - 3aroJIOBOK CTaTbd B OPUTAHCKOM Meaua W3AaHUH
«The Guardian», He nwumeHHbIH CckpbiToli uponuu, (The
Guardian, 25.04.2015) unu «3K0J0rust Mo3ra» - 3arojiook Il
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MmexayHapoanoro Konrpecca u dectuBans 310poBbsi « IKOJIOTHS
MO3ra: HCKYCCTBO B3aMMOJEHUCTBHS C OKPYKAIOLIEH CPEeron»,
npoBoguMoro B 2014 rony MHCTUTYTOM MEHTAIbHON MEAUIIUHBI
CeBepHOro rocyAapCcTBEHHOIO MEIUIMHCKOTO YHUBEPCUTETA.
(AprymenTs Henenu, 13.05.2015)

«Our ecological boredom. Live free or die: This is the
maxim of our age.» (Hama osxomornyeckass Tocka. JKuBu
CBOOOJIHO WJIM TOTHMOHM: OCHOBHAsg MaKCHMMa HaIled »SIOoXH.
[lepeBoq ™oit — A.B. ['ycisikoBa) — 3ariiaBue cTatbu B
amepukanckoM Memuma u3manum  «New  York  Timesy,
MOCBSIIEHHON cBOOO/E BBIOOpA, CTOALICH mHepe] YeTOBEKOM, B
COBPEMEHHOM MHpE JEMOKpPAaTUH U BBICOKUX TexHosiorui. (New
York Times, 18.01.2015)

Baxno OTMETUTb, 4TO HauOoiee SIPKUE
SKOJIMHTBUCTUYECKHE TEPMHHBI B HMX MPSIMOM U TEPEHOCHOM
CMBICIaX BCTPEUAIOTCS B 3ar0jOBKaxX MEAMATEKCTax, 0COOEHHO C
UCIIOJIb30BAHUEM PUTOPUUYECKUX BOIIPOCOB.

Hampumep, «Jxkonormynas kpacora. Yrto Takoe
KOpIOpaTUBHAsI COIMATbHAsT OTBETCTBEHHOCTH?» (AprymMeHTa u
®daxrtsl, 20/04/2015)

Bo ¢panmy3ckoM ©  OpUTAaHCKOM  MeEIMaJUCKypcax
HA0JII0/1aeTCs AHAJIOTUYHAS TEHICHITHSL.

«La Question: 1’écologie politique est-elle morte?»
(«Bompoc: monutuueckas 3kojorusi meprtBa?» IlepeBox moil —
A.B. I'ycisixosa) (Lemonde.fr, 23.09.2015)

«L’appel de la terre. Paul Watson, le pirate de I’écologie»
(«BpzoB 3emmu. [lom YoTcoH, 5KOJOTHYECKH pPa3zOOWHUK.
[MTepeson moii — A.B. I'yenskosa) (ParisMatch, 30.07.2015)

«Eco-fashion: Why green is the new black for Gucci?»
(«Oxo-mona. TloueMmy 3enmeHbIl — 3TO HOBBIM YEPHBIN IBET IS
Gucci?» IlepeBoa moii — A.B. I'ycnskosa) (The telegraph. co.uk,
1.11.2015)

Takum 00pazom, MOABOAS UTOT BCEMY BBIIIE CKa3aHHOMY,
OTMETHUM, YTO OKOJMHIBUCTHKA, Kak MoJoJas  Hayka,
npejcTaBiIsieT coO0oi HeyTo Ooibliee, 4YeM MPOCTOM aHaIM3
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TEKCTOBOM HMH(GOPMAIIMK O MHUPOBBIX MPOOJIEMax OKPYKaOIIEH
cpensl. «Ecolinguistics is more than just the analysis of texts
which happen to be explicitly about the environment, and is more
than just a metaphorical way of thinking about language contact»
[6]. DxonuHrBHCTHYECKOE TIpEACTaBICHHE HHPOPMAIIMK B MEIUa
cpeace, DKOJIOTHYECKHUH aHaJIu3 MCcauaJqucCKypca MOKHO
HHTCPIIPCTUPOBATL  KaK HOBBIA  CHOCOO MBIIIJICHHA, 3KO-
MBILUIEHUS, OPUEHTHPOBAHHOIO HAa OCO3HaHME ce0d Kak
HEOTHhEMIEMOH qacTu CYH_IGCTByI-OI_I_Ieﬁ JKMBOM IpUupoAbI,
TpeOyromel 3aluThl U COXPAHEHUS] CBOEH YHUKAIBHOCTU B
OIIOXY CTPEMUTCIIBHOTO pa3BUTHAd W  COBCPHICHCTBOBAHUSA
BBICOKMX TEXHOJIOTMH, KOTOPBIE B MIEPBYIO OUEPEb OTPAKAIOTCS
B COBPEMCHHOM MCIUAINCKYPCUBHOM IIPOCTPAHCTBC.
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Annotation: Heutige Gesellschaft braucht hochqualifizierte Fachleute
mit guten Sprachkenntnissen. In diesem Artikel handelt es sich um die
Unterrichtsbesonderheiten der deutschen Sprache als zweite
Fremdsprache und Gebrauch von Informations- und
Kommunikationstechnologien als Aktivmittel beim Erkenntnisprozess
von Studierenden in den Nicht-linguistischen Studiengéngen.

Stichworter: Informations- und Kommunikationstechnologien,
Lernprozess, Erkenntnisprozesse, fachorientiert.

Abstract: Modern society needs well-qualified specialists with a good
command of foreign languages. The article dwells upon special
methods of teaching German as a second foreign language in technical
institutions of higher educations. It also touches upon how to use
modern information communication technologies as a means of
activating the students’ language skills.

Key words: special methods of teaching, information communication
technologies, activating.

Moderne Gesellschaft mit ihrer politischen,
wirtschaftlichen und kulturellen Integrationsmoglichkeiten
fordert ein bestimmtes Sprachniveau. Noch vor kurzem war es
genligend, Umgangssprache zu beherrschen (z. B. wie komme
ich..., wo befindet sich... oder ein Hotel bestellen). Heutzutage,
auf einer konkreten sozialen Stufe der Gesellschaftsentwicklung,
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reicht es iiberhaupt nicht. Viele Leute gebrauchen die Sprache
nicht nur wie ein Kommunikationsmittel wiahrend der Reise. Weit
verbreitet ist die Praxis, auf dem Lande zu arbeiten. Und als
Folge dabei ist eine obligatorische Notwendigkeit, eine
Fremdsprache frei zu sprechen.

Deshalb steht jetzt sehr akut das Problem der Vorbereitung
eines hochqualifizierten, fachorientierten Spezialisten mit guten
Sprachkenntnissen. Dies ist gesetzlich in den grundlegenden
Prinzipien des Fremdsprachenerwerbs in den Nicht-linguistischen
Studiengéngen wiederspiegelt. Besonders betont ist die Tatsache,
dass ,die Fremdsprache ein untrennbares Bestandteil der
beruflichen Vorbereitung eines modernen Fachmannes in allen
Bereichen ist“ [Konzept...2000, s.7].

Wie bekannt, gibt es viele Methoden, eine Fremdsprache
zu beherrschen. Eine der Richtungen ist die kognitiv-linguistische
Methode. Der kognitive Ansatz, wie bekannt, geht von einem
Stammpunkt aus, dass der Belehrte sich bewusst zum
Lehrprozess bezieht und hochmotiviert ist. Daraus kommt, dass
der Studierende ein aktiver Teilnehmer und kein Lehrobjekt ist.
Laut dieser Theorie muss diese oder jene linguistische
Erscheinung sich auf einen Denkprozess und Handlung stiitzen,
die im Grunde des Verstehens und Gebrauchs dieser Erscheinung
in der Rede liegt. In der Theorie ist auch betont, eine
Notwendigkeit von Besonderheiten der Beherrschung von einem
Studierenden jene oder andere Spracherscheinung in Riicksicht
zu nehmen und eigenes Lehrprozesses bewusst zu organisieren
['].

Kognitive Linguistik besteht aus einigen selbstendigen
Disziplinen, die sich durch gemeinsame Interesse zur Grundlage
der Erkenntnis, Denkstétigkeit in Aneignung, Bewahrung und
Herausnehmen vereinigt sind. Das kognitive Model akzeptiert
Vorkenntnisse, mit deren Hilfe neue Kenntnisse angeeignet
werden. Es ist zu betonen, dass diese Kenntnisse nicht immer im
Vorhanden sind. Es erschwert den Lernprozess, weil Aneignung
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neuer Lexik und Begriffe, die ihnen entsprechen, parallel
verlauft.

Die linguodidaktische Methode, die in die kognitive
Methode beschlossen ist, sieht verschiedene Mdglichkeiten des
Spracherlernens voraus. Das sind globale, teilweise und module
Methoden.

Da weiter die Rede vom Spracherlernen in den Nicht-
linguistischen  Studiengidngen ist, wo die Unterrichtsstunden
begrenzt sind, mochten wir im Rahmen des Artikels das
Modulspracherlernen erldutern, das uns als zweckmifBigste im
okologischen Kontext vorkommt.

Haufig lernt man die deutsche Sprache als die zweite (nach
der englischen Sprache), deshalb muss diese Tatsache von
Anfang an in mindlichen und schriftlichen Aspekten
berticksichtigt sein. Da die Sprachen eine gemeinsame Wurzel
haben und in einer Sprachgruppe sind, fillt bei ihnen sehr oft
entweder die buchstibliche oder phonetische Gestalt zusammen
full (en.) — fallen (de.), begin (en.) - beginnen (de.). Darauf muss
man die Studierenden aufmerksam machen. Es muss auch betont
sein, dass die Bedeutung dieser Worter manchmal verschieden
ist. Das muss auch in Riicksicht genommen werden gift -
nooapok (en.) - Gift — 50 (de.). Wie es schon oben erwahnt
wurde, haben die Sprachen gemeinsame Wurzel. Daraus folgt,
dass die Mentalitit wegen des gesamten Vorvaters, des
historischen ~ Prozesses, dynastischer =~ Zusammenhinge,
gemeinsames Territoriums fast gleich ist. Deshalb darf man iiber
moderne Gemeinprozesse sprechen. All das muss auch beim
Lernen in Acht genommen werden. Wohl bekannt ist, wie
wichtig bei der Zusammenarbeit eine herzliche, wohlfiihlende
Atmosphire ist, wo jeder Studierende eine Mdoglichkeit hétte, sein
Potential zu realisieren und eigene Identitit zu fiihlen.
Erwidhnenswert ist auch, dass Psychologen sogar runde Tische als
optimalste fiir Besprechung und  Losung der stehenden
Aufgaben, empfehlen. Von Anfang an muss im Unterricht
Multimedien gebraucht werden. Es verbreitet nicht nur
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sprachliche Maoglichkeiten, sondern beschleunigt
Erkenntnisprozesse, indem die Studenten in eine Suche nach
neuer Information und nach der Prizisierung einer vorhandenen
hereingezogen werden. Diese Technologien verbreiten ihr
Gesichtskreis und Nebenkenntnisse. Das erleichtert den
Lernprozess und erlaubt dabei bis dahin unbekannte,
fachorientierte Webseiten zu gebrauchen. In unsrem Fall sind sie
okologisch orientiert. Es ist auch notig, verschiedene Projekte zu
realisieren. Diese Tétigkeit stimuliert nicht nur den Gebrauch von
neuer Lexik, sondern auch die Suche nach ihren konnotativen
Bedeutungen. Solche Zusammenarbeit erlaubt den Studierenden,
in Team zu arbeiten, die Meinung des Sprechpartners zuzuhoren,
sich eigene Meinung zu versteifen. Selbstsuche nach neuer
Information muss kiinftig ein festes Bediirfnis zur
Selbstausbildung nachformen, was bei der Realisierung von
beruflichen Moglichkeiten so wichtig ist.

Die von Studenten  erlernenden berufsorientierenden
Hauptthemen  miissen mit den  Themen in  den
Sprachunterrichtsstunden ~ zusammenfallen. Deshalb ist es
zweckmiflig, ab und zu Vorlesungen in Okologie in
Fremdsprachen durchzufithren. Wenn das gelehrte Material in
Fremdsprachen wiederholt sein wird, erleichtert es den Prozess
der Aneignung verschiedener, fachorientierter Begriffe von
beiden Seiten.

Aus eigener Erfahrung vorausgehend lohnt es sich zu
betonen, dass bei der Orientierung nur auf die Fachkomponenten
die Schwierigkeiten bei der allgemeingebriuchlichen Lexik
entstehen. Ungeachtet dessen, dass die Zeit zu knapp ist und das
Modulsystem streng geschrinkt ist, miissen unbedingt
linguokulturelle  Besonderheiten des gelehrten  Landes
beigebracht werden, um maximal vollstindiges Bild iiber das
Land zu bekommen, seine mentalen Besonderheiten zu erfahren
und den Zusammenhang zwischen verschiedenen Erscheinungen
zu verfolgen. Zweifellos werden diese Kenntnisse sehr niitzlich in
der zukiinftigen Fachtétigkeit sein.
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PRINCIPALES PROBLEMAS EN LA TRADUCCION
CIENTIFICA
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Abstract: The main aim is to identify and describe the main features of
the scientific translation. First of all, we did a theoretical approach to
the concept of specialized languages texts and their deriving, analyzing
their characteristics and criteria for the classification. We focused on
the characteristics and the type of scientific texts. Finally, we identified
the main problems in the process.

Keywords: scientific translation, specific translation, problems,
analysis

La anotacion: El presente trabajo tiene como finalidad definir y
descubrir las caracteristicas principales de la traduccion cientifica. Para
ello, en primer lugar se ha realizado una aproximacién teérica al
concepto de lenguas de especialidad y los textos resultantes de éstas,
analizando sus rasgos caracteristicos y los criterios para su
clasificacion. A partir de ahi nos hemos centrado en los rasgos
caracteristicos y la tipologia de los textos cientificos y en el perfil del
traductor especializado en este &mbito. Por Gltimo se han identificado
los principales problemas en dicho proceso.

Las palabras clave: traduccion cientifica, traduccion
especializada, andlisis, problemas
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Definir en pocas palabras el concepto de traduccion
cientifica seria tan dificil como arriesgado, ya que para
comprender verdaderamente en qué consiste este campo de
especializaciéon de la practica traductora se deben abordar
distintos aspectos que componen su naturaleza. Partiendo de que
la propia denominacion representa un tema de debate —hay
autores que la llaman traduccion cientifica y otros la denominan
cientifico-técnica o cientifica y técnica—, también existen
numerosas dudas sobre qué tematicas o qué tipos de textos abarca
este tipo de traduccidon especializada (hay quien considera la
traduccion  cientifica como  sinénimo de  traduccion
especializada).

Como bien apunta Gamero [1, p. 23] en relacion con la
traduccion técnica, del mismo modo que ocurre con la traduccion
cientifica, esta ultima normalmente se encuentra dentro de lo que
llamamos «traduccidon especializada» junto a otras variedades
como la traduccién técnica, econdmica, juridica, etc. Esta
distincion pretende diferenciar dichas variedades de otras que se
consideran «no especializadas», como, por ejemplo, la literaria.

Por otro lado también menciona el ya conocido debate que
existe también acerca de este aspecto, es decir, sobre si realmente
existe una traduccion especializada y una traduccidn general. Por
una parte hay quien afirma que la traduccion general como tal no
existe y «que toda traduccién es especializada, puesto que
siempre entran en juego conocimientos especiales». En otras
palabras, todo texto que se vaya a traducir pertenece a algun
campo tematico, aunque Sea, por ejemplo, literario, lo cual
implicara tener ciertos conocimientos sobre el tema (en este caso
tener conocimientos sobre el lenguaje literario, sobre la literatura
de la época la obra en concreto o incluso sobre el propio autor).
Por otro lado, los que si hacen una distincion afirman
automaticamente que existe una traduccion general, lo cual, si
nos basamos en la practica profesional, vemos que no existe pero
si que se da en la ensefianza de estudios de traduccion.
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Esto sugiere que la diferenciacion que existe entre
traduccion especializada y no especializada en realidad surge del
«lenguaje» que utilizan los textos en cuestion, lo cual obliga al
traductor a adquirir conocimientos especiales. Veamos a
continuacion de qué se trata.

A pesar de que en el apartado que hemos dedicado al
analisis del texto cientifico hemos ido comentando las posibles
dificultades que se podia encontrar un traductor en dicho texto, en
el presente apartado vamos a mencionar los problemas que
habitualmente se asocian a la traduccion cientifica a modo de
resumen y desde un punto de vista mas general.

En primer lugar, como ya es habitual, se nos presentan las
dificultades de comprension del texto generalmente debidas al
alto grado de especializacion de los términos que aparecen en €l.
Este tipo de problematica, como ya hemos visto, se puede
solucionar con relativa facilidad mediante una busqueda
documental tanto en Internet como en otro tipo de fuente, siendo
el primero el método mas rapido pero con el que debemos prestar
mas atencion en cuanto a su veracidad. Para ello, debemos
asegurarnos de que la fuente (entre otros aspectos) sea fiable, ya
sea porque proceda de una institucién conocida, como en nuestro
caso, 0 porque los autores que aparecen sean expertos en el tema.
En caso de que no encontrdramos el equivalente mediante una
simple busqueda existen otras opciones como el uso de foros en
comunidades de traductores profesionales o la consulta directa a
profesionales expertos en el tema que estamos tratando.

A parte de los problemas de comprension derivados de la
falta de comprension de la terminologia, en el &mbito cientifico y,
en especial, en el ambito técnico, nos podemos encontrar con
abreviaciones o estructuras sintacticas poco elaboradas que
dificultan la comprension de la oracion. En ella se ve claramente
la falta de estructuras sintacticas claras, con combinaciones que
incluyen simbolos, sustantivos y adjetivos que aparentemente no
tienen relacion entre ellos. La gran dificultad del traductor en este
caso, Se encuentra en intentar colocar las preposiciones
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correspondientes que le den sentido en espanol sin que ello
implique un cambio en el sentido original.

La solucidon en casos como este se encuentra, o bien
buscando textos paralelos en los que se dé una estructura similar
que nos ayude a darle sentido, 0 a riesgo de cometer un error,
hacer una traduccion literal para intentar no provocar un cambio
de sentido que resulte ain peor. No obstante, como en el caso
anterior, también podemos recurrir a un experto en la materia que
confirme la validez de dicha traduccion.

Paralelamente, otra dificultad de los textos cientificos es el
uso de simbolos y elementos extralingliisticos que, si bien en
muchos casos el caracter universal del lenguaje cientifico da
lugar a que dichos simbolos sean los mismos en ambas lenguas,
también puede darse el caso, sobre todo en lo que a las siglas se
refiere, de que varien de una lengua a otra. Un ejemplo de ello lo
tenemos en las siglas PCR (del inglés polymerase chain reaction),
que en el caso del espafiol se pueden utilizar tanto las mismas
siglas como su adaptacion al espaiiol, RCP (reaccion en la cadena
de la polimerasa).

El caso anterior nos presenta otra dificultad caracteristica
de los textos cientificos que es la afluencia terminoldgica. En el
lenguaje cientifico desafortunadamente conviven muchos
términos equivalentes, muchas veces por calco del inglés, ya que
la mayoria del conocimiento cientifico se expresa cada vez mas
en dicha lengua. No obstante, existen diccionarios como de
Navarro [2] que ayudan enormemente a elegir los términos
adecuados. Por ultimo, nos encontramos también con problemas
no especificos de la traduccion cientifica o especializada, sino
que son comunes en cualquier traduccion, como errores de
comprension, de expresion y errores ortotipograficos o de
puntuacidn, entre otros. Muchos de los errores que acabamos de
mencionar se solucionarian féacilmente si comprobamos y
verificamos nuestras traducciones, a ser posible, dejando unas
horas e incluso un dia de separacion, ya que la efectividad de la
revision aumenta cuando no la realizamos en caliente.
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Abstract: The article deals with the matters of the linguistic diversity
and the human and ecosystem relationship. The relevant issues of the
linguistic theories and approaches based on the ecological principals are
considered. The special attention is given to the linguistic aspects of the
language evolution tendencies.
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Nowadays the traditional understanding of ecology as the
science of living beings, their interdependence and habitat is not
limited only by the scope of biology. In modern ecology sections
of science and technology are presented along with the profile of
social science disciplines. In this regard, every year there are
more facilities, methods and tools for environmental studies,
which are borrowed from related fields.

Environmental linguistics or ecolinguistics is one of the
modern scientific developments in the field of linguistics, which
was formed at the intersection of social, psychological and
philosophical trends in linguistics. It should be taken into account
that the obvious points of contact ecolinguistics are such
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disciplines as sociolinguistics, speech culture and style.
Ecolinguistics was formed to identify laws, principles and rules
that are common to both for the environment and for the
development of language; it explores the role of language, with
the possible solution of environmental problems. The concept of
ecology in the linguistic aspect was first used by American
linguist Einar Haugen in 1972 [1, 57]. According to E.Haugen,
language ecology is the science which is based on the relationship
between language and its environment, and the language
environment is understood as the society, that uses language as
one of its codes [1,325]. E. Haugen’s main idea is that languages,
like the various species of animals and plants, are in a state of
equilibrium, competing with each other, and their very existence
depends on each other, both within the state and other social
groups, and in the minds of a man who owns several languages.
Moreover, E. Haugen noted that the language exists only in the
minds of speakers and it functions only under the relationship
with the other speakers, and to their social and natural
environment. Ecology of language is a part of a physiological
nature (that is, the interaction with other languages in the mind of
the speaker), partly social (that is, the interaction with the society
in which the language is used as a means of communication).
Ecology of language depends on people who teach it, use and
transfer to others [1,325-327]. Unfortunately, it should be noted
that humanity does not equally think about any of the impact of
its life on the environment or on the processes occurring in the
language environment, which plays a major role in creating an
optimal environment for emerging the best of consciousness -
with all the consequences [2]. The language environment is a
vital prerequisite for the existence of the human species. [3] On
the environment, you need to speak the language, using
environmental terms and concepts [4]: it can be favorable or
unfavorable, and subjected to pollution or experiments. From the
linguistic point of view linguistic aggression, linguistic violence
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and criminalization of the language should be studied as well as
linguistic self-defense and security.

Traditionally ecolinguistics allocates two directions:
"ecological linguistics”, which deals with ecology and
metaphorically refers to language and linguistics, environmental
terminology, principles and research methods; “linguistic
ecology”, which considers the expression in the language of
environmental topics, drawing on linguistics and its methods.
Karin Vullenveber notes the following destinations within
ecolinguistics. Firstly, it is the environment language, which is
the study of the interactions between languages, with particular
reference to preserving the wealth of languages (similar to the
concepts of "preservation of species richness™). At the moment,
three aspects of the ecology of language are intralinguistic
(associated with the culture of speech, stylistics, rhetoric, and
includes the study of violations of correctness, clarity,
consistency, and other expressive communicative properties of
speech); interlinguistic (associated with polylinguism as the
habitat of certain ethnic language and the problem of the
disappearance of languages, and hence a decrease in the linguistic
diversity in the world); translinguistic (associated with the use of
units of funds, the realities of language, one culture and resources
in the context of a language belonging to another culture in
literature, folklore, journalism). Secondly, environmental
linguistics - a discipline that moves concepts and principles
borrowed from ecology to the language. In such way people can
study "anthropogenic ecosystems in which focuses people™
[5,212-215]. Language ecology studies the relationship between
the language and environmental issues related to the
environment, for  instance, specific environmental discourse
involves the study of different texts in order to identify "green”
and "non-eco-friendly" elements in the language system. It can be
noticed that the basic principles of biological diversity existing in
the environment, are also useful for ecolinguistics. They are
related to the recognition of the equality principle of the linguistic
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diversity and interaction to the principle of linguistic integrity and
unity, which is the key to the ecological thinking, under which a
state of human cognition and morality, providing a synthesis of
interrelated natural and man-made objects and processes are
defined, as a basis for forecasting its development and priority
selection of the best environmentally-related solutions and
actions. From this point of view, environmental linguistics should
study the problem of linguistic diversity.

Language is not considered as an independent system while
studying the linguistic diversity issues and relationships between
human and ecosystems. Language is considered as a part of the
ecosystem, which includes natural and social interaction of
human groups and individuals, in which particular linguistic
events are formed and developed. Modern scientists point out that
it is important not only to preserve biodiversity, but also to
maintain cultural and linguistic diversity. Almost every state has
specific linguistic ecosystem, so the role of language in the
development of new environmental thinking in the narrower
sense, i.e., while preserving the environment and in the
environmental discourses is of particular importance. According
to A. Fill, the categorization of nature from the standpoint of
benefit or harm to humans is reflected in many languages. Many
linguists give a high assessment of the language opportunities
that leads to the conviction of the possibility to solve the
fundamental problems of mankind by environmental thinking in
the broadest sense. In turn, more significantly developing
ecological thinking leads to the new symbols and discursive
values. It should be noted that these questions are of a great
interest for educating students so as ecolinguistic urgent problems
are in practical matters of foreign language teaching.

As noted by K. Vullenveber, ecolinguistics faces the same
problems as the environment itself: a complex process, a variety
of operating factors unlikely to yield a holistic study, therefore it
IS necessary to consider the ratio of traditional subjects and
disciplines of new directions. Moreover, it is necessary to take
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into account such issues as linguoecological violations at
different stages of language development, the deformation of the
ecological balance, jargonization of literary language, the role of
modern borrowings. Recently, there has been a large number of
language elements and vernacular dialect vocabulary. Language
becomes easier, and at the same time it loses one of the most
important properties - accessibility and intelligibility. Language is
a sign of any society at all stages of its existence. Its main
purpose is to serve the needs of human society, and to provide
communication between the team members. In ecolinguistics
language is seen primarily as an open system, which is heavily
dependent on the external environment. Thus, language is
involved in various aspects of social life, but also society, in turn,
has an impact on the language. A large number of modern
research in the area of linguoecology are associated with the
linguistic influence on the mass consciousness.

Summing up, we can conclude that the relationship between
linguistic and biological diversity and their relationship with a
particular area may be due to such weighty biogeography factors
such as the variety of climates and ecosystems of vast territories;
island territories, especially with internal geophysical barriers;
tropical climate conducive to the emergence and existence of a
greater number and greater density of plant and animal species.
All of these factors may also lead to a lot of linguistic diversity
through mutual isolation among different ethnic groups and types
of people. But, obviously, there are less tangible environmental
phenomena affecting this relationship - the process of co-
evolution of small groups of people in certain environmental
conditions, they tend to adapt to them, and so they have a specific
knowledge of these conditions. To impart knowledge about
creating the best lifestyle in their own terms, people also develop
a certain way of expressing it in the language. In this way, a
single language in which this knowledge has been incorporated
and transferred can be formed so that it best meets the
environmental conditions, where a group of people and their
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needs. Speaking language, which can be viewed as a set of
characters that reflect the physical and social environment in
which lives a group of people would be more correct to
understand the term "environment” both physical and social
factors. Under physical environment are understood geographical
characteristics such as topography, climate, rainfall, or what may
be called the economic base of the region, that is, flora, fauna,
mineral resources of the region. Social environment includes such
forces that shape the lives and thoughts of the people: religion,
ethics, forms of political organizations, art. Based on the
foregoing, the influence of these two species on the language can
be assumed. Moreover, this issue is relevant today because it is
not only related to the question of the role of language in dealing
with the environment, because it can become the basis for new
pedagogical theories about the formation of the environmental
mentality of the new generation.
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In the recent years, the pattern of curriculum time
distribution has changed - there has been a considerable shift
towards independent work of students. Therefore, there is a need
for appropriate teaching materials that would, on the one hand,
encourage student’s interest in ecological issues and, on the other
hand, help improve and develop their competence in the
professionally oriented foreign language. [1]
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Mark Lynas’s book, to be reviewed in this article, can serve
this purpose in the best way in terms of both its content and
language. And we are going to prove it.

Mark Lynas (born 1973) is a British author, journalist and
environmental activist who focuses on climate change. He is a
contributor to “New Statesman”, “The Ecologist”, and
“Geographical” magazines, and “The Guardian” and “The
Observer” newspapers in the UK. He is the author of two
previous books: “High Tide: News from a warming world” and
“Six Degrees: Our Future on a Hotter Planet”, which won the
Royal Society Prize for Science Books in 2008. Lynas is a
Visiting Research Associate at Oxford University center for the
environment. [2]

His last book, “The God Species”, appeared to be
controversial and inspired much debate. Its critics’ opinions
varied from highly positive to strongly negative:

- “The book is an absorbing read, but not a comfortable
one.”

- “It is an insightful, honest book challenging many green
movement taboos.”

- “Its message is that engineering and investment can keep
the planet safe. He has renounced the Green movement and its
sacred values.”

- It 1s “a compelling read, a fresh look at some of the most
serious environmental challenges.” [3, 4, 5]

Regarding the content of the book, “The God Species”
covers a wide range of environmental issues and is based on the
concept of “planetary boundaries”, worked out by the Stockholm
Resilience Centre led by Johan Rockstrom. They identified 9
boundaries: climate change, biodiversity loss, nitrogen cycles,
ocean acidification, water consumption, land use, ozone
depletion, atmospheric particulate pollution, and chemical
pollution. Boundaries are levels of disturbance beyond which
humanity should not push within the Earth’s system. The
boundaries interact and influence each other. [5] According to the
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Group, the first three boundaries have already passed the planet's
limit; the next four are still within the guidelines, while the last
two have not yet been quantified. [6].

In his book, Mark Lynas has developed this concept. In his
opinion, the main tools to achieve sustainability must include new
technologies: nuclear power, GM crops and geo-engineering. He
says, “The truth of the Anthropocene is that the Earth is far out of
balance, and we must help it regain the stability it needs to
function as a self-regulating, highly dynamic and complex
system.

Nuclear power is environmentally almost completely
benign. Properly deployed, nuclear fission is one of the strongest
weapons in our armoury against global warming.

The genetic manipulation of plants is powerful technologies
that can help humanity limit its environmental impact and feed
itself better.” [7 pp.10-11]

Thus, it is not surprising that “The God Species” provoked
criticism. Moreover, it is worth reading since books of this kind
can interest and engage the reader, encourage discussion and
arguments, which is essential if we intend to use it for student’
independent work. Besides, some passages from the book can be
translated and discussed in class. That will help to develop the
skills students need to communicate effectively on a variety of
environmental topics.

From the linguistic point of view, it should be noted that the
language of the book is complicated, rich in scientific
terminology, coherent, dynamic, and sometimes emotionally
coloured and polemical.

There prevail long complex sentences with various types of
subordination and linking. They are always logically arranged
and clear cut, for example:

1) Properly deployed, nuclear fission is one of the strongest
weapons in our armoury against global warming, and by rejecting
it in the past campaigners have unwittingly helped release tens of
billions of tonnes of carbon dioxide into the atmosphere as
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planned nuclear plants were replaced by coal from the mid-1970s
onwards. [7 p. 10]

2) Mangroves may be valuable as protection against storms
and shelter for fish, but someone needs to be paid to look after
them if they are not to be chopped down to make way for
lucrative shrimp farms. [7 p. 48]

3) One of the most promising ways of doing this is known
as 'payments for ecosystem services' - designing revenue streams
that go to communities and landowners who need to be persuaded
to keep wetlands and forests intact. [7 p.49]

Translating passages from the book students can see how to
use a range of complex grammatical structures, such as:

Absolute Nominative construction:

1) Crutzen calculated that up to 40 per cent of ozone could
be destroyed in the highest regions of the stratosphere by
chlorine-containing CFCs, with the most important ozone-
destroying reactions taking place in extremely cold, thin ice
clouds high in the springtime polar stratosphere. [7 p.229]

2) And so it proved: in 1985 scientists based at the British
Antarctic Survey's Halley Base noticed that stratospheric ozone
concentrations were plummeting in the frigid air of the Antarctic
spring - with up to 40 per Cent of the ozone layer depleted in a
phenomenon quickly dubbed the 'ozone hole'. [7 p.229]

Subjunctive Mood:

To count as offsets, schemes must be additional to what
would otherwise have happened, provide benefits that last as long
as the damage they are intended to address, and deliver equitable
outcomes that bring benefits to local people and communities. [7
p.50]

Complex Subject:

1) Many will find my analysis and conclusions rather
unsettling - not least my colleagues in the Green movement,
many of whose current preoccupations are shown to be
ecologically wrong. [7 p.10]
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2) Scientific analysts quickly warned that it would be
unlikely to hold the global temperature rise below 3 or even 4
degrees higher than pre-industrial levels. [7 p.233]

Emphatic constructions:

1) By analogy, had action on ozone required permanently
eschewing hairspray - to say nothing of giving up refrigeration -
the Montreal Protocol would likely be as stalled and ineffective
as Kyoto is today. [7 p.228]

2) Had America backed action on climate as squarely as it
tackled the ozone layer, we would be in a very different place
today. [7 p.225]

3) Had the pessimists been listened to in 1985, | believe
that the ozone layer would still be thinning today. [7 p. 224]

On the whole, translating and analyzing texts from the
book students can develop the ability to link ideas effectively
using a variety of linking words and phrases. They can learn how
to use accurate and appropriate linguistic resources to express
complex ideas and produce extensive discourse that is coherent
and easy to follow.

Conclusions

1. The book “The God Species” by Mark Lynas can be
recommended for students with advanced and upper-intermediate
levels of language proficiency.

2. In can be used for the following kinds of work:

- students’ independent work (writing an article, an essay, a
report or a review, doing written translations)

- work in class (translating and analyzing the linguistic
devices applied by the author, discussing various environmental
issues considered in the book).

3. Students can make use of the references given in the
book if they want a deeper insight into the subjects discussed
there.
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Interdisciplinary approach towards scientific-technical text
as a research objective has been justified by cognitive theory,
argumentation  theory, psychology,  science  studies,
sociolinguistics as well as functional stylistics, text linguistics,
discourse theory and genre genesis theory [3, p. 5].

Scientific-technical text is a complex communicative unit
that realizes a certain epistemic situation [2] as a combination of
certain subject-logical backgrounds, which is considered one of
the main problems in modern linguistics.

Scientific-technical text is a complex polytextual system
with respect to extralinguistic context specified in the notion of
epistemic (cognitive) situation [1]. Development of the new
knowledge is determined by the main stages of scientific-
cognitive process including explication of a problem, formulating
the main idea and the hypothesis, argumentation, affirmation.
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This process of cognition reveals the layout of scientific-research
text.

Methodological aspect characterizes cognition by means of
information  retrieval,  development, justification  and
interpretation. According to E.A. Bazhenova, ontological aspect
of scientific-research text is connected with knowledge about the
world and methodological aspect is comprised with “knowledge
about knowledge” [1, p. 93].

Methodological aspect of epistemic situation is
characterized with hierarchal organization with upper layer
represented by philosophic methodology as a universal theory
aimed at creating a holistic picture of the world. Common
methodology as an upper level is a branch of philosophy,
philosophic doctrine about methods of cognition and world
transformation. The second layer has to deal with general
scientific methodology which unites methods, forms and
principles of research in different science faculties. The third
layer is represented with specific scientific methodology -
synergy of research procedures common for various science
faculties. The fourth level is comprised with exact research
methodologies applied for solving concrete research problems.

Setting goals for methodological aspect is connected with
representation of means of retrieval, justification and
development of new knowledge. Denotatum includes
methodology and mechanisms of cognition [1]. Representation is
discrete, explicating cognition and problem solving means based
on the new knowledge context [3, p. 53].

Methodological context is a discrete speech structure which
connects speech units of different levels which represent the
content of methodological aspect of epistemic situation in the
context of scientific work.

The context of new knowledge is directly connected to
methodological context which is aimed at deliberate categorial
conceptualization of research object and subject, explication of
perspective and paradigm of reseach objective and its principles.
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Discrete methodological context incrusts the entire text
representing information as scientific knowledge as well as ways
and means of its retrieval, development and justification of new
knowledge.

In environmental studies operators of methodological
context include general research lexis, i.e. scientific-philosophical
notions which form the basis of any research branch: shape,
element, induction, deduction, substances, materials, system,
continuity, regularity, objective, and object.

Methodological context in environmental studies includes
nouns that define basic scientific notions: theme, operation,
concept, idea, problem, hypothesis, analysis, implementation,
time, structure, classification, function, first, science, methods,
theory, result, study, objectives, look, research, description.

Operators of methodological context in environmental
studies include mental acts of the subject defined by verbs, such
as: imagine, suppose, resolve, believe, think, analyze, estimate,
conceive, consider, foresee.

Methodological context in environmental studies includes
verbs that affect the research object: alter, change, invent,
construct, affect, investigate.

Operators of methodological context in environmental
studies include verbs that express actions and states connected
with research objective: use, exist, be, diverge, depend, etc., they
express characteristics and stated of the object.

Operators of methodological context in environmental
studies include verbs and their syntactic derivatives denoting
mental acts of the subject with respect to the research objective:
research (do the research), define (provide definition), analyzing
(doing the analysis), study (conduct the study), describe (provide
description) etc.; attributive word collocations of methodological
nature: the main features, functional characteristics, complex
analysis.

Stereotypical operators of methodological context in
environmental studies include scientific vocabulary representing
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the concept of “research objective”: the study conducted for the
purpose, the paper aims, the objective of the research as a
contribution to the study, the purpose of this paper.

Stereotypical operators of methodological context in
environmental studies include scientific vocabulary representing
the concept of “results, conclusion”: the main findings are
summarized, based on the results it can be concluded, reported
results indicate, determined that, to conclude, in conclusion, is
appropriate to discuss these findings, we conclude that, the
results lead us, with the base of the results obtained prove the
findings.

Thus the structure of methodological subject is realized by
means of speech units of different levels including words
(element, form), word collocations (study — conduct the study,
analysis — do the analysis), sentences and chunks (the purpose of
this paper) separately, without any formal connection. These
units are linked by semantic and functional similarity and are
incrusted thoughout the entire text [4, p. 81].

General scientific vocabulary wusing traditional word
formation models develops the sphere of general scientific
knowledge representation and provides terminology for various
branches of science and technology: concept, conception,
conceptual, conceptualize, conceptualization; relationship,
relate, relative, relativity; apply, application, apply,
applicability; ~ atom,  atomic,  atomicity; = complement,
complementary, complementarity; factor, feasible, feasibility;
atom, atomic, atomicity.

Methodological context in environmental studies performs
an important communicative function, its operators incrust the
entire textual structure, act as meaningful milestones on the path
from ignorance to knowledge. This function of methodological
context is especially acute for speech representation problem
solving that requires explication of procedures and strategies of
argumentation, explanations, results, procedures on notion
validation and development.
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The context of new knowledge and methodological context
represent the upper level in polytextual hierarchy, are the main
components of compositional-semantic structure of a scientific
text.
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