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Abstract: Elimination therapy can provide more effective
treatment of allergic airway diseases.

Key words: elimination therapy, allergic rhinitis, pollen allergy.

One of the most important stages of allergic rhinitis therapy is
isolation of mucous membrane from pollen invasion. Thus, preventive
measures such as the elimination of pollen grains from mucous
membrane of upper airway are important [1].

The goal of this study is to handle and analyze the results of nasal
cavity elimination therapy and to evaluate its effectiveness.

36 patients with allergic rhinitis took part in the investigation.
According to common diagnostic standards, the examination included
anamnesis data, questioning, skin test, detection of specific IgE
antibodies, cytologic analysis of nasal secretion.

Criteria for inclusion: 1. Confirmed existence of tree pollen
allergy; 2. 18-60 years old; 3. Both gender patients; 4.Patients that have
finished a 2 allergen-specific immunotherapy; 5. Existence of allergic
rhinitis; 6. Signed informed consent.
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Criteria for exclusion: 1.Severe allergic rhinitis; 2.Peracute
inflammations; 3.Mental illnesses; 4.Patient non-compliance; 5.Usage
of topical and systemic antiallergenic specimens.

Patients were examined twice: at the end of April before the
birch blooming period and in the middle of May. Before the
examination patients had not received medical therapy. All patients
filled up a registration card. Birch pollen was chosen as one of the main
pollen allergens in moderate climate in Russia [2]. All patients have
been divided into three groups. The first group included patients with
decreased expression of the symptoms by the usage of iso-osmolar salt-
water solution. The second group included patients with recrudescence.
The third group included patients, whose symptom expression didn’t
change (Fig. 1). A majority of patients has shown recovery of several
symptoms: eye inflammation, lacrimation, nasal irritation, post-nasal
drip, olfaction abnormality.
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Figure 1. Elimination therapy effectiveness among patients with
allergic rhinitis (%)

Elimination therapy is an essential part of allergic rhinitis
therapy. The elimination of contact between the mucous membrane and
pollen allergens can be achieved using three methods.

First is to move to an area without the allergen-source plant.

Second is staying indoors with regular air cleaning during the
blooming period.



Third is lavement of the nasal cavity with iso-osmolar water
solution. As it is seen, the third method is more acceptable and
available to everybody. It does not have any negative effects, and
shows some therapeutic effect in patients with allergic rhinitis.

To sum up, the usage of irrigation therapy at early stages of
allergic inflammation development can help to decrease impact on the
mucous membrane; therefore the inclusion of this therapy as a standard
care procedure of allergic rhinitis is justified.
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Abstract The article presents a brief review on the analysis of the
impact of psychoactive substances on the health and adaptation of
students. It shows the mechanism of drugs affecting human body.
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Today's social situation is characterized by a high degree of
emotional tension, which influences the adaptive processes of students
[1-4]. Youth has to maintain the normal state of the nervous system in
various ways. In general, psychoactive substances in the right dosage
have a positive effect in the treatment of certain human ailments. But
using alcohol, tobacco and drugs time after time, results in chemical
dependency, damages of physical and mental health, deviant [5] and
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anti-social behavior [6], degradation of the personality and unmotivated
aggression [7; 8].

Studying is a process demanding moral and mental strengh. But
some students want to achieve a quick result using barbiturates, other
tranquilizers and alcohol. Indeed they have a calming and sedative,
hypnotic impact, but it is a risk of strong physiological dependence.
Substance abuse leads to a loss of control evidenced by slurred speech,
blurred vision, loss of control over muscles, it also affects breathing.
Overdose can cause death due to severe oppression of the respiratory
center of the brain [9].

Opiates (derivatives of the poppy) are psychoactive substances,
which also have hypnotic and analgesic effect but depress the
respiration centers of the brain, obfuscate intellectual processes.
Nausea, vomiting, convulsions resulting from respiratory arrest come
along with strong psychological dependence on opiates. Some young
nervous students became addicted in two weeks [9]. Psychological
dependence is associated with pleasant sensations that encourage
people to repeat the experience of their use. Physiological dependence
is formed when the body gets used to the regular intake of exogenous
metabolizing substances in the body and reduces their endogenous
production. [10].

Thus, it is possible to draw the following conclusions. The use of
psychoactive substances in the wrong dosage significantly affects the
functional status and adaptation of the person, particularly the young
one.
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Annotation: Das Hauptergebnis der Studie des Weltraums (aus
medizinischer Sicht) war nicht nur Beweis fiir den langen Aufenthalt in
der bemannten Raumfahrt, sondern auch seine diversifizierten
Aktivitdten dort. Deshalb kann man den Weltraum als den
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menschlichen Lebensraum in Zukunft und den Weltraumflug als die
wirksamste direkte Untersuchungsmdglichkeit des menschlichen
Organismus unter diesen Bedingungen betrachten.

Stichworter: Die Raummedizin, der Weltraum, die
Schwerelosigkeit,der Mensch, der Menschenorganismus, der Raumflug

Abstract: The main result of studying outer space (from medical point of
view) is the proof of possibility of long-term human existence in conditions of
space flight, and one’s versatile activities there. It gives an opportunity to
review space area as a people's habitat in future, with a space flight being an
efficient and immediate way of studying human organism reactions in these
conditions.

Key words: Astromedicine, space, weightlessness, human, human organism,
space flight

Der Symptomenkomplex, der der Luftkrankheit &hnlich ist (die
Appetitsenkung, der Schwindel, die Speichelabsonderungsverstirkung,
die Ubelkeit, die Erbrechen, die Illusionen der Raumlage), stort etwa
jeden dritten Astronauten. Dieser Symptomenkomplex tritt zutage in
den ersten 3-6 Tagen des Weltraumflugs. Heute erklart sich die
Entwicklung des Symptomenkomplexs der Luftkrankheit durch die
Veranderung des Funktionszustandes von Vestibularapparat des
Austronauten und durch die Storung der Wechselwirkung seines
sensorischen Systemens und auch durch die Besonderheit der
Hédmodynamik unter Schwerelosigkeit. [1]

Dieser Symptomenkomplex tritt zutage als das Gefiihl eines
Andranges und der Schwere im Kopf, die nasale Obstruktion, die
geglittete Falten und das geschwollene Gesicht, die erhohte Blutfiille
und der Venenblutdruck in der Hals und Blutfiillungsindikatoren im
Kopf. Der Unterschenkelumfang wird Kleiner. All das wird mit dem
Gewichtmangel des Blutes in der Schwerelosigkeit
zusammengebunden, der zur Bluthdufung in den Untergliedmalien und
zur Erh6ohung des Blutzuflules in den Oberkorperteil fiihrt.

Die Verdnderungen der motorischen Funktion im Weltraunflug
werden durch die Herstellung der neuen Bewegungsstereotypie im
Laufe der ersten drei Tage des Aufenthaltes in der Schwerelosigkeit
charakterisiert. In einigen Tagen des Fluges gewinnen aber die



Bewegungen normalerweise ihre Genauigkeit, die ndtigen Bemiithungen
fiir ihre Realisierung vermindern sich, Arbeitsvorginge erhohen sich.
Nach der Riickkehr zur Erde erhoht sich subjektiv das Gewicht der
Elemente und des eigenen Korpers, dndert sich die Regelung der
vertikalen ~Korperhaltung. Nach der Raumflugsforschung der
motorischen ~ Sphire  wird die  Umfangsreduzierung  der
UntergliedmaBBen, das Muskelmasseverlust und die Subatrophy
Antischwerkraft-Muskeln, vor allem die langen und breiten
Riickenmuskulatur zutage getreten.[2] Die Verdnderung der Funktionen
des Herz-Kreislaufsystem wéhrend dauernden Weltraumflugs treten
zutage als die geringe Senkung einiger Indexe des arterieller Blutdruck,
die Erhohung des Venendrucsk in den Halsvenen und die Senkung des
Venendrucks im Bereich des Unterschenkels. Nach dem Raumflug
gewinnt das Blut sein Gewicht zuriick und richtet sich auf die
UntergliedmaBen. Das Blut von Astronauten kann in den
UntergliedmafBlen mehr sich anhdufen, als gewohnlich. Infolge fiihrt das
zum Blutabfluss von dem Gehirn.

Die Erhéhung der Herzfrequenz ist das Schutzmall des
menschlichen Organismus. Dieses Schutzmal} schiitzt die geniigende
Gehirnblutversorgung wihrend des Weltraumflugs. Wenn diese
Schutzmallnahme nicht ausreichend ist, kann der artericlle Blutdruck
heftig senken. Deshalb hat das Gehirn den Blutmangel, und also den
Sauerstoffmangel. Die Verdnderungen des Wasser-Mineralhaushalts
und der Funktionen der Niere tritt zutage nach dem Raumflug als die
Gewichtsreduktion, die Reduzierung des Plasmavolumens und der
Gesamtgehalt des tauschenden Kaliums im Organismus, und auch als
die Wasserretention und Salzretention. Gleich nach dem Raumflug
reduziert die Menge der hinausfithrenden Fliissigkeit der Nieren und
steigt die Menge des hinausfithrenden Kalzium-lons, des Magnesium-
lons und des Kalium-lons.

Biochemische Untersuchungen haben gezeigt, dass unter dem
Einfluss der Langzeitraumflug ein Umbau der Stoffwechsel geschieht.
Man kann der ausgeprdgten Verdnderung des Stoffwechsels nicht
konstatieren.[3]. Die Reduzierung der Menge der Erythrozyten schreitet
im Laufe von einigen Zeit nach der Landung und wiederherstellt in
etwa 1-1,5 Monate nach dem Weltraumflug fort. Die Reduzierung des
Gehalts der Erythrozyten wird auf folgende Weise erklért. Die
Neuverteilung des Blutes, die in der Schwerelosigkeit entsteht, fiihrt



zum reflektorischen Fliissigkeitsverlust und zur Reduzierung des
Plasmavolumens des Blutes. Infolge dessen nehmen sie die
kompensatorischen Mechanismen teil. Diese Mechanismen streben
nach der Erhaltung der konstanten des zirkulierenden Blutes. Deshalb
fiihrt die Reduzierung des Plasmavolumens zur addquaten Reduzierung
der Masse der Erythrozyten. Die schnelle Regeneration der Masse der
Erythrozyten nach der Landung ist unmoglich, weil die Bildung der
Erythrozyten langsam ist. Alle Verdnderungen wihrend des Raumflugs
sind funktionell (reversibel). Sie verschwinden zu verschiedener Zeit
spurlos nach dem Weltraumflug. Es sei jedoch betont, dass die
Reaktionsfahigkeiten nicht gut erlernt sind. Die Medizin noch nicht im
Sande, mit allen Nebenwirkungen zu kidmpfen. Die Arbeit in dieser
Hinsicht gibt es noch eine Menge.
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Resumen: Todas las personas que viven en las areas cubiertas por las
redes celulares, se encuentra bajo el efecto del campo electromagnético
de estaciones base celulares. En Rusia hay las Normas y reglamentos
sanitarios y Directrices existentes, pero no contienen criterios explicitos
para evaluar la intensidad de los CEM y el método exacto de medicion
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de campos electromagnéticos. Esto plantea una amenaza para la salud
publica.

Palabras clave: campo electromagnético, red celular.

Abstract: All people living in the areas covered by cellular networks are
under the effect of the electromagnetic field of cellular base stations. In Russia
there are sanitary rules and regulations and guidelines, but they do not contain

explicit criteria to assess the intensity of EMF and precise method of
measuring EMF. This poses a threat to public health.

Key words: electromagnetic field, cellular communication.

En la etapa actual del desarrollo de la comunicacion celular todos
los usuarios de celulares estan bajo los efectos periodicas de los campos
electromagnéticos (CEM) generados por los teléfonos moviles y las
estaciones base de la comunicacion celular, y todas las personas que
viven en las areas cubiertas por las redes celulares, se encuentra bajo el
efecto del campo electromagnético de la base estaciones de
comunicacion celular. Por lo tanto, los teléfonos celulares y estaciones
base celulares, que son fuentes de los CEM, sea el objeto de la
Vigilancia de la Salud. Hoy en dia el estandar de comunicacion mas
comun es un estindar GSM. De acuerdo con las recomendaciones del
transmisor estandar CEPT GSM paneuropea tierras celular digital
movil incluye el trabajo en dos bandas de frecuencia: - la banda de
frecuencias de 890-915 MHz - para enviar mensajes a la estacion movil
a la base; - Ancho de banda de 935- 960 MHz - para enviar mensajes
desde la estacion base a la movil [1].

En Rusia hay las actuales Normas y reglamentos sanitarios 1383-
03 "Requisitos de higiene para la colocacion y explotacion de las
instalaciones de transmision de radio,"” que establecen los parametros y
unidades normalizadas, en particular, dado que la evaluacion de la
exposicion a los CEM sobre la poblacion se lleva a cabo: en el rango de
frecuencias de 300 MHz - 300 GHz - los valores medios de la densidad
de flujo de potencia (PFD) mW/cm?® Ademas, los reglamentos y las
normas sanitarias establecen los niveles maximos permisibles de la
gama de frecuencias de 30 kHz - 300 GHz para la poblacién y los
niveles maximos permisibles de electromagnética rango de frecuencia
de campo de 30 kHz - 300 GHz en los lugares de trabajo [2]. Ademas

11

11


http://www.multitran.ru/c/m.exe?t=2306660_1_2&s1=%F1%EE%F2%EE%E2%E0%FF%20%F1%E2%FF%E7%FC

de las reglas y normas sanitarias existir Directrices - MUK 4.3.046-96
"Determinacion del campo electromagnético en la ubicacion de los
medios de transmision y comodidades a los de radio moévil bandas VHF
y UHF de tierras” que se hacen para ayudar a los ingenieros a los
organos e instituciones del servicio sanitario-epidemioldgica y del
organizacionas de los medios de comunicacion con el fin de
proporcionar vigilancia de la salud de las fuentes de radiacion bandas
VHF y UHF.

Los Directrices utilizados para determinar los limites de las
zonas de proteccion sanitarias, para predecir los niveles de los CEM
con la ubicacion de las estaciones de base y determinar los niveles de
los campos electromagnéticos creados directamente por las estaciones
moviles y que afectan a los usuarios de teléfonos moviles. Pero en los
Directrices sanitarias no se describen son tipicas de los teléfonos
celulares en términos de mediciones, también describe un método para
eliminar el teléfono transmisor a la maxima potencia y no hay ninguna
unioén de datos medidos a las regulaciones existentes. [3] Directrices
MUK 4.3.1677-03 "Determinacion del campo electromagnético
generado por irradiando medios técnicos de la television, la
radiodifusion FM y estaciones base en las comunicaciones de radio
movil terrestre,” se aplica a la gama de frecuencia de radio que es 27-
2400 MHz. Este documento no tiene en cuenta las ondas de radio en
alta gama de frecuencia. [4] Por lo tanto, hoy en dia existe el problema
de la falta de un método universal de la medicion de la EMI generada
por el teléfono moévil.
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Abstract: An assessment of the environmental impact on the psycho-
functional state and the level of adaptation possibilities of non-resident
students at different stages of learning was carried out with 230 first-
year students at the beginning of training, in the middle and the end of
the first academic year. The results revealed the dynamics of
psychological and functional characteristics of the health status of
students, which is associated with an active period of adaptation in the
first year of study at University.
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The problem of adaptation of students to training conditions in
higher education is acute [1-3]. It is connected primarily with the fact
that there is a sharp change of a habitual way of life that causes the
stress [4; 5]. This is especially true for students who arrived for studies
from the faraway regions to Moscow [6-8]. A comprehensive
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assessment of indicators of adaptation of foreign students is to be the
most important one in the organization of education, especially at the
initial stage of University life of the entrant [9].

Objective and methods of research. A study was conducted on
230 students of the Faculty of Ecology and the Faculty of Humanitarian
and Social sciences sciences of the Peoples' Friendship University of
Russia and the Faculty of psychology of the Lomonosov Moscow State
University) from PFUR and Moscow state University came from
different regions of Russia (Central, Volga, North Caucasian and
Siberian Federal districts and Moscow region), which became the
experimental group. In research took part students of the first courses
environmental, agricultural, humanitarian and social and psychological
engineering (MSU) departments. Local students (Muscovites) became
the control group. Testing was performed using Spielberg-Hanin, the
Questionnaire (evaluation anxiety) and M.W. Eysenck's (diagnosis of
the level of aggression, frustrations, anxiety and rigidness) and psycho-
physiological testing of cardiovascular system by the method of CMEs
(variation cardio rhythm) on the HSC (hardware-software complex)
"Psychophysiology" (LTd "Medikom", Taganrog). We also surveyed
the entire sample of the study.

The results of the study. Analysis of questionnaire data revealed
that the most frequent adaptation was a nonresident of the complex
socio-economic and ecological factors of the environment as well as
individually-typological peculiarities of students. So the most frequent
in the socio-economic context of adaptation for non-local students were
the problems related to lack of funds for the whole of the sample
studied (from 41% to 83%), new place to live (hostel), new academic
staff, a different lifestyle, a different rhythm of work and rest, the new
system of education and training practice.

The impact of environmental factors (traffic noise, air pollution
and a violation of rhythm of sleep and wakefulness) were also
significant for all nonresident students (p < 0.01). It is noted that in the
dynamics of the adaptation process to many factors of environment by
the end of the school year didn't happen. When examining the
indicators of personal and situational anxiety (test Spielberg-Hanin)
revealed that more than half of surveyed non-resident students (73,7%)
had medium and high levels of personal and situational anxiety.
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Frequent occurrence among non-resident students (more than
70% of the sample and 41 points) with a high level of situational
anxiety were recorded in the Volga Federal district. Then next one was
the Siberian Federal district (58.1 percent, 40 points). Then came the
suburbs (to 49.4%, 39.3 points), North Caucasian (43,1%,39,1 points)
and Central (34,8%,38,8 points). A smaller percentage of occurrences
of anxiety showed the first year students from Moscow (by 33.3%, 38.2
points).

Analysis of the results of the Eysenck test to assess the state of
frustration of nonresident students revealed that the majority (over
60%) of them had average values. This group included students from
districts such as Volga, North Caucasus and the Moscow region (7,3;
7,5; 7,5; points, respectively).

The next was first year University students from the Central and
Siberian Federal districts (6.9 and 6.5 points, respectively). Assessment
of the level of functional state of organism of students of the 1st course
in different districts of Russia has revealed the following picture. The
majority of surveyed non-resident students studied sample was
characterized by a medium level of tension in the system of vegetative
regulation of cardiovascular system (CVS), which is directly related to
the adaptation to new environmental conditions, including the
educational process. We have observed that the greatest number of
nonresident students with a pronounced tension of autonomic
regulation of CVS was found among students from Volga, North-
Caucasian Federal districts and Moscow region: 49,6%, 47,1%, 42,4%.

The results obtained can be associated with the impact of
complex socio-economic, ecological factors of the environment of the
capital city, as well as individual psychological features of nonresident
students [4]. The analysis of the data showed that the physiological
price of adaptation to Moscow for nonresident students from Volga,
North Caucasus Federal district and the Moscow region was very high.

It was noted that the majority of nonresident students (69,8%)
had medium and high level of CVS, which was expressed in
tachycardia (high frequency heart rate over 90 beats/min), increased
respiratory rate 19-20 inhale/exhale. Wave heart rate (LF, HF) and
integral indicator (Il) showed a high level of predominance of the
sympathetic division of the autonomic nervous system (ANS).
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On the other hand, relatively better indicators of adaptive
processes were observed in non-resident students from the Central and
Siberian Federal districts, where indicators of anxiety (situational) and
frustration were lower (6.9 and 6.5 points, respectively).

Indicators of CVS in this sample were mostly non-resident
students in the area of norm cardiac (heart rate range 72-79 beats/min)
and moderate breathing rate (16-17 inhale/exhale). The heart rate (LF,
HF) and integral indicator showed the average level of sympathetic
predominance of the autonomic nervous system.

Conclusion. As a result of researches it can be noted that the high
level of anxiety most of the nonresident students (Volga and North-
Caucasian Federal district and Moscow region) increases a frustrated
condition of enrolment that affect the functionality of CVS incoming
students.

The whole complex presenting reactions of nonresident students
is the result of non-adaptive processes caused by interrelation of
environmental factors that are associated with relocation, change of
routine, tense ecological situation in the capital, the beginning of study
at the University and the individual characteristics of nonresident
students. The results of the research show that the least favorable
pattern during the adaptation process was specific for the first year
students of the Volga and North Caucasian Federal districts and
Moscow region.

The middle position in adaptive reactions to Moscow was noted
in nonresident students from the Siberian Federal district. The best
indicators of adaptation were noted in non-resident students from the
Central Federal district.
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description of the changed conditions of the person and information and
psychological recommendations of behavior of people in extreme

conditions are given. The special attention is paid to mental effects of
disasters and conditions of mental trauma experienced by person.

Key words: student, psychofunctional state, human’s mental states,
extreme conditions, health, adaptation.

According to Soviet and Russian physiologist Agadzhanyan,
emergency situation is a situation that occurred in the accident, natural
event or other disaster, accompanied by deaths, material loss or threat
to the environment [1]. The possibility of natural catastrophes increases
with the development of civilization, scientific progress and new
technologies. Therefore, today more than ever humanity needs
protection from a threat that violates human life processes and
adaptation processes [2].

The study of human behavior in extreme conditions for many
years has been engaged in various fields of scientific disciplines such as
medicine, physiology, psychophysiology and psychology. The
psychology of extreme situations deals with the study of psychological
regularities of human life in emergencies (flying on airplanes and space
rockets, swimming under water, work in remote places of the globe (the
mine), etc.), as well as improving the intensity of the prediction of
mental states in them. [2].

So, what are the features of the mental state in extreme
conditions? The person very often begins to experience confusion,
panic, as one suddenly sees danger that threats one’s life. This
condition is interlinked with emotion, fright, which immediately

18

18


mailto:dalyam1995@gmail.com

destroys the unity of the whole system of the organism, fails coherence,
slows thinking, and can create a thought disorder that does not allow
meaningful control over the activities and is accompanied by incorrect
movements, flowing type of unconditioned reflex. Such movements are
often unnecessary and interfere with work activities; therefore, they
lead to completely different opposite result: not defending, but have a
negative impact on the person. Therefore, panic is characterized by
defects in thinking, impaired control and understanding of things that
happened, the transition to wunconditional instinctive protective
movements that may sometimes be inconsistent with the phenomena
that is inherent in modern large towns and cities [3].

The mental states of people in extreme situations are diverse, and
therefore their behavior is different. At the initial stage of emergency
behavioral impacts of people usually have the vital direction, caused by
the instinct of self-preservation, but the feasibility of such reactions
varies from panic to reckless actions consciously reasonable. As the
case of Ufa catastrophe (1989), it can be shown up that during the first
10-15 minutes after the explosion, people felt no pain (psychogenic
anesthesia), without loss of clear consciousness and loss of common
sense, so they managed to escape. Concurrently, there was increased
efficiency of psychophysiological reserves and physical strength: some
victims managed to get wagons with closed exits from the compartment
in the literal sense of smashing and destroying the roofs of cars.
Immediately after the victims were able to leave the train, they began
organizing in small teams (10-15 people), where instinctively choose
their leader, who supervised the rescue operations for the remaining
victims [3].

Increased mobilization in the initial phase is characterized for the
majority of people. But, if it is combined with panic, it can lead to
absolutely different consequences, as loss of orientation, changes in the
ratio between major and minor actions, the reinforcement of defensive
action, deviation action for the salvation and ultimately the death of.

After these shocks many people have pathological changes in the
psychic sphere, defined as post-traumatic stress disorder for a long
time. Among psychopathological changes after injuries, accidents
people most commonly find depression - 56%, psychogenic stupor -
23%, general agitation - 11%, hallucination condition - 5%, the
inadequacy, the euphoria - 3%, nightmares in the dream - 90%,
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irritability, quilt, reluctance. Special psychological treatment of
psychologists and psychotherapists is required for the recovery of the
human psycho. The study of numerous emergency cases concluded that
the victims of accidents and disasters have a significant change in
mental state: 98% people felt fear and horror, many victims have
experienced headaches, vomiting, nausea, and had feeling faint. The
victims had sleep disturbance (nightmares, insomnia), sad depressed
mood, irritability [4].

Psychological consequences of disasters experienced by person.
When they say that a person afflicts with past disasters, it means that
one experienced a traumatic event which caused some specific
symptoms. These symptoms are connected with the inner world of the
personality and reaction to come to events, which in every case is
individual. Dr V. V. Glebov considers that in addition to the severity of
the stress factor, individual vulnerability to psychic trauma plays an
important role, as evidenced in features of individual personality traits
(immaturity, asthenic traits, hypersensitivity, dependence, the tendency
to over control, aiming at the suppression of unwanted emotions), the
tendency to victimization (tendency to be in the role of victims in
similar situations). Significant correlation was established between
relationship conflict with parents at the 3rd year of life and subsequent
violations of adaptation.

Famous Russian psychiatrist Kekelidze assumes that other
important risk factors for trauma include such personal characteristics
as the accentuation of character, sociopathic disorder, low intellectual
development, as well as the presence of alcohol or drug dependence. If
a person is inclined to the exteriorization of stress, one is less
susceptible to psychic trauma. Genetic predisposition (presence of a
history of psychiatric disorders) can increase the risk of psychological
trauma; prior traumatic experience is also affected by it (e.g., in
connection with some kind of physical abuse in childhood, accidents in
the past or the divorce of parents). The age factor is important: The
young and old people have more difficulties overcoming extreme
situations. The risk of trauma increases in cases of isolation of the
person for the period of experiencing trauma, loss of family and inner
circle. The timely assistance and the reactions of family members who
can encourage some painful manifestations plays a great role. [5-6].
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Biological and psychological manifestations are typical for acute
stress response. They are the most obvious criteria that this event is
perceived by the victim as traumatic [7]. And although for the diagnosis
of mental injury is not necessarily the presence of anamnesis of acute
reactions to stress, its presence during or immediately after the injury
says about the increased risk of development of symptoms of mental
trauma in the future [8]. Russian psychologist Lebedev believes that if,
immediately after the stress a person experiences a marked sympathetic
arousal, increased heart rate, increased blood pressure, anxiety or panic,
this is an unfavorable prognostic sign. In those cases where sympathetic
load is large enough, the central nervous system may issue an
appropriate hypersensitive response even for a single stressor [9].
Similarly, the presence of dissociation, which a kind of protective
reaction to trauma is considered, suggests that the victim is
experiencing this event as a serious stress. So if some event is
"shocked" by person so that he is in a state of "stupor" or dissociative
detachment, the possibility of the subsequent development of trauma
increases [10].

Rethinking events is one of the main causes of reparative (repeat)
trauma. However, the symptoms of reparative are the result of many
factors, including denial. The memories of the event are offensive and
are accompanied by avoidance with the prevalence of the negation [11].

Soviet and Russian psychotherapist Vasilyuk thinks that the
ability to integrate traumatic experiences with other life events has
impaired by people with mental trauma. Due to the fact that traumatic
memories are not integrated into the cognitive schema of the individual
and almost do not change over time — what is the nature of mental
trauma, the victim remains "frozen", fixed on injury as on actual
experience, instead of accepting it as an event of the past. [12].
According to the American psychiatrist and psychotherapist Yalom
while traumatic memories exist in memory in the form of connected
short stories and how intense emotions and somatosensory phenomena,
which are updated when a person suffering a mental injury is in the
excited state or when the stimuli and situations reminiscent of the
trauma [13].

Thus, normal physiological sensations can be endowed with a
menacing new meaning, like neutral environmental stimuli. Its own
physiological activity becomes a source of fear of the individual.
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Nowadays, noise pollution has become an acute problem in many
areas of the Russian Federation. The definition of noise is a sound,
especially one that is loud, unpleasant or can cause a disturbance. The
noises, which affect our environment, the most are mainly created by
human activities including urbanization and traffic.

This study explores the effects of noise in public areas of the
Western Industrial Zone of Odintsovo. The West Industrial Zone
Odintsovo consists of a dozen warehouses, garages, factories, service
stations, and a cemetery. It should be taken into consideration that the
West Industrial Zone Odintsovo is located below the general living area
of the city.

There is a large variety of noises which can be heard throughout
the city, however they can be divided into two groups: natural and
anthropogenic. Natural noises such as the rustling of leaves, movement
of water along with the noise created by birds and other wildlife, have
no negative impact on human health but the manmade noises are a
source of discomfort for citizens. Sources of noise pollution include
commercial and industrial noise, vehicular traffic, electrical appliances
such as televisions and music systems, public address systems and
generator sets. [1]
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Road traffic is a key source of noise in big cities due to the work
of automobile engines, shock wheels of railway vehicles on the rail
joints, etc. In addition, the noise sources in the transport sector are
railway stations, car parking areas, auto service shops, depots, airport
and other area. [1] According to the complaints of residents of the
population, the main source of noise in the Western industrial zone is
non-stop traffic of cars and trucks. To measure the sound pressure level
the noise dosimeter OCTAVE-110 A was used.

Measurements of noise were done in accordance with the
methodical instructions on noise control in residential areas, in
residential and community buildings. As a result the average noise
levels (dB) were obtained in an apartment near a playground at night
(from 23hours to 7 pm) and during the day (from 7 hours to 23 hours).
The results show that in the apartment at night and during the day
indicators at low frequencies (Hz 31,5-500) are within normal limits.
But at high frequencies (1000-8000 Hz), the equivalent parameters as
well as the maximum level exceed the allowable level set by
regulations.
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But at high frequencies (1000-8000 Hz), the equivalent
parameters as well as the maximum level exceed the allowable level set
by regulations. The maximum excess was observed in the apartment at
night, this was due to the proximity of residential houses to the
sanitary-protection zones of an enterprise working around the
clock.There are the charts of noise levels below. The graphs show that
the equivalent and maximum noise levels exceed the normal one in
apartments and especially on the playground at night and daytime.
Therefore, we can infer the presence of permanent and nonpermanent
noise pollution. Thus, these buildings belong to the zone of constant
acoustic discomfort. There is no doubt that noise affects human health
adversely. The noise may result in loss of hearing, stress, high-blood
pressure, loss of sleep, distraction affecting productivity, and a general
reduction in the quality of life. The effects of noise are difficult to
quantify because tolerance levels among different populace and types
of noise vary considerably. There is a large amount of scientific
literature assessing the effects of noise on human beings. For example,
indiscriminate use of horn by the vehicles and wide spread use of
loudspeakers in Indian social and religious ceremonies caused several
health hazards to the urban inhabitants. It may cause deafness, nervous
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breakdown, mental disorder, heart troubles, high blood pressure,
dizziness and insomnia [2]. Exposure to noise pollution exceeding 75
decibels for more than eight hours daily for a long period of time can
cause loss of hearing. The hazards increase with the intensity of the
noise and the period of exposure. The sound produced by a bursting
cracker, exceeding 150dB, can cause a ringing sensation called
‘tinnitus’ and can impair hearing permanently. In general about 1
percent of the population suffers from noise-induced pollution [3].

In thus study the level of noise pollution was measured, noise
effects on human health were studied. The results obtained indicate that
at high frequencies (1000-8000 Hz) the equivalent sound level ranges
from 75, 80 dB on the playground and 50.55 dB in the apartment during
the day and at night. Therefore, it is possible to conclude that the
acoustic setting is unfavorable.
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Abstract: The article describes the problems and solutions of computer
addiction among schoolchildren. The article enlists the signs of
computer addiction and consideres one from the religious point of view.
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Die Zeiten andern sich, es dndern sich die Menschen, es dndert
sich die Welt. Bei der neuen Generation entwickeln sich andere
Prinzipien. Die Schiiler tauchen in die Realitit der Computerspiele ein,
verlieren das Interesse fiir die Umwelt. Ihr Leben lacuft nur noch in der
unwirklichen Welt. Das kann fiir die Entwicklung der
Personlichkeitsqualititen, der sozialen Anpassung und vor allem fiir die
Gesundheit des Kindes, wie physisch, als auch psychisch gefahrlich ist.
Bei den Kindern des Schulalters geht die Bildung des Charakters
verloren. Im Falle der Unterlassung der Seele werden die negativen
Zige gezeigt: die Faulheit, die Bosheit, der Ehrgeiz und andere
Stindenfalle. Wiahrend des Spieles geschiecht im Bewusstsein des
Schiilers das Umprogrammieren bestimmter moralischer Stereotype, in
der Seele bilden sich die Liige, die Leidenschaften [1, ¢.38].

Mann kann ihnen folgenderweise helfen: man kann die Schiiler
in zwei Kategorien teilen: man geht in den Tempel und man geht nicht
in den Tempel. Geht man in den Tempel, kann man den Menschen
bringen, wer den Tempel oft besucht, nimmt an den Gottesdiensten teil
und bemiiht sich, sich zu dndern. Wenn der Schiiler in den Tempel geht,
wird die Autoritdt der Kirche fiir ihn unbestreitbar sein. Manchmal
kommt es vor, dass diese Kinder " Platz nehmen " vor den geféhrlichen
Spielen [3,4].

Wenn man fiir die Kinder, die in den Tempel gehen neben der
Autoritdt der Eltern, auch die Kirche hat, was ist dann mit denen die
nicht in den Tempel gehen? Die Bildung der Personlichkeit geht auf
den Selbstfluss. In diesem Fall wird es fiir den Schiilern komplizierter
sein, die Schwierigkeit zu iberwinden und, den Versuchungen
entgegenzustehen [2, c.124].

Die Merkmale der Abhéngigkeit von Computerspielen sind bei
allen Kategorien der Schiiler dhnlich. Der Verlust der vertraulichen
Beziehungen zwischen den Eltern und dem Kind wird zerstort.
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Die Computerabhéngigkeit bringt die Degradation der
Personlichkeit. Mit der verbreiteten Krankheit ist es sehr schwer fiir die
Eltern, und den Kindern zurechtzukommen [4, c. 13].

Man kann helfen, die Kinder in das Gebet der Mutter und die
freundliche Atmosphére in der Familie zu schiitzen [5; 6].

Auf jeden Fall ist es notwendig, das Kind von der gefdhrlichen
Unterhaltung abzulenken :

1) Dem Kind die Beschiftigung fiir die Seele zu finden. Gerade
solche Beschéftigung, mit dem Maximum des Vergniigens und des
Nutzens fiir sich zu bekommen.

2) Zuzuteilen es gibt als mehrere Zeit, oft zu sagen nach den
Seelen. Natiirlich darf man nicht nur die Eltern im aktuellen fiir heute
Problem beschuldigen. Oft spinnen die Schiiler in die unwirkliche Welt
wegen verschiedener Probleme in der Schule, wegen der
zwischenmenschlichen Konflikte mit den Mitschiilern ein. Wenn in der
gegenwirtigen Welt er keine Freunde hat, so sucht er sie im Virtuellen.

3) In die Natur zu fahren, die aktiven Ausgehtage zusammen mit
dem Kind und seinen Freunden durchzufiihren. Natiirlich, wollen viele
Eltern zu Hause eine Zeitlang vor dem Fernseher sitzen, um sich nach
der Arbeit erholen. Aber es ist um vieles besser, sich von der Seele,
physisch zu erholen.

Es kommt vor, dass nach dem Gesprich die Kinder nicht
verstehen, warum ihnen verboten wird, zu spielen. Dann muss man
sich, selbst bemiihen jenen zu kontrollieren, was spielt Ihr Kind, wie
lange spielt es und welche fiir logisch entwickelte Spiele am besten
kaufen kann.
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Abstract: Providing environmental and hygienic safety of ice-melter
reagents using is an actual direction of current researches. Therefore,
the thesis identifies the problem of laboratory method that researches a
phytotoxic activity of ice-melter products.
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Roads and streets de-icing is an important factor that provides the
safety of road traffic and people. Due to the climate Moscow region has
a rather long winter from November 1 to April 15 [1, p. 4], there is a
high requirement for effective means to destroy the ice. Today ice-
melter chemicals are able to neutralize the snow and ice deposits
formed as a result of prolonged freezing temperatures for a short
period.

At first, thaw salt was used as ice-melter product in Moscow. It
contains about 97 % of sodium chloride [2, p. 132]. As a result of its
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widespread off-standard using the city had met salinization of roadside
soils, depression and local loss of green landscape, sodium and chloride
accumulation in snow, negative effect on asphalt and concrete, metal
corrosion of vehicles, incidences of human and animal skin irritation
effects [3, p 67].

Later ice-melter reagents included salt mixtures: chlorides,
nitrates, nitrites and different organic salts. So today we have a large
number of reagents that are complex multi-component chemical
substances [1, p. 7]. Therefore, it must be indicated that before using
reagents there is a necessary procedure to make an environmental
impact assessment that analyzes the reagents for compliance with the
hygiene requirements [4, p. 52].

Current hygienic findings indicate that all types of modern icing
materials can have a toxicological effect on various biological objects
(aquatic animals, plants, soil microorganisms). The assessment of ice-
melter chemicals impact on soil biocenosis is very important because
these organisms are indicative of hygienic environmental health. So the
evidence of the negative reaction of soil biological objects on the
reagents characterizes their negative impact on the soil environment.

Experiments also give evidence of toxicity of the thaw reagents
for homeothermic animal species [4, p. 53]. No-effect concentration
(NEC) must be observed when using such reagents.

Let’s notice that today there is no integrated practice for the
hygienic and ecological assessment of ice-melter chemicals in Moscow.

Dissolving salt mixtures creates aqueous salt solutions on the
road and can be able to penetrate the roadside soil and, at the same
time, effects on the root system of plants, so it is essential to make
researches of the icing reagents phytotoxicity, which means toxic effect
by the compounds in use on plant growth, on seed grains of higher
plants [5, p. 3]. This experiment provides a contact between an analyte
and seed grains. This method is designed to estimate the impact of
water extracts from the wastes and to identify their substance hazard
category. It must be noted that later this method was used for the
explanation of the reagents hazard category too. But this approach is
incorrect due to the fact that ice-melter chemicals are not wastes and
there is no contact between reagents and plants because there is an
indirect environmental impact on plant through the soil.
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Thus it is very important to use the soil as a substrate in
experiments when researches try to explore the ice-melter chemicals
effect on plants. Only this approach is able to provide a correct
assessment of the reagents hazard effects.
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Abstract. The article presents the problem of assessing the impact of
factors of the professional environment on psychosomatic health of
building tradesmen. There are data on environmental factors that
significantly affect psychosomatic health of builders. There is
information on occupational diseases of builders. In addition, the
peculiarities of psycho-physiological factors of the industrial
environment exert on the functional activity of the body of building
tradesmen: state of monotony, fatigue and the condition of the
strenuous activities of building tradesmen
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Psychosomatic health is characterised by normative parameters
of psycho-physiological functions of the body, and must satisfy age
norms, the lack of irreversible changes in the body functioning [1].
Assessment of human health, when working in the building and
construction work should cover the following aspects: reversible
physiological stress of the employee, morbidity, occupational diseases,
occupational injuries [2]. The neuropsychiatric, cardiovascular,
circulatory, immune and other systems of the body are under stress
coming from a complex of environmental factors [3; 4]. Working
conditions in the open air for building tradesmen (masons, welders,
riggers, etc.) are climatic factors (climate, day length,
electromagnetism, etc.) [5, 6]; dust, chemical pollution, noise and
vibration [6]. Chronic occupational diseases come from exposure to
chemical agents. In 2010 in the Russian Federation an assessment of
occupational morbidity due to exposure to chemical factors was done.
There were welder (7,65%), mechanic-repairman (4,98%) and the
electric welder of manual welding (3,02 %) [7]. Occupational diseases
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such as pneumoconiosis were firstly due to an extensive use of
industrial aerosols (silicosis, silicon-asbestosis, asbestosis and other
pneumoconiosis from dust), beryllium, and other types of exogenous
allergic matters. Asbestos use was banned, but many buildings still
contain asbestos, so construction workers are at risk of exposure to
asbestos during the reconstruction or dismantling of buildings. Silicosis
and pneumoconiosis are common among construction workers due to
high levels of air pollution of the building area by industrial aerosols.

Specific factors affecting the health of building tradesmen are
psycho-social and psycho-physiological too: living conditions, socio-
cultural conditions, the satisfaction of wages and financial situation,
relationships in the team, the experience, associated with forms of work
organization (monotony, fatigue and a state of strenuous activity),
leisure and transport. [8; 9; 10]. The prevailing psycho-emotional state
is characterized by boredom, indifference and absence of interest,
which is reflected in the work of the CNS: a part of the incoming
information is blocked at the level of the thalamus. This can often
decrease attention and concentration and provoke accidents. Fatigue
and functional status of the builder occurs under the influence of
continuous intensive work. It could reduce the efficiency of the labor
process. A strong fatigue means an exhaustion of internal resources of
human organism. It is characterized by a decrease in labor motivation,
impaired attention and memory. At the physiological level, there is the
emergence of protective inhibition in the CNS [10]. When continuing
the fatigue may eventually require a long rehabilitation. Builders who
work in extreme conditions, at night or in unfavorable environmental
conditions (too hot or too cold, too wet, overpolluted, too noisy, etc.)
have to activate the volitional sphere. They must have got a high
motivation to achieve results. The functioning of the body is
determined by a high activity of the sympathetic nervous system and
high frequency rhythms of the brain [11].

Conclusion. Construction is one of the largest industries, we
always need new housing and industrial buildings. However, this
activity affects building tradesmen psychosomatic health. Workers
constantly experience stress from the environmental factors, which,
ultimately, lead to occupational diseases. The professional builder’s
diseases include pneumoconiosis and other types of exogenous allergic
alveolus’s, chronic bronchitis, etc. Specific factors affecting the health
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of builders include also psycho-social and psycho-physiological factors
influencing the level of wakefulness and functional activity of building
tradesmen.
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Abstract. The article presents the results of studies of the effects of
environmental factors on psycho functional and mental status of school
children living in different environmental conditions. Short and long
term memory performance was tested (233 schoolchildren of age from
11.4to 12.7 years). It is revealed that the combined effects of adverse
environmental and social environment on children's bodies lead to a
significant deterioration of mental activity in schoolboys. At various
combinations of favorable and adverse environmental and social
environment the action of environmental factors was partially offset,
which affects the performance of short-term and long-term memory of
schoolboys.

Key words: functional status, memory performance, anthropogenic
factors, Moscow children.

Introduction. Schoolchilden of the capital of Russia meet
information overload, acceleration of the rhythm of life, socio-
psychological tensions, negative environmental changes. All this
demands some accommodation and training [1]. Such condition is
proper for different social environment [2; 3; 4]. The impact of
unfavorable factors of the bio-social environment in large industrial
cities can greatly complicate the process of adaptation to the school
environment [5; 6; 7; 8]. The aim of this study is to identify the extent
of the influence of environmental factors on mental activity of
schoolboys of Moscow.

Organization and methods of the present study. Assessment of
mental activity is conducted involving 233 healthy children of the 5th
form. The gender and age composition of schoolboys was as follows:
109 boys and 124 girls at the age from 11.4 to 12.7 years. The
represented two schools located in different districts of Moscow.
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Memory testing was performed using A. R. Luria test on short and long
term memory.

Results and discussion. A preliminary study of the socio-
economic and environmental conditions of the studied sample of
(questionnaires, environmental monitoring data areas) allowed to form
4 groups: experimental group E1 consisted of schoolboys living in
disadvantaged environmental and social conditions; the E2 group
included pupils living in adverse ecological and social environment; the
E3 group consisted of living in disadvantaged social environment and
favorable ecological environment and group 4, conventionally called
control group included pupils living in the favorable ecological and
social environment.

Assessment of levels of different types of memory of schoolboys
in secondary school. The level of mental activity of a man is closely
linked with memory; we examined the technique of 10 words using the
A. R. Luria test samples, (short term memory). Comparing the
experimental E1 and control K group revealed that the combination of
adverse environmental and social factors has a negative impact on
short-term memory. So, the majority of schoolboys in secondary classes
of the group E1 showed "weak" and "satisfactory" levels (18.3% and
59,1%, respectively) i.e. the subgroup of showed low level of learning
after the first presentation of stimulus (short term memory). Only
21.3% of schoolboys in this subgroup showed a "good" level of
memorization. "Excellent" level of memorization in this group
amounted to 1.3% of schoolboys. In the control group, where the
combination of environmental factors is of a favorable character,
marked reverse trend. So a "good" level of memorization (short term
memory) showed 42.5 per cent, and an "excellent” level of 10.3% of
schoolboys in the control group. Comparative statistical analysis of data
groups by nonparametric criterion of Kruskal-Wallis test showed
significant differences between groups (p=0.0002 and p=0,0003).
Comparative analysis in the experimental subgroups E2 and E3 with
diverging environmental factors (favorable adverse environmental and
social environment and vice-versa) showed a leveling of the
environmental factors that affected the percentage of schoolboys by
levels of "good" and "excellent" to 34.4% and 3.7%; 34,2% and 3.9%
respectively. A similar situation was seen in the level of long-term and
visual memory. The study noted that schoolboys from ecologically
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unfavorable district (SEAD) were more difficult to become active, to
mobilize at the beginning of the activity.

Conclusions. The environmental conditions of the studied areas
of Moscow (South-Western and South-Eastern administrative districts)
showed different levels of anthropogenic impact. Thus, South-Western
Moscow according to the official statistics is an ecologically clean area.
The South-East administrative district of Moscow is classified as
ecologically "dirty" area with a strong anthropogenic impact. The study
of combined effects of adverse environmental and social environment
on children's bodies showed a significant deterioration of mental
activity of schoolboys (group E1). At various combinations of adverse
and beneficial effects of the ecological and social environment (group
E2) and vice versa (group E3) of the action of environmental factors
was partially offset, which affects the performance of short-term and
long-term memory of schoolboys. Under favorable environmental
impact and social environments of mental activity of pupils of the
middle classes (the group) proceeded without overstrain of the
functional systems.
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Abstract: This article deals with the problems of environmental
pollution with formaldehyde and its derivatives. It analyzes their impact
on the human body. Dynamics of average annual concentration of
formaldehyde in the air in Moscow has been established revealing the
necessity of pollutants elimination. On the basis of the study
suggestions about ways to reduce the harmful effects of formaldehyde
on the human body are made.
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concentration, toxicity.

Formaldehyde is highly toxic, it damages the genetic material,
reproductive organs, respiratory passages, mucous membranes, skin
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covering, central nervous system and especially the vision organs and
retina of eyes. The main sources of pollution of environment are
emissions of different manufactures, in particular chemical ones.
Formaldehyde is widely used in the production of rib woods, fabrics (as
finishing agent), as row of plastics, as hardening agent and strong
preserving agent (for keeping biological materials and embalming dead
bodies). Formaldehyde is one of dangerous aquatic and air pollutants,
which causes strong allergies (eye watering and cough). It is emitted by
car, cigarette smoke, furniture, made with rib woods. It is a component
of phenol formaldehyde resins.

Phenol-formaldehyde resins are phenol polycondensation
products used as connective and mastic in wood boards production,
paint and coatings, abrasive, heat-insulated, fireproof materials, etc. In
2008 its throughput in Russia attained 123,9 thousand of tones.

The largest of 25 phenol-formaldehyde resins enterprises are
OJSC ‘Uralhimplast’, Federal Treasury Enterprise ‘Ya.M.Sverdlov’s
Factory’, CJSC ‘Metaldyne’, OJSC ‘Carbolite’, CJSC ‘Tyumen plastics
factory’, and also LLC PA ‘Tokem’. Nowadays 25% of demand on the
Russian market is satisfied by means of import production [2].

Formaldehyde is formed not only as a result of anthropogenic
activity, but also in natural processes. It takes part in synthesis of
photochemical products during smog. That’s why its concentration in
the atmosphere is changed with seasons, reaching the maximum in
summer months. Dynamics of average annual concentration of
formaldehyde in the environment in Moscow, Russia: 2009 — 0,014
mg/m3, 2010 — 0,015 mg/m3, 2011 — 0,016 mg/m3.

Formaldehyde comes with waste water, and also in process of
erosion from the atmosphere. It is condensed with amines and forms
cystogen with ammonia.

In water medium it is incurred for biodegradation which is
conditioned by the activity of bacterium. Background concentration is
equivalent to some mg/Nma3, in city air it reaches 0,005-0,01 mg/Nm3.
(higher near the industrial areas and in short peaks during rush hour or
photo-chemical smog.

It is not a rare case that formaldehyde is 70-80% of total air
pollution. Average Daily MPC of formaldehyde is very low (0.5
mg/Nma32).
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The furniture from DPP can raise the level of formaldehyde in
houses up to 0,001 mg/Nm3and higher. The furniture made with
plywood and genuine wood (massif) or with fully massif can be a
source of formaldehyde, too. In this case it is paint and coatings and
other materials used to process the furniture which contains
formaldehyde, especially during the first two months of usage.

Entering in a human body is quick, the susbstance is fully
absorbed, particularly accumulated in bone marrow and transformed
into methanol and formylic acid, this reaction occurs in liver.

It disturbs upper air passages and causes nasopharyngeal cancer
and degenerate processes in parenchymal organs, breaks the
metabolism of the vitamin C.

More often it provokes the development of nasopharyngeal
carcinoma.

There are some backgrounds and data of preconceptual studies to
support that formaldehyde makes its contribution to disease of
leukemia.

Fern, chamaedorea, Chrysanthemum bush, dracaena, ivy, Ficus
Benjamin are the row houseplants which have wonderful qualities to
swallow up formaldehyde directly from the air.

Of course the danger of toxication by formaldehyde on the street
is still observable.

Nevertheless, human body will rub better through periodic action
of toxic agent than chronic effects. Inside houses it is necessary to
choose permissible home decoration materials.

Authorities must carefully localize sources of gas emission and
clean ventilation air.
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Abstract. The article presents aspects of the development and wide use
in daily activities and everyday life of information technology. It is
shown that along with great use of new information technologies they
pose threat to the population, especially children and teenagers. In the
first place they endanger neuro-mental activity, and interpersonal
communication.
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The use of high-tech devices (watching news on TV or internet,
working with text or graphic documents, watching films, playing video
games) forms a so called “Information environment” [1]. Being in
information environment influences functional systems of human’s
body [2]. Studying this influence requires complex methods, such as:

1) Using information environment only for business purposes (working
with documentation, e-mail, working with different file types);

2) Using information environment for communication (social-networks,
forums, etc.);

3) Using information environment for entertainment (mostly
considering video-games) Interacting with any device would cause a
number of negative consequences on human’s organism, such as eye
fatigue, excessive load of visual apparatus; impact on hand and spinal
joints [4].

Gaming and internet addiction risk group are children and teenagers.
Several specialists don’t consider “internet-addiction” a mental
disorder, experts in psychiatry doubt an existence of this illness or deny
its harm, others admit abnormal addiction relieving pretty obvious
physical and psychological symptoms [4]. If we carefully look at the
world of video games, we’ll see that video-games help to develop
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logics, strategic skills, improve team work skills, and help learn taking
decisions in stressed situations. “Gamers” are at a high social level [4].

In conclusion, we can see, that with its appearance information
environment has brought as positive sides, so negative ones for all the
humanity, but, taking in consideration the fact, that we can’t exclude it
out of our lives, we can only develop methods of healing and prevailing
different negative consequences of its influence. And | should mention,
that many deviations do not differ so much from the ones, not caused
by modern technologies, taking as an example internet-addiction, it can
be easily compared with drug-addiction, and troubles with sight can be
caused by many different reasons, not only by spending your time with
gadgets.
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Abstract. The Earth’s climate is changing and there is an adverse effect
on the human body. In this work the maps of Gismeteo and Geospase
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were analyzed and the histograms of the relationship between the
aggravation of human disease and the manifestation of the solar
magnetic factor were introduced. Hypertension is defined as a sustained
elevation of arterial blood. Encephalopathy is the occurrence of
confusion, altered level of consciousness.

Key words: climate, human disease, solar magnetic factor,
hypertension, myocardial infarction and encephalopathy.

The purpose of this research is to study the influence of the solar
magnetic factors on people's health in Podolsk, Moscow region. The
hypothesis was that diseases of the cardiovascular and nervous systems
arechonnected with solar magnetic factors.
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Figure 1. Ap and Kp index of geomagnetic field according to the mid-
latitude stations of Eurasian region. [4]

Methods of investigation: literary and stock analysis, analysis of
maps (gismeteo and geospace) of geomagnetic storms and information
of solar activity peaks, research of health statistics and health records of
patients. Solar magnetic storms and solar activity increase diseases such
as hypertension, myocardial infarction and encephalopathy [3].

During the period from December 12, 2010 to December 12,
2012 388 people were diagnosed with these diseases.

Data recorded from April 2, 2012 to April 8, 2012 about the
influence of the solar magnetic and of geomagnetic field on
hypertension and encephalopathy crisi are presented as histograms:

43



rmnepToHusA

Figure 2. Hypertension crises per month in 2012.
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Figure 3.Encephalopathy crises per month in 2012.

After a comparative analysis of the histograms introduced above,
it was concluded that the highest level of hypertension and
encephalopathy (33 and 9, respectively) were registered in April. It
corresponds to the peak activity of the geomagnetic field in this month.

Therefore, the diseases frequency depends on the occurrence of
unstable geomagnetic and solar activity.

Recommendations. The essential basis is a healthy lifestyle
which includes physical exercises, balanced nutrition and healthy sleep.
These recommendations increase the adaptive properties of an
organism and reduce a negative influence of meteorological factors.
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Resumen: El articulo se trata del efecto que los is6topos radiactivos
tienen en el orgamismo humano o animal. Se explican los efectos
toxicos de yodo-131, cesio-137 y estroncio-90.

Palabras clave: elementos radioactivos, toxicologia, yodo-131, cesio-
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Abstract: The article investigates the impact that the radioactive isotopes have
on human and animal organisms. The toxic effects of iodium-131, cesium-137
and strontium-90 are considered.

Key words: radioactive elements, toxicology, iodium-131, cesium-137,
strontium-90

Las sustancias radiactivas toxicas se han convertido en un gran
problema en Rusia después del accidente en la Central nuclear de
Chernobil. Para observar la toxicidad de los radioisétopos fueron
elijidos yodo-131, cesio-137 y estroncio-90. Son estos elementos que
transportan la radioctividad al cuerpo humano y animal después de los
accidentes en plantas nucleares y pruebas de armamento nuclear. [1, p.
19]. Ya que este tipo de radiacion es mas comun para la poblacion del
area contaminada cercana a la planta, van a tratarse soOlo las
consecuencias internas para la salud. La caracteristica mas importante
de la irradiacén interna es que, cuando los radiontcleos se incorporan
en el organismo, llegan a participar en metabolismo y permanecen en
los tejidos mucho tiempo, produciendo radiaciones ionizantes
perjudiciales. Es imposible desminuir la radiactivadad de los
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radionucleos. O se desintegran 0 se excretan del organismo
naturalmente [2, p. 109].

Toxicologia del yodo-131.

Sabemos que hay 24 radioisotopos del yodo. Sus masas atdmicas
oscilan entre 117-126 y 128-139. Todos los is6topos son artificiales y
se han producido gracias a las reacciones nucleares (principalmente se
forman por la fision de los atomos pesados) [2, p. 124]. Yodo-131 tiene
un periodo de semidesintegracion de 8,02 dias [3, p. 91]. Los
radioisotopos de yodo pueden penetrar en el organismo a traves del
aparato digestivo, sistema respiratorio, piel, conjunctiva, heridas etc. El
yodo es un bioelemento, por eso al penetrar en la sangre, se absorbe por
completo. Hasta 60% del yodo se deposita en la glandula tiroides. Si
suponemos que la concetraciéon del yodo en la sangre es 1, en otros
organos su concenrtacion serd: en musculos, bazo, pancreas — 1; en
rifiones, higado, ovario — 2-3; en glandula salival, orina — 3-5, en heces,
leche — 5-15, en tiroides — 10000. El efecto toxico se manifiesta, en
primer lugar, en la disfuncion de tiroides. En dosis grandes yodo-131
lleva a la destruccion de la tiroides y la sustitucion de la parénquima
por el tejido conectivo. Los hormones de la tiroides controlan varios
procesos fisiologicos en el organismo, por consiguiente el fallo tiroideo
causa problemas con el metabolismo, crecimiento y buen
funcionamiento del sistema reproductivo. [2, p. 125; 4, p. 58-59]

Toxicologia de cesio-137.

Los radioisotopos de cesio son peligrosamente toxicos, puesto
que emiten las particulas beta y los rayos gamma. Cesio-135 tiene un
periodo de semidesintegracion de 30 afios [3, p. 91]. Cuando cesio esta
ingerido con comida, se absorbe y pasa a la sangre, se acumula en
musculos (hasta 80%) y en huesos (10%). Cesio se excreta por rifiones
(90%) vy intestino. El periodo de semi-vida de excretacion de 10% de
cesio es alrededor de un dia. Para el resto hace falta mas tiempo: entre
50-200 dias [1, p. 18]. Las consecuencias de la irradiacion del cesio no
son diferentes a los efectos adversos causados por los rayos gamma [2,
p. 126-127; 1, p. 18].

Toxicologia de estroncio-90.

En aspecto bidlogico de todos los radioisétopos de estroncio,
generados por la fision de los atomos pesados, estroncio-90 es el mas
improtante. Tiene un periodo de semidesintegracion de 28 afios. [3, p.
90]. Estroncio-90 se deposita en las células del esqueleto y se queda alli
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por mucho tiempo. Mientras tanto, irradia los tejidos, y por eso los
cambios en el tejido de hueso y en la médula 6sea producen mas rapido
gue en otros organos o tejidos.

El caracter del proceso patologico depende de la dosis y la
duracion de irradiacion. En los animales estda demostrado que la
irradiacion de estroncio suprime el apetito y causa la pérdida del peso.
Ademas, afecta el estado funcional del sistema nervioso.

Las consecuencias de la irradiacion cronica se manifiestan, en
primer lugar, causando las enfermedades de los huesos, médula 6sea y
vasos sanguineos. La fibra de miocardio crece anormalmente y, en
casos dificiles, degenera el tejido adiposo. Se observa subida de la
tension arterial.

Aparecen sérios cambios funcionales y morfoldgicos en el tracto
gastrointestinal provocados por la intoxicacién de estroncio-90. LoS
cambios en la formula sanguinea y en los organos de hematopoyesis
son mdas detectables y visibles durante todo el proceso de la
enfermedad.

Los aminales jovenes tienen altracidones mas notables en los
huesos. Los procesos patologicos en el esqueleto se manifiestan en la
opresion de la osificacion, transformacion de la materia 6sea, desarrollo
anormal del tejido conjuctivo reticular, alteracion de los procesos
regenerativos del hueso y aparicion de las estructuras atipicas
inmaduras. Todo esto puede llevar al desarollo de un tumor maligno.

Asimismo, se notan alteraciones en la funcion de las glandulas
endocrinas, en concreto, de la glandula pituitaria, glandulas
suprarenales, tiroides y gonadas. Estroncio es perjudicial para los ojos,
porque puede producir los cambios distroficos y catarata. [2, p. 127-
131; 5, p. 21-22]

Conclucion. En general, basandose en los datos observados, se
puede concluir que tenemos que seguir investigando los efectos de los
elementos radioctivos, a pesar de que ya sabemos mucho.

Hoy en dia el tratamiento de la radiotoxemia es muy complejo,
porque consiste en varias terapias — inyecciones de los antibioticos,
antiviruses, sustituto de sangre y transplante de médula 6sea — Yy
requiere seguir las condiciones asépticas.

Ademas, si el tratamiento no se recibe a tiempo, la tasa de muerte
es casi 100%.
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Sin embargo, aunque la persona reciba el tratamiento
inmediatamente, hay muchas posibilidades de que no vaya a sobrevivir
después. Por eso, es muy importante seguir las reglas y las normas
existentes para prevenir desarollo del proceso toxico.

Un accidente producido en la planta nuclear, sea por el factor
antropogénico (como en la Central nuclear de Chernobil), o por la
causa natural (como en Fukushima I), o por la causa technogénica
(como en Three Mile Island), no afecta solamente a los habitantes de
los pueblos cercanos, sino a los paises cercanos o todo el mundo,
debido a las condiciones climaticas y meteorologicas.

Por consiguiente, es tan importante monitorizar todos los
factores, que pueden causar el accidente, y todos los paises tienen que
cooperar para aumentar las medidas de seguridad.
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There is a big settlement of beavers (more than 6) in Moscow’s
Pokrovskoe-Streshnevo Park on the River Khimki originating from the
Khimki Reservoir [1]. Beavers have long attracted people as amazing
animals that build elaborated hydrotechnological facilities, such as
lodges, dams, canals; they fell trees, store food for the winter, take care
of their family, their offsprings [2]. It is particularly noteworthy that
beavers live within the boundaries of the metropolis and are regularly
exposed to strong anthropogenic pressures. The relevance of the work
is in the fact that wild animals live within a metropolis. The study is an
ongoing monitoring of the beaver settlement (about a year) for
relationship between beavers and other inhabitants of the river, as well
as anthropogenic factors. Thus, the purpose of this work is to study a
settlement of the European beaver located in Moscow and assess the
anthropogenic pressure it is exposed to in the metropolis.

The study has been carried out on the territory of the monument
of nature "The Valley of the River Khimki". The length of the river is
about 18 km below the dam of the Khimki reservoir, the river is fed by
the springs of Pokrovskoe-Streshnevo Park. The nature monument was
established in 1991, its area is 15.2 acres. There are alder forests as well
as fragments of meadows and lowland swamps in the floodplain of the
river Khimki. A beaver dam with a length of about 7 meters is located
downstream. There grow such plants from the Red book of Moscow as
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ostrich fern, May lily, yellow anemone, corydalis, water forgeron, great
bellflower and nettle-leaved bellflower. It is also a habitat for some bird
species that are rare in Moscow: red-headed and tufted duck, hobby,
moorhen, crow, long-tailed tit [1].

The object of the study

European beaver (Castor fiber L.) belongs to the order of rodents.
[3] It is a semi-aquatic, exclusively herbivorous animal that rarely
moves away from the pond to a distance of 100 m. The length of the
body is 75-120 cm; the weight is 20-30 kg. [4] The fur is made of long
coarse guard hair and a soft wavy underfur, the color is from light
brown to black. Beavers are common in the boreal part of Eurasia from
the Atlantic coast to the Baikal region and Mongolia (acclimatized in
Primorye and Kamchatka). It inhabits coasts of small ponds, slowly
flowing rivers, lakes, ponds, reservoirs, irrigation canals and quarries.
[3] It lives mostly in families. A full family consists of a couple of
adults and some youngsters born in the past and current years. Its lodge
has a complex structure, inlets are always under water. Beavers build
lodges on low swampy shores and shallows, they are cone-shaped piles
of twigs, sealed with mud, their height is 1-3 m and diameter is 10 m
[5]. Families of beavers build dams below the settlements in order to
maintain the water level in the reservoir. Adam consists of pieces of cut
tree trunks, branches, twigs, held together by clay, silt [4]. Beavers are
guided by the sense of smell and mark their territory by the secret of
musk glands called castoreum [6]. Beavers eat bark, thin branches of
trees, leaves, preferring aspen, willow, birch, water, and riparian
herbaceous plants [3,4]. In autumn they fell trees gnawing the bottom
of the trunk, then they separate the branches and the trunk, and cut the
trunk into pieces for easier transportation [5]. Beavers are active at
night and at dusk in summer, in winter their activity decreases and
shifts to the daytime [3]. Their breeding season lasts from the mid-
January until the end of February. Cubs are born in April — May. Sexual
maturity is reached in the second or third year of life [5].

Beaver provides valuable fur and beaver stream used in
perfumery and medicine. Its meat is used for food. Because of intensive
hunting it was on the brink of extinction. European beaver is saved in
national parks, from which it is artificially resettled to the places of
their former habitation [3].
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Methods of research

Monitoring is conducted once a week for 2-4 hours in the
evening, time is determined by beaver’s daily activity [2]. Thus, the
method involves observation and analysis of the results obtained.
Beavers have been observed since July, and we plan to monitor them
until next April. All their activities, periods of activity, quantity of
eaten or stored food, their habits, the relationship between themselves
and other inhabitants of the river such as ducks, muskrats, water voles,
rats, as well as the effect of anthropogenic factors are recorded.

During the monitoring period we have mapped the territory of
the river, determined the species composition of plants — raspberries
(Rubus idaeus), black alder (Alnus glutindsa), Siberian larch (Larix
sibirica), birch (Bétula péndula), white willow (Salix alba), crack
willow (Salix fragilis), etc. We have also revealed what plants beavers
prefer: aspen, willow, raspberry, sedge, wormwood.

Beavers live in Moscow on the outskirts of the Park in a few
meters from the road and brick buildings. Beavers are edificators, so in
the middle of the river, where most of their activities take place, there
are a lot of moves and dams. 2-3 individuals from the whole family are
not afraid to get closer to people. Beavers carry home larger parts of the
apples and other fruit and vegetables that people throw into the water.
While smaller parts are eaten by them on the spot, while swimming in
shallow waters. They often mark their territory with odorous beaver
stream, alerting other animals of the Park. The settlement of beavers
attracts a lot of people whatever the weather is.

Conclusions. There are about 8 individuals in the park; many of them
are young beavers, which indicates that the population is stable. It has
been determined that beavers coexist with other species that inhabit the
Park and with people very well. No negative effects of feeding them by
people have been detected so far.
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Due to the active development of industrial fish breeding
physiological, morphological, and histochemical characterization of
fishes are necessary to make an assessment of influence of conditions
of dwelling on a fish organism.

After hatching from their eggs pre-larvae of white salmon pass
through a number of larval and immature stages to reach their adult
form. From the 5" day juvenile fishes grow scales (squamation), the
absorption of the yolk-sac finishes the transitional stage (19 days). The
swim bladder gets operational and the fish can feed itself
autonomously.

The fish gastrointestinal tract participates in the haematopoiesis
development only at the end of the larval period. So, small
haematogenic islands in bodies of a gastrointestinal tract were noted in
the larval period of development of a white salmon at the age of 45
days. There is a development of lymphocytes, the main units of the
adaptive  immune  system, of granulocytes also called
polymorphonuclear leukocytes (PMN, PML) [2, p.19].

The conducted research of larvae of a white salmon showed that
only at the IV stage of the larval period (45 days) single haematogenic
islands in a mucous membrane of a throat appeared. The majority of
blood cells were compactly together. Among blast-cells erythroblasts
dominated: erythrocytes — 28%; lymphocytes — 12% [3, p. 67].

Histology sample preparation analysis of tissue specimens for
sectioning, staining and diagnosis showed that the single formed
haematogenic islands in a stomach wall have been noted for the first
time at the 1V stage of larval development.

More than a half of all blood cells in islands are from the
lymphocytical range: mature lymphocytes were 38%; erythropoetics
were 28%.

The analysis of qualitative structure of the developing blood cells
of a stomach wall gave the following results: 81% cells of white blood,
only 18% of cells of red blood. The developing eosinophils prevailed
over neutrophils.

In the embryonic period there was an expansion of a cavity of a
digestive tract of which it was formed an average gut which was
surrounded by a single-layer prismatic epithelium.

The wall of an average gut by the end of the embryonic period
consisted of three developing covers: serous layer, muscular layer and
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mucous. In the whitebait period, 80,3 = 3,17% of blood islands were
found in the basis of high intestinal fibers of an average gut which had
the extended form.

The basis of islands was represented by reticulum tissue and the
developing blood cells. As for the juveniles in an average gut long
intestinal fibers prevailed.

Low fibers were wide. In the larvae mucous membrane of an
average gut there were 64% lymphoblast; 20% of myeloblasts as
unipotent stem cells, 7% of monoblasts and erhytroblasts.

The basis of the haematogenic islands is made by cells of white
blood (77%). And the lymphoblast cells dominated all others (53% of
white blood). Among red blood cells erhytroblasts dominated (12%). In
all bodies of gastrointestinal tract there are no parent cells, and also
these bodies are universal bodies of blood formation.

Thus, generally -blast cells dominated: 66% were lymphoblasts,
monoblasts were the smallest quantity (3%).

References
1. Ostroumova I.N. Pokazateli krovi i krovetvoreniya v ontogeneze
[Blood counts and blood formation in ontogenesis] Izvestiya
Vsesoyuznogo NIl ozer i rechnogo khozyaistva [Proceedings of the All-
Union Scientific Research Institute of lakes and river management],
1987, T. 43, Ne3, P. 64-67.
2. lvanova N. T. Atlas kletok krovi ryb. Sravnitel'naya morfologiya i
klassifikatsiya formennykh elementov krovi ryb [Atlas of blood cells of
fish. Comparative morphology and classification of blood cells of fish].
Moscow: Nauka, 1982, 184p.
3. Zhiteneva, L.D., Poltavtseva T.G., Rudnitskaya O.A. Atlas
normal’'nykh i patologicheski izmenennykh kletok krovi ryb [Atlas
normal and pathologically altered blood cells of fish]. — Rostov-na-
Donu: Rostovskoe knizhnoe izdatel'stvo, 1989. — 109 p.

54



Bochkareva E. O.

ANALYSIS OF THE DYNAMICS OF ENDOPARASITIC
INFECTION OF SMALL MAMMALS IN THE NATURE
RESERVE BASEGI
Russia
Postgraduate student
Perm State National Research University, Perm
katya93bochkareva@gmail.com

Abstract: The article presents the analysis of the infestation of small
mammals (insectivores, rodents, predatory) with endoparasites in the
Nature Reserve Basegi. The collection of endoparasites of small
mammals is based on partial helminthological autopsy of animals. The
study showed an increase in the infestation of small mammals by
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Introduction. The State nature reserve Basegi founded in Perm
Krai in 1982 presents good opportunities for envirionmental studies,
precisely, for studies of endoparasites in small mammals [1].This is due
to a relative simplicity of catching and field study of small animals.

Materials and Methods. Materials for the study are taken from
stock of the materials of 1981-2012 and from our own field research of
2013-2014. The collection of endoparasites was carried out by using
partial helminthological dissection of small mammals, due to the
simplicity and ease of catching these animals. For catching small
mammals we used hunting grooves, fences.

Helminthological studies of rodents conducted in the reserve in
1981-2014 analyzed 10556 small captured mammals, 4,892 are rodents,
5,650 insectivores and 14 carnivorous animals [2; 3]. Most of the small
mammals trapped in 1981-2014 are not infected by endoparasites. Only
4.61%, (488 animals) were hosts for various groups of endoparasites,
rodents constituted the majority of this group: 86.1% (420 animals);
insectivorous were 13.7% (67 animals) and carnivorous were 0.2% (1
animal). Assessing the dynamics of infection of sexually mature groups
of small mammals in general, we distinguish several levels of
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infestation. High level of infection was noted in 1985, 2001, 2007,
2008. with the 10, 0 to 14.5% infested animals.
m notinfected
with
endoparasites
m rodents

P, 0,60
. insectivores

W\ 0,01

W ravenous
Figurel. Infestation small mammals endoparasites, % [2,3]

Medium level — in 1982, 1983, 2010, 2012, 2014 — from 4.0 to
7.5%. Low level —in 1981, 1984, 1986, 1989, 1991, 1996, 2003, 2004,
2006, 2011, 2013 — from 1.0 to 3.5%. Very low level in 1990, 1993,
1999, 2002— from 0.2 to 0.4% (Figure 2).
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Figure.2 The dynamics of infection of sexually mature groups of small
mammals, % [2; 3]

Two more notices. First, in the high and medium levels’ years we
observed the highest proportion of young animals infested. Second, the
infection in all years is higher in males than in female. Quantitive
estimations of small mammals in the reserve are carried out in 3
vertical zones: mountain-forest, subalpine, mountain tundra. Most small
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mammals that infected with endoparasites were captured in the
mountain-forest belt (60,0%).

B mountain-forest
M subalpine

M mountain tundra

Figure 3. The ratio of small mammals that are infected endoparasites,
vertical zones, % [2; 3]

In subalpine zone the proportion of animals-hosts is substantially
smaller (24,4%) than in the mountain forest. The lowest percentage of
infection was detected in the mountain tundra belt (15,6%) (Figure 3).
This can be explained by the fact that infection with endoparasites is
characteristic of the wetter areas, as the lifecycle of the major groups of
parasitic worms (cestodes, nematodes) is relied with water and the
invertebrates living in these conditions.

30
25
20

15
10

Figure 4. The ratio of small mammals that are infected with
endoparasites, in groups of biotopes, % [2; 3]
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The highest percentage of infected animals was observed near
the residential buildings, because of deforestation due to human
activities, and in overgrown meadows. This in turn is due to the change
of vegetation and change in species composition and abundance of
animals living there (Figure 4).
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Figure 5. Changes in relative abundance, the proportion infected in the
reserve "Basegi" according to the trapping grooves [2; 3].
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Figure 6. Dynamics and relative abundance of small mammals, the
proportion of carriers according to the account of the traps [2; 3].
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Analyzing the change in the infestation of small mammals in the
reserve, caught by the grooves, can be noted the following feature —
increasing the proportion of contamination is due to the minimum
number of captured small mammals - 1982, 1985, 2002, 2007, 2012.

In the years of maximum abundance of small mammals the
percentage of infected individuals is significantly reduced. In addition,
in 1993 and 1996 accounting in the grooves did not come across any
one infected individual (Figure 5).

For those animals that have been caught using lines of traps in
some years the maximum percentage of infected individuals had still to
years high or high abundance (2001, 2010, 2012. 2014, Figure 6).

The decrease in the number of infected small mammals depends
on natural conditions.

Too high and low temperatures, low humidity are unfavorable for
the development of helminths.

For infected with endoparasites of animals caught and the traps
and grooves there has been an increase of infestation in the whole
reserve. Especially significant growth has been there in the last 15
years, since 2001.

Perhaps this is due to the fact that this year the territory of the
reserve Basegi was used for recreational purposes, mainly for
environmental education.
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Abstract: The article deals with lichens as bio-indicators of the
environment. The problem of the air pollution is considered. The article
contains species of lichens indicative at different levels of pollution.
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Bio-indications are organisms that are used for monitoring of the
health of the environment. Lichens are a vivid example of biological
indicators of air pollution.

Lichens are a peculiar group of living organisms, growing on all
continents, including Antarctica. They consist of a fungus and an alga,
which live together in symbiotic association and function as one
organism. The fungus absorbs water and dissolved minerals; also it
provides structure and protection for the alga. The alga forms of
organic substances for itself and its fungal partner because it has
chloroplasts and can photosynthesize.

From all ecological groups of lichens are particularly sensitive
lichens that grow on the bark of the tree (epiphytic lichens) [1].

In fact, in the largest cities around the world these species have a
number of the basic patterns: the more industrialized the city, the more
polluted the air is, the less it occurs within the lichen species, the less
area is covered lichens on tree trunks, the lower "vitality" of lichens [2].
Moreover, the increase of the degree of air pollution causes the
disappearance bushy, next foliose and then scale (cortical) forms of
lichens.

Lichens are highly sensitive to air pollution, especially to sulphur
dioxide (SO,), since they derive their water and essential nutrients
mainly from the atmosphere rather than from the soil. Furthermore,
their efficient absorption systems result in rapid accumulation of
sulphur when exposed to high levels of sulphur dioxide pollution [3].
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The alga suffers more from sulfur dioxide because this chemical
compound destroys the chlorophyll and inhibits the process of
photosynthesis.

In addition to sulfur dioxide on lichens are harmful and other
pollutants such as nitrogen oxide (NO), nitrogen dioxide (NO,), carbon
monoxide (CO), carbon dioxide (CO,), fluorine compounds [1].
Moreover, most chemical elements and compounds, which negatively
affect lichens, are part of the emissions of most industrial
manufacturing that allows the use of lichens as indicators of
anthropogenic pressure.

Lichens can be used to measure toxic elemental pollutants and
radioactive metals in that they link these substances in their fungal
threads where they concentrate them over time [4]. Thus ecologists can
appreciate that the accumulation and determine the history of the local
air.

Table 1. Some lichens indicative of different levels of pollution [3]
. Hypogymnia physodes, Xanthoria parietina,
Highly Polluted Lecanora dispersa, Diploicia canescen
Moderately Evernia prunastri, Foraminella ambigua,
Polluted Lecanora chlarotera, Ramalina farinacea
. Parmelia caperata, Graphis scripta, Bryoria
Slightly Polluted fuscescens, Physconia distorta
Minimal or no Usnea subfloridana, Parmelia perlata, Degelia
Pollution plumbea, Ramalina fraxinea
Furthermore, lichens are able to react to air pollutants year-
round. Also they are not expensive to use in the assessment of air
pollution.

As a result, lichens are widely used as bio-indicators of
environment. But method of monitoring of environmental pollution,
mainly air by using lichens has received the name of lichen-indications.
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Resumen: Se ha realizado bioensayo de la contaminacion del suelo con
metales pesados y otras sustancias a diferentes distancias de una de las
carreteras de Moscu. Los objetos de prueba empleados fueron cebada,

pasto azul de Kentucky, trébol rojo y berro de jardin. Se sugirieron
algunos parametros, sensibles a los cambios de la concentracion de
contaminantes en el complejo del suelo.

Palabras clave: bioensayos, suelo, autopista, cebada, pasto azul de
Kentucky, trébol rojo, berro de jardin, biomonitoreo, contaminacién del
suelo, autopista, Leniskiy Prospekt

Abstract: A bioassay of soil pollution with heavy metals and other substances
at different distances from Moscow roads was performed. The used test objects
were barley bluegrass, Kentucky bluegrass, red clover and watercress. Some
parameters sensitive to changes of the concentration of pollutants in soil
complex were suggested.

Key words: bioassays, soil, highway, barley, Kentucky bluegrass, red clover,
garden cress, biomonitoring, soil contamination, highway, Leniskiy Prospekt

El biomonitoreo es parte del monitoreo ecologico, el cual estudia
el estado del medio ambiente mediante sus indicadores bioldgicos.

El biomonitoreo tradicionalmente se divide en dos partes
principales: bioindicacion y bioensayos [1]. En el experimento descrito,
se desarrollo los bioensayos de la contaminacion del suelo, recogido a
varias distancias de la autopista con el objetivo de establecer el impacto
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de la contaminacién del autotransporte en el desarrollo de las plantas
[2-4].

Las muestras de suelo se seleccionaron por muestras puntuales
de tres puntos a varias distancias de Leniskiy Prospect (30, 60 y 90 m)
[5-7]. Las muestras de control se seleccionaron a 40 km de Mosct en la
region de Instrinsk. (Suelo de cultivos agricolas). El contenido de
metales pesados y otras sustancias se determinaron en el laboratorio
(Tabla 1). Podemos observar, que la concentracion de los elementos
estudiados en las muestras, recogidas alrededor de la autopista, es mas
alta que en la prueba de control. Por eso, en cuanto se aleja de la
autopista principalmente disminuye mas la concentraciéon de cromo,
cobre y zinc, pero la concentracion de manganeso, inversamente crece
[8-10].

Esté claro que, la diferencia de la concentracion de los derivados
de petréleo y el benzopireno es un poco mayor en los suelos cercanos a
la via en relacion con la muestra de control.

Para los bioensayos se usaron cebada (Hordeum vulgare), pasto
azul de Kentucky (Poa pratensis), trébol rojo (Trifolium pratense) u
berro de jardin (Lepidium sativum), los cuales se sembraron en ntimero
de 100 unidades en los recipientes de plastico con varias muestras de
suelo. En el transcurso del experimento se defini6 la germinacion de las
plantas, pero también se midi6 los parametros biométricos como el
largo de la raiz, el largo y ancho de las hojas, el largo del tallo y
numero de cotiledones, se anotd también caracteristicas de las hojas.

Tabla 1. Contenido de metales pesados y otras sustancias en las
muestras de suelo

control |30m 60 m 90 m
pH (KCI) unidad | 6,2 59 4,8 4,1
Cr mg/kg |9,9 22 16 16
Mn mg/kg | 570 690 930 1060
Co mg/kg | 4,8 7,1 6,4 7,5
As mg/kg | 1,6 3,5 2,5 2,5
Ni mg/kg | 8,4 18 16 16
Cd mg/kg | 0,17 0,28 0,27 0,24
Cu mg/kg | 6,7 20 13 12
Pb mg/kg | 5,9 16 16 18
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Zn mg/kg |31 71 52 48

Hg mg/kg | 0,044 0,062 0,058 0,06
Derivados de
petréleo mg/kg |50 170 110 150

Benz(a)pireno |mg/kg |0,0073 |0,017 0,0076 |0,0054
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Figurel. La germinacion de semillas de cebada en suelos recogidos a
diferentes distancias de la carretera.

Se demostro, que de los cuatro objetos de prueba la cebada y el
trébol rojo son mas aptos para los bioensayos por su relacién con su
rapido crecimiento debido a la aparicion rapida y simultanea de las
plantulas y su facilidad para la medicién de parametros biométricos.
Los otros dos objetos de prueba, el pasto azul de Kentucky y el berro,
fueron inadecuados para los bioensayos. El pasto azul de Kentucky
tarda demasiado tiempo en crecer y como los berros, no son aptos para
las mediciones biométricas.

La germinacion de la cebada (Fig. 1) se disminuye a medida que
se aleja de la carretera (el valor minimo de germinacion se observa en
el grupo control, que puede estar asociado con otra composicion
mecanica del suelo: composicion levemente limosa para las muestras de
la carretera y composicion fuertemente limosa para las muestras de
control). Sin embargo, en general, las diferencias entre las muestras en
distintas distancias de la carretera son insignificantes.

A medida que la distancia de la carretera aumenta, crece tanto la
longitud de la raiz como la longitud de las hojas (Figura 2). La anchura
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de la hoja practicamente no cambia. Por lo tanto, no puede considerarse
un indicador apto para las fines de los bioensayos.
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Figure 2. Pardmetros biométricos de plantulas de cebada que crecen en
los suelos recogidos a diferentes distancias de la carretera.
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Fig. 3. La germinacion de semillas de trébol rojo en suelos recogidos a
diferentes distancias de la carretera.

Hay aumento de germinacion de trébol con el aumento de
distancia de la carretera (Fig. 3). La germinacién de la muestra de
control baja, esta relacionada con la composicion mecanica del suelo
fuertemente limoso. Se destaca que, a una distancia de 90 metros de la
carretera en el trébol rojo se observa un 100% de germinacion.

La longitud de la raiz y la longitud de la hoja de los brotes de
trébol rojo, a medida que se aleja de la autopista, practicamente no
cambia (Fig. 4). Ligeramente cambia la longitud del tallo, la cual en
principio, podria servir como indicador biométrico.
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Fig. 4. Pardmetros biométricos de plantulas de trébol rojo que crecen en
los suelos recogidos a diferentes distancias de la carretera.

La germinacion de berros (Fig. 5) practicamente no cambia en
funcién de la distancia de los puntos de muestreo de la carretera de
automoviles.
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Fig. 5. La germinacion de semillas de berro de jardin en suelos
recogidos a diferentes distancias de la carretera

Sin embargo, cuando se consideran los pardmetros biométricos,
resulta que la longitud de la raiz de berro disminuye de manera
constante a medida que se aleja de las muestras de suelo de la autopista
(Fig. 6) pero, la longitud de la raiz y el tallo de igual manera, primero
se incrementan en la muestra tomada a 60 metros de la carretera, y
luego vuelve a disminuir en la muestra tomada a una distancia de 90
metros de la carretera
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Fig. 6. Pardmetros biométricos de plantulas de berro que crecen en los
suelos recogidos a diferentes distancias de la carretera.

Como resultado, fueron establecidos algunos pardmetros que
pueden ser medidos en las tres especies de plantas estudiadas como
objeto de bioensayo (Tabla. 2).

Tabla 2. Idoneidad de ciertos parametros para fines de bioensayo

Planta Longitud | Longitud | Longitudde | Ancho de
de laraiz | deltallo la hoja la hoja
trébol rojo ? si no )
cebada Si - Si no
berro de .
oo si ? no 3
jardin

Conclusiones

1. El pasto azul de Kentucky no es adecuado para la bioindicacion,
debido a la larga aparicion de sus brotes y la dificultad en las
mediciones de los parametros biométricos de la planta.

2. Para la cebada y los berros se considera como indicador la longitud
de la raiz. (para el trébol rojo se requieren estudios adicionales).

3. La longitud del tallo es un indicador para el trébol rojo, no es
indicador para la cebada y se requiere investigacion adicional para
los berros.

4. Los parametros de la longitud de la hoja son ttiles como indicador
solo para la cebada.
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5. La anchura de la hoja cambia poco en las plantas por eso, no se
puede utilizar como un parametro biométrico confiable.

6. Cuando mas se aleja de la autopista, la germinacion de la cebada
disminuye, la del trébol aumenta, mientras que la del berro se
mantiene sin cambios.

7. Los parametros mds sensibles, variaciones que coinciden con los
datos de los estudios quimicos del suelo, son la longitud de la raiz y
la anchura de la hoja en la cebada y la longitud de la raiz de la raiz
en los berros.

8. El autor agradece a Alesya Kuznetsova por su ayuda en el desarrollo
del experimento.
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Annotation: Elektromagnetische Wellen beeinflussen lebendige
Organismen. Ihre Auswirkung ist sehr besonders. Oft merken wir uns
sie nicht. Die Menschheit denkt, dass elektromagnetische Wellen
harmlos fiir lebendige Organismen sind, aber es ist falsch. Deshalb ist
ihre Untersuchung sehr wichtig.

Stichworter: elektromagnetische Wellen, Umwelt, elektromagnetische
Strahlung.

Abstract: Electromagnetic fields influence living organisms. Their effect is
very specific. Often we don’t even notice it. Humanity thinks that
electromagnetic fields are harmless for living organisms, but this is not true.
That’s why their study is very important.

Key words: electromagnetic fields, environment, electromagnetic radiation.
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Der gezielte Einsatz von elektromagnetischer Energie in
verschiedenen Bereichen der menschlichen Tétigkeit hat dazu gefiihrt,
dass man zum vorhandenen natiirlichen magnetischen Feld
(elektrischen und magnetischen Feld der Erde, atmosphérischer
Elektrizitédt, Solarstrahlung etc.) elektromagnetisches Feld kiinstlichen
Ursprungs hinzugefiigt hat.

Biologisch wichtig sind sowohl die von Menschen gemachten
hochfrequenten elektromagnetischen als auch niederfrequenten Felder,
die durch Freileitungen und Umspannwerke erzeugt sind [1].

Wie bekannt, hat beliebige Materie — auch die Bio-Materie —

elektromagnetische Natur. Alle periodischen
Wechselbeziehungssysteme (ohne Ausnahme), wie z.B.
Molekularstruktur der Proteine, Neuro-Endokrin-, Blut-

Kreislaufsysteme u.a., initiieren automatisch die Entstehung eigener
s0g. Superposition (eines Strahlungs-Feldes) und werden wiederum von
ihr unterstiitzt. Beliebige Verdnderung der Charakteristika solcher
Superpositionen (Felder) ruft die Korrektur der Struktur-Parameter der
Bio-Materie  hervor, die urspriinglich diese  Superposition
hervorgerufen, quasi «geboreny hat [4, s. 105].

Seinerseits ist der biologische Organismus ein offenes
physikalisches System, welches mit seiner unmittelbaren Umwelt
Energie und Materie-Substanz stindig austauscht. Aus dieser
Perspektive wird die Einwirkung auf die Molekular-Struktur der Bio-
Form mittels eigener elektromagnetischen Superposition am
effektivsten durch die AuBen-EMS provoziert, die den Zustand des
Menschen -als eines Subjektes mittendrin im globalen Umfeld
(addquates geo-physik. Umfeld, Natur)- entweder stabilisiert oder
umgekehrt destabilisiert (durch technogene Strahlung, Elektrosmog).
Dieser Strahlungs-Reiz 16st einen Konflikt in der in genetischer Basis
verankerten Information aus. Als Resultat kann diese kiinstlich
erzeugte, technogene EMS vom Korper nicht adaptiert werden und
provoziert nunmehr zahlreiche Systemdefekte und innerstrukturelle
Konflikte [5, s.50].

Laut fundamentaler physikalischer GesetzméBigkeit, geschieht
aus den Zonen eines konzentrierten Potenzials (mit hohem
Polarisationsniveau) eine automatische Ladung-Umverteilung in die
Zonen eines minderen Potentials, mit Bestrebung, diese ungleichen
Konzentrationen auszugleichen. Der Korper des Menschen ist ein
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wesentlich neutraleres Objekt. Daher absorbiert er aus seiner
Umgebung — weil er ein offenes physikalisches System darstellt — auf
natiirliche Weise all diese technogene Strahlung [2].

Auf diese Art und Weise provoziert jeder beliebige Energie-
Erzeuger in der Ndhe des Menschen die Absorbierung der
elektromagnetischen Strahlung von der Zellstruktur des Organismus
einwirkend bis in die Tiefe der submolekularen Verbindungen.
Besonders gefihrlich sind hochfrequente Komponenten solcher
Tragerwellen,  ausgestrahlt von  Handys oder  dhnlichen
Strahlungsquellen (Wi-Fi, Fernseher u.a.), die den semantischen
“Sinn”-Kontext des Signals kennzeichnen.

Es ist bekannt, dass die Energie einer elektromagnetischen Welle
proportional zum Quadrat ihrer Frequenz ist. Genau aus diesem Grund
ist die hochfrequente Strahlung der Alltagsgerite fiir den Menschen am
geféhrlichsten, denn diese ist fahig in die Molekular-Struktur der DNA-
Matrix einzudringen und somit eine atypische Zell-Mutation auszul6sen
[3,s.5].

Die groBe Ausbreitung elektromagnetischer Wellen hat zur
Entstehung einer relativ neuen Komplexe Schadstoffe wie
"Elektrosmog" gefiihrt. Darunter versteht man eine Reihe von
verschiedenen Strahlungen, die bei der Arbeit der komplizierten
elektromagnetischen Geréte entsteht [2].

Derzeit ist hohe biologische Aktivitit von elektromagnetischen
Wellen festgestellt. Einige Arten von Lebewesen und Pflanzen
reagieren besonders empfindlich auf bestimmte Frequenzen. Somit
kann der Fisch eine Frequenz von 50 Hz bei einer hohen Feldstirke
schlecht libertragen. Waldwachstum verlangsamt, wenn die Modulation
der Mikrowellen 12, 25, 50 und 100 Hz betrdgt. Blumen reagieren auf
Schallfrequenz [3, s. 2].

RegelmiBige Auswirkung von elektromagnetischen Wellen kann
zu  Funktions-, Gedéchtnisstérungen  fithren, Aufmerksamkeit
beeintrichtigen, was viele Krankheiten verursacht. Elektromagnetische
Wellen erhohen das Risiko von Herzkreislauf-, endokrinen System,
Entstehung der Krebszelle, zerstort Immunitdt und Potenz. Nach
Ansicht von Experten der Weltgesundheitsorganisation erreicht heute
der Grad des Elektrosmogs das Niveau der Verunreinigung mit
schidlichen Chemikalien.
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Abstract: The article describes mudflows in the mountain region in
California. Nowadays it is very important to forecast this phenomenon
to prevent irreparable consequences. Due to mudflows economies of
region suffer, people die and other serious problems occur.
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This article is a review of problems associated with mudflows.
Mud flow is the water which contains a large amount of suspended
particles and silt. It has higher density and viscosity than a stream flow
and can deposit only the coarsest part of its load; this causes
irreversible sediment entrainment. Its high viscosity will not allow it to
flow as far as a water flow [1]

In the summertime, especially in the late afternoon, the glaciers
on Mount Shasta melt and melt water send the stream channels down at
their bases. Water is quickly absorbed by the volcanic substrate.
However, if it has been especially warm for a certain period, or a
summer thunderstorm adds to the melt water, mudflows can be
formed.[2]

One of the smaller glaciers located on mt. Shasta is called
Konwakiton. Historically there were five great mudflows in this region.
The first flow was in 1924, and the last one in the 1993. The events of
these years are connected with meteorological parameters such as
humidity and temperature. Even a small glacier can carry destructive
mudflows.[3] The main method of the mudflow research in the region
is mapping, analysis of satellite maps and literature. The pictures allow
monitoring flow from the glaciers. Specialist can warn and prevent
accidents according to meteorological conditions. The satellite maps
inform the scientists about humidity, temperature, altitude capability.
These parameters can affect the flow rate and they are very important to
prevent a disaster. In order to simplify the analysis of the maps, many
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programs of geosystems are used. Program users can change color of
mudflow according to the flow intensity, composition and other
component of environment.[4] In this work we reviewed satellite

pictures, to see where the main flow in this region is.
N"i\‘," 9 L'\..‘

Pic.1 Satellite map of Mountain Shasta 2012yr.

This map describes mudflow location with number 2. Numeral 1
is occupied by lava flows of varying composition and ages. Numeral 5
is Lake Shastina. 3 an 4 is great mudflow in 1997 (Whitney and
Bolam), 6 is locality. Please note that mudflow extends all the way to
the agricultural region. This shows how it is important to know where
will be avalanches and mudflow before building Town.

Nowadays specialist can monitor many components which lead
to disaster in the mountain region. The research is necessary for the
construction of houses or recreation. When creating a tourist ecotrail
analysis of avalanches and mudflows is required for the safety of
people [5]. However sometimes local government ignore the possibility
of disaster.
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Abstract: Recreational pressure has great harmful impact on pine
forest herbaceous cover. It affects biodiversity, coenotic ecogroup ratio,
life-form ratio of grass cover of studied areas.
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Pine forests are one of the most attractive landscapes for tourists.
Recreational pressure on such vulnerable ecosystems nowadays is very
high, so it is important to study its impact on herbaceous cover.

Today natural ecosystems are exposed to a high anthropogenic
pressure due to population growth and technical progress. Recreational
pressure is an important part of anthropogenic pressure, which greatly
affects nature habitat [1].

Camping and recreation are becoming increasingly popular
nowadays and their negative impact on different ecosystems is
growing. Recreation leads to soil panning, littering, extinction of
different plant and animal species. Soil panning leads to depletion of
grass cover and leaf mold [2] and to extinction of various organisms
forming soil biota. All these effects disrupt the balance in an ecosystem
and if the impact is too high and the ecosystem cannot cope with it, the
forest degrades.
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To survive under such conditions, the ecosystem should have
great sustainability. If the pressure is higher than the limit of
sustainability, the ecosystem cannot recover from the damage done to it

[3].

Sustainability of forest ecosystems is an urgent issue of modern
phytocoenology [4, 5, 6]. Among the scientists who studied the
problems of recreational influence on pine forest herbaceous cover we
should mention Lev Pavlovich Rysin [7, 8, 9]. Although he has
published a lot of works on this subject, recreational sustainability of
pine forests still needs to be studied.

The purpose of the work is to determine how different ecological
factors (especially recreational pressure) affect pine forest herbaceous
cover.

To achieve that purpose the following tasks were set:

1) Determination of plant biodiversity of studied areas;

2) Coenotic and biomophological analysis of studied forests
flora;

3) Establishing the relation between biodiversity changing,
coenotic ecogroups ratio and anthropogenic pressure.

Studies were held on 5 test sites, situated in different protected
areas. Every forest had a different level of recreational pressure
(assessment method [2]). Oksky reserve was on the zero stage of
digression, Poveltizhye — on the fourth, Losiny Ostrov — on the second,
Kuzminky Park — on the third, and the most disturbed area, Serebryany
Bor, was on the fifth stage of recreational digression. Also in every test
area crown density was measured, and it was almost equal in all tested
areas (slightly higher in Oksky reserve).

Pinus sylvestris forms pine forest widely spread across the
country. During this work mainly pine forests with different herbs and
gramens in understory herb cover were studied.

First, the diversity of plant species of the pine forests was
studied. The highest diversity was observed in Poveltizhye. The lowest
diversity was in Kuzminky Park. The total species diversity is higher in
areas located outside Moscow than in Moscow parks.

Secondly, the analysis of plant life-form ratio in herbaceous
cover of the studied areas was done. A life form of a plant is a complex
of morphological features, indicating the plant adaptation to certain
conditions of environment.
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The variety of life-forms according to I. G. Serebryakov is wider
in Oksky Reserve and Voskresenskoye Povetluzhye. This ratio, with
dominating long-rooted plants, short-rooted plants and bunch-grass
perennials, is typical for pine forests. In Moscow parks whole groups of
species are missing: lianas, dwarf semishurbs. The ratio of Moscow
parks containing fewer plant life-forms is considerably different from
the ratio of protected areas outside Moscow (see Picture 1).

With higher recreational pressure the percent of some groups
decreases, and these are tufted-herbs, creeping-rooted plants, long-
rooted, tap-rooted plants.

Another system of plant life-forms is Kristian Raunkiaer’s
system [Y]. Life-form ratio according to this system is an indicator of
climate conditions, and it is quite similar in all tested areas. Therefore,
according to Raunkier’s system no significant changes in life-form ratio
were observed on the territories with higher recreational pressure.

100% m St
80% - W Ds
60% - M Lr
40% - W Sr
20% - mTr

OBu
0% -

OkRVoP LoO KuL Seg B Tf

Figure 1. Life-form ratio (Serebryakov system): OkR —Oksky Resrve,
VoP - Voskresenskoye Povetluzhye, LoO - Ostrov, KuL —Kuzminky-
Lublino, SeB - Serebryany Bor; St —stolon plants, Cr —creeping-rooted
plants; Tr —taproot plants, Sr —short-rooted plants, Lr —long-rooted-
plants, C —creeping plants, Tf-tufted-herbs, Bu —bunch-grass, Ds —
dwarf semishrubs, L - lianas.
For every studied forest a coenotic ecogroup ratio of plant
species of herbaceous cover was estimated.
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Figure 2. Coenotic ecogroup ratio of plant species of herbaceous cover
of studied areas

Oksky reserve represents a normal ratio of a pine forest: forest
species are dominating, the percentage of meadow and meadow-forest
species is lower, and the percentage of weed, weed-forest and weed-
meadow species is significantly lower. In understory cover of pine
forests in Moscow parks, forest and meadow-forest species are also
dominating, but there are no weed-meadow species at all, and the
percentage of weed-forest species is higher. So, with recreational
pressure increasing, the percentage of forest species decreases, and the
percentage of weed and meadow species increases (see Figure. 2).

Transect studies allow to assess the effect of recreational
pressure on pine forest herbage more adequately. The life-form ratio of
different squares of transects of the most disturbed and the least
disturbed area is shown in the pictures below.

The highest recreational pressure was in the first square of each
transect, and it was declining as we went deeper into the forest.
Moreover, crown density showed a reverse relation — it was higher in
the fifth square of transect, than in the first one. In the least disturbed
area, Oksky reserve (Figure 3) with decreasing and increasing
recreational pressure the number of forest and meadow-forest herb
species grows, while the number of weed-forest and meadow species
decreases.
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Figure 3. Coenotic ecogroup ratio of herbage species in connection with
changing recreational pressure and crown density in Oksky reserve.

The transect study of the most disturbed area, Serebryany Bor
(Pic. 4), shows the same relation. All other transect studies confirm it.

100
80
60 B Forest
X
40 - O Meadow-forest
20 - B Weed-forest
0 O Meadow

1 2 3 4
Squares of transect
Picture 4. Coenotic ecogroup ratio of herbage species in connection
with changing recreational pressure and crown density in Serebryany
Bor.
Conclusions:

1) Biodiversity is higher in protected areas located outside
Moscow than in Moscow parks.

2) According to I.G. Serebryakov system of plant life-forms,
perennial plants dominate in the flora of pine forests and the leading
groups are long-rooted and short-rooted plants. This ratio is typical for
pine forests. With higher recreational pressure the percentage of
recreationally-sensitive plants decreases: tufted-herbs, creeping-rooted
plants and dwarf semishurbs.

79

79



3) Life-form ratio according to K. Raunkiaer system is similar
for every area and matches with the ratio which is normal for this
climate zone. No significant changes in life-form ratio according to
Raunkiaer were observed in systems with higher recreational pressure.

4) Normal coenotic-ecogroup ratio for plant species of
herbaceous cover contains more forest and forest-meadow species, and
fewer meadow, meadow-forest, weed, weed-meadow, and weed-forest
species. In areas with high recreational pressure the number of weed-
forest species is high. With recreational pressure increasing, the
proportion of forest species decreases, and the proportion of weed and
meadow species increases.
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Abstract. Basic principles and the algorithm design of artificial
ecosystems in closed landfills are studied and are being realized.
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The artificial ecological system is a set of man-made conditions
for the habitat of living species. Currently, the Russian Federation has
got about fifteen hundred landfills and more than seven thousand
authorized landfills. In recent years, many researchers are interested in
the issue (see the review in [1]). The creation of artificial ecosystems
in a former landfill area will tap natural bioremediation mechanisms to
help these man-made structures to be naturally transformed into
natural ecosystems. The operating instructions for the design,
operation, and reclamation of landfills for municipal solid waste
(1996) does not specify the steps and criteria of the recovery after
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remediation to the level of biogeocoenosis (biome). To fill this gap,
we have carried out its own research in the two existing landfills
located near Grozny, the Chechen Republic, Andreevskaia dolina ("'St.
Andrew's Valley") and Vtorsyryo.

We are based on three principles. The principle of the Organic
nature life suggests the creation of such an ecosystem that organically
fit into the natural environment of the region. The principle of
Concordance involves the use in bioremediation of plant species that
are typical for the region and have the adaptive capacity to the adverse
effects of the landfill body. The principle of Eco-friendliness provides
and effective structure of realization, the use of plant communities that
are resistant to the effects of the landfill body and will reduce the level
of its impact on the environment of the region [2]

Analysis of gases emitted by the landfill body showed that the
carbon monoxide at the "St. Andrew's Valley" site is five times more
the MPC norm and it affects the plant life [3]. Hydrogen sulfide,
nitrogen dioxide and sulfur dioxide do not excess the MPC. Models
have been constructed, the distribution of pollutants and temperature
in the thick surface layer of "St. Andrew's Valley" landfill and of
Vtorsyryo site.

Our research group has studied climatic conditions, soil cover,
terrain, types of landscapes, biodiversity of plant and the whole
ecosystem around the landfills. It is the steppe ecosystem. Assessment
of the viability of plants and their degree of adaptation to the adverse
effects of landfills, have been carried out by morphological criteria:
the size of the leaf blade and length, number of live branches, the
percentage of foliage crowns of trees and shrubs, the number of leaves
without necrosis. In total, 900 specimens of trees and shrubs have
been analyzed. As a result, it was found that:

A. Within the sanitary protection zone of "St. Andrew's Valley"
solid waste landfill:

1) medium quality state (41 points) for the English oak
(Quercus robur) and narrow-leaved oleaster (Elaeagnus angustifolia);
2) degradation (less than 40 points) for the white willow (Salix alba)
and the black poplar (Populus nigra), Ligustrum vulgdre, ordinary
hawthorn (Crataegus laevigata), common hazel (Corylus avellana);

B. Within the sanitary protection zone of the Vtorsyryo site:
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1) Good state (45 points) for the Quercus robur and narrow-
leaved oleaster; 2) medium quality state (41 points) for the white
willow and the black poplar, Ligustrum vulgare, ordinary hawthorn,
common hazel. This means that these species may be involved in
conducting bioremediation landfill bodies and the creation of artificial
ecosystems.

Description of herbaceous cover was performed by the
procedure worked out by I.L. Bukharin and A.A. Dvoeglazova. As a
result, it was revealed that sandy sainfoin (Onobrychis arendria) and
white clover (Trifolium repens) prevail in the grassland near the
landfills. By virtue of a well-developed tap root system and the fact
that they are undemanding, these plants can also be used to create an
artificial ecosystem.

We have carried out the development of the project of artificial
ecosystems: its logics, modeling, landscape design, selection of plant
species and modeling of plant communities at closed landfills. The
achieved result is a model of plant community: the definition of a set
of plants and the geometry of their planting in landfill soil.

In the nearest future we're going to go with the project
engineering practices, farming practices and agricultural chemistry:
terrain will be smoothed; plants will be planted or sown. Artificial
ecosystems will be under constant environmental monitoring: it will
be necessary to carry out the sampling of air, soil, surface and
underground water and moisture, the plants; analyze data and compare
these data with existing ones. Then adjust the status of artificial
ecosystems by management decisions.

In conclusion, the design and then the creation of artificial
ecosystems in closed landfills will solve the pressing environmental
problem of the restoration of disturbed areas to the level of natural
ecological systems.
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thanks to M.Yu. Avdonina, Candidate of Psychology, for her
assistance in preparing this article.
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As part of the study numeralization of medium-scale satellite
imagery of the valley of the river Amga was done, and the image was
got from the artificial planet LANDSAT 7.0 (pic. 1). The program
ArcView GIS 3.2 was used for calculation contours of vegetation types,
squares and percentage ratio of studied territory. There are 6 areas in
the size of 5 to 5 sg.km. in the Amga valley-growing larch birch forest
steppe (Figurel). The area of interest is related to Aldan - Lensky
District, center of Yakutia, middle province by geobotanical
subdivision (Andreev and others, 1987). According to subdivision by
M.N.Karavaev from Lena-Amga interfluves, the area for research was
the ninth district — Amga valley-growing larch birch forest steppe. The
territory of the district of Amga valley-growing larch birch forest
steppe takes comparatively narrow line which is made with the valley
of the river Amga and its porches. The analysis of the vegetation maps
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related to studied territories was led and some definite characteristics of
space structure of vegetation cover were found out. On the basis of all
the tables of space structure of vegetation cover the general table for all
the 6 points of covered vegetation subdivisions with the common
square and percentage ratio of separate vegetation types was done. This
table let lead comparative characteristic of covered subdivisions on the
studied territories.

X e gl ES o
Picture 1. Lena River Valley. Key areas.
All in all 199 contours were found out according to the 6 areas.
There are 30 contours on the first area, 28 contours on the second area,
26 contours on the third area, 25 contours on the fourth area, 28
contours on the fifth area and 62 contours on the last, the sixth area.
General items in the comparison analysis are the facts such as that on
all the areas wet meadows are wide spread. Also on all the areas
vegetation fields are met. Most of all, the vegetation field is presented
on the last area.Aquatic and in-shore aquatic vegetation of the lakes are
observable on all the areas and are characterized with big quantity, but
little square. The studied district is related to Amga valley-growing
larch birch forest steppe, that’s why the vegetation of fluid stream flows
is observable and they have almost the same percentage ratio.
The present meadows with the participant of shrubby
communities are brightly mentioned on the first area (45.1%), it is more
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or less mentioned on the second area, and it is not observable on the
rest areas at all. The present meadows are presented on all the areas
besides the third and the fifth one. Only the third one and the fifth one
have the present meadows together with the wet ones in the space
structure. The complex of the meadow communities of different
wetness with shrubs is presented only in the fourth and the fifth areas,
where they take the most of the territory. Anthropogenic vegetation of
settlements is met in the first and the fourth areas. In the fourth area
anthropogenic vegetation of settlements takes a large proportion of
territory. The vegetation complex of isles is observable on the second
and the third areas. And the vegetation of bank sand is presented on the
first, second and sixth areas.

On all the areas the forest is presented only in one or two types.
And they take not large territories.

Incrementally downstream it can be noticed that the occurrence
of wet meadows decreases. The structure of the vegetation cover was
analyzed in the program STATISTICA 8 in the way of leading of
cluster allocation with the method Ward’s with using Euclidian distance
and we got its dendrogram. Cluster allocation allows finding the
common features that the participants have. Dendrogram shows that the
structure of vegetation cover which the first area has is strongly
different from the others. It is explained by the fact that the first area is
situated in the midstream of the river Amga and the most part of it is
covered with the present meadows with the participation of shrubby
communities. The fourth and the fifth areas are forming one allocation
block and it says about their similarity. Both of the areas are situated in
the downstream of the river Amga and in the space structure of
vegetation the leading type is the complex of meadows with different
wetness with shrubs. The second, third and sixth areas are united in one
allocation block. The second and the third areas are situated in the
midstream of the river Amga, and the sixth area is in the downstream of
the river Amga. We can see their similarity in high rate of the base unit,
which is the field vegetation (24,2%, 14,8%, 28%).
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Abstract. An analysis of infestation of small mammals by parasitic
ticks in the Nature Reserve Basegi in Perm Krai has been performed.
Physical and geographical conditions in the Reserve have been
examined. The ixodidae life-cycle: larva, nymph, adults is studied.

Key words: State Nature Reserve "Basegi", parasitism, Ixodidae, small
mammals

Introduction. State Nature Reserve Basegi is the first of two
organized by the Department of Nature Conservation and
biogeocenology of Perm State National Research University [1]. The
reserve was established for the protection and study of the fundamental
areas of undisturbed mountain taiga and Ural over 30 years ago in Perm
region. During these years a variety of studies were conducted on its
territory. One important new issue is the presence of ticks (Ixodidae) in
Basegi. Biologist Simkin G.N. found that the main tick breadwinners
are small mammals and birds [2].
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Methods and Materials. Materials for the study are taken from
the collection conserved in the Reserve stock (1981-2012) and collected
during our own field studies (2013).

The distribution of ticks in the reserve and their number are
constantly changing. [1]

The reserve "Basegi" offers to students only the first group of
animals for a research. First of all, this is due to the relative ease of
capture and study in the field, as well as their great importance in
nature. Therefore, further consideration of the distribution of ticks will
be focused on the study of small mammals [3]. From 1981 to 2013 the
most numerous small mammals under study were insectivores, 51.05%
of the total catch. Rodents constitute 48.81% of all caught species, and
only 0.14% (1 animal) was a predatory (Figure 1). During these years
9644 entries of the censi were for caught small mammals. 4.25% were
infected by ticks. There were found 410 Ixodidae. Our team collected
116 Ixodes, including 59 adults (imago), 22 nymphs, 35 larvae. 294
captured rodents were with Ixodes, including 167 adults, 52 nymphs, 75
larvae. So, adults were the most numerous.
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Figure 1.The ratio of insectivores, rodents and predators caught in the
reserve "Basegi" in the period from 1981 to 2013, %.

The data revealed that the main types of breadwinners in the
Basegi State Nature Reserve are common S. araneus, Cl.rutilus, CI.
Glareolus. Dynamic study of the number of ticks on the territory of
Basegi in 1981 to 2013 shows that the first five years after founfing the
reserve number of parasites (Ixodes ticks) of small mammals was not
great: from 0 to 9 insects. In 1986 there was a noticeable increase in the
number of ticks to 96 insects.
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Table 1. The number of trapped small mammals and Ixodes ticks on the
territory of Basegi in 1981 to 2013.

Kind of smali | Number | Number of Ixodes The total
mammals of t(apped infected by | N L number
animals Ixodes, % of Ixodes
S. araneus 2661 2,33% 33 | 12|17 62
S. caecutiens 647 1,55% 7 112 10
S. isodon 638 0,31% 1 011 2
S. minutissimus 28 0,00% 0 010 0
S. minutus 428 2,57% 5 1|5 11
S. tundrensis 244 3,69% 2 6 | 1 9
N. fodiens 132 15,91% 11 119 21
T. europaea 145 0,69% 0 110 1
Total
insectivorous 4923 2,36% 59 | 22|35 116
Cl. glareolus 1447 5,04% 32 |17 |24 73
Cl. rufocanus 433 3,23% 7 2|5 14
Cl. rutilus 857 9,92% 43 | 16 | 26 85
M. agrestis 221 1,36% 1 210 3
M. arvalis 894 5,82% 52 010 52
M. oeconomus 391 10,49% 23 10 | 8 41
M. schisticolor 124 11,29% 2 2 110 14
A. agrarius 1 0,00% 0 01]0 0
A. sylvaticus 8 0,00% 0 01]0 0
A. terrestris 29 0,00% 0 01]0 0
S. betulina 301 3,99% 7 3|2 12
S. vulgaris 1 0,00% 0 0|0 0
Total rodents 4707 6,25% 167 | 52 | 75 294
M. erminea 4 0,00% 0 0|0 0
M. nivalis 10 0,00% 0 010 0
Total predatory 14 0,00% 0 010 0
;‘;ﬁ?}'ﬂﬁg}g” 9644 425% | 176 | 60 |50 | 410

Table 1 shows the number of caught mammals and ticks in
different periods of life cycle: imago (1), nymphs (N), larvae (L).
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Peak activity occurs from 11 to 25 June. Then, until the early
2000s, the number of ticks did not exceed 3 insects. Since 2003 it has
been a significant change in the number of ticks — imago, nymph, larva.
In 2006 there was a significant rise from 3 to 37 insects found on a
small mammal body in 6 days. Then there was a reduction of up to
2009. Since 2010, there have been a large number of ticks. Their
number in recent years decreased to 28 insects.

Explanation for such difference in the number of ticks may be
the following: the duration of the main works in the reserve was two or
three months. The minimum duration of the works in the reserve was in
1991 and amounted to 4 days. Works to identify ticks on the body of
small mammals were not held in 1992, 1994, 1997, 1998, 2000, 2005.

Analysis shows that rodents are mostly infested. The main types-
of breadwinners in the reserve are red and voles [5].

Counting the number of ticks in 1981 to 2013 shows that the
peak activity of ticks was in 2013 (190 insects). In addition, these last
10 years there are an increasing number of ticks, the number of adults
prevails over the number of nymphs and larvae.
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Résumé: La présente étude est consacrée a la vie de la forét-steppe
dans une zone industrielle de la Russie Centrale. L’analyse du Livre
rouge de la région de Kursk démontre que l'utilisation et la gestion des
ressources naturelles créent des facteurs limitant la biodiversité qui
diminue rapidement.

Mots-clés: pression anthropique, facteurs limitant la biodiversité, forét-
steppe, Russie Centrale

Abstract: The present study is devoted to the life of the forest-steppe in an
industrial area of Central Russia. Analysis of the Red Book of the Kursk region
has been undertaken. It is shown that the use and management of natural
resources create factors limiting biodiversity which decreases rapidly.

Keywords: anthropic pressure, biodiversity limiting factors, forest-steppe,
Central Russia

Introduction. Les pressions de nature anthropique et leurs
impacts sur les situations peuvent étre exprimés sous formes de facteurs
anthropique qualitatifs et quantitatifs limitant la biodiversité¢ [1]. La
biodiversité est le trait pertinent du fonctionnement des écosystémes,
ainsi que de la biosphére en entier. Aujourd’hui les services
écosystémiques sont mis en place pour préserver la biodiversité ce qui
est un des problémes cruciaux a cause de la pression anthropique
grandissante liée a I'utilisation et a la gestion des ressources naturelles.
La biodiversité diminue rapidement en raison de facteurs la limitant
dont les facteurs anthropique sont parmi les plus importants. On voit le
processus du développement des especes et des populations dépendre
des activités humaines. L’auteur de la présente étude a assisté au
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monitoring suivi au jour le jour de la flore et de la faune dans la région
de Koursk (la Russie Centrale).

Selon E. A. Parakhina [2], la conservation de la biodiversité est
I'un des principaux défis pour de nombreux pays et organisations
environnementales, en particulier en ce qui concerne les especes qui
sont menacées d'extinction. La préservation des plantes rares peut étre
effectuée de diverses maniéres, y compris par l'introduction de ces
especes dans la culture agricole ou jardiniére.

Depuis le milieu du 20e siccle le type de zone de forét-steppe a
subi des changements importants, qui se refléte dans la réduction des
foréts a grande échelle. E. A Gorokhov [3] a contribué a 1'é¢tude des
foréts-steppes. Son analyse de la situation actuelle et de 1'état
écologique de la région de Koursk montre qu'a I'heure actuelle il y a un
probléme aigu de simplification notable de la structure naturelle, de
réduction des richesses naturelles venant principalement de l'activité
agricole et de la construction des chemins. Cela conduit a la
perturbation de I'équilibre écologique du pays et a 'affaiblissement de
la stabilité des écosystémes.

La diversité de la végétation du parc naturel, situé dans la région
de Volgograd, a été étudiée et décrit par 1’équipe de L.P. Parshutina [4].
Il a été constaté que I’appauvrissement de la biodiversité est
principalement due aux activités humaines, aux impacts économiques.

Matériels et Méthodes.

Dans différentes parties de la planéte différents facteurs agissent
plus ou moins fort. L’analyse de ces facteurs limitant la biodiversité est
le but de notre recherche qui est basée sur 1’é¢tude des livres rouges des
régions du sud de la Russie Centrale.

Ce sont les régions de Koursk, de Lipetsk, de Voronezh, de
Belgorod, de Bryansk et de Rostov, une zone industriellement
développée avec, en méme temps, différentes activités agricoles qui
sont prises en guise d’exemple de 1’état présent de la forét-steppe russe.

C’est la région de Kursk qui est le sujet de notre étude qui a été
menée sur la base d'informations sur les facteurs limitants la
biodiversité de plantes et d'animaux représentés dans les Livres rouges
de cette zone.

L’étude a été réalisée de fagcon quantitave: nous avons fait le
calcul du nombre d'especes animales et végétales de la région de Kursk.
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Nous avons dressé la liste des principaux facteurs limitants leur
existence. Puis, nous avons dressé la liste des espéces qui sont exposées
a un facteur limitant. Enfin nous avons calculé le pourcentage des
especes atteintes par chaque type d’activités humaines.

Résultats.

Les auteurs des descriptions de la nature de la forét-steppe de la
Russie Centrale [2; 3; 4] parlent en gros de I’impact de ’homme, ou
bien, au contraire, se concentre sur un facteur précis. Le ratio des
especes rares inscrites dans le Livre rouge [5; 6] et le nombre total des
animaux et des plantes des régions de Koursk, de Lipetsk, de Voronezh,
de Belgorod, de Bryansk et de Rostov est présenté dans le tableau 1.

Tableau 1. Animaux et plantes de la région de Kursk

Région Plante | Ani | Plante | Anima | Plante | Animau
S maux | s ux S X
Total | Total | Espéce | Espece | Espéce | Espéces
des des srares | srares | s rares | rares (%
espece | espec (% du | du total)
S es total)
Kursk 220 119 |57 44 25,9 20
Voronezh | 373 382 | 159 184 42,6 48,2
Belgorod | 213 269 |91 98 42,7 36,4
Lipetsk 398 196 | 169 61 42,5 31,1
Bryansk | 138 113 | 44 47 31,9 41,6
Rostov 273 217 | 177 53 64,8 24,4

Nous avons réuni les facteurs suivants par ordre alphabétique:
¢ braconnage
¢ chasse aux oiseaux qui passent pendant la migration
ecollecte des plantes pour la pharmaceutique et pour les
bouquets a vendre

e création des zones de loisirs et de récréation

e défrichement
e dérangement dans les lieux d’habitation
e destruction ou dégradation de ’habitat

e drainage des zones humides
e empiégeage
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e exploitation des bois, déboisement, déforestation
e extermination par I’homme

e extraction miniere — craie, sable dans notre cas

e fenaison trop précoce

e labourage des steppes

e paturage et paissance

e péche

e plantation de cultures

e pollution des eaux

e réduction de la base alimentaire

e surpiturage

o utilisation de pesticides
Présentons D’impact des activités humaines sur les reignes
d’animaux, de plantes et de champignons (Tableau 2).
Tableau 2. Groupes systématiques des organismes atteints
d’activités humaines limitant la biodiversité

Taxons

Facteurs limitant la biodiversité

poissons

pollution de I'eau péche; braconnage

amphibiens et reptiles

pollution de I'eau
extermination par I’homme

mammiferes

déforestation et exploitation du bois

pollution de I'eau

braconnage,

modification des habitats

réduction et changement de la base alimentaire.

oiseaux

empiégeage; chasse aux oiseaux migrants
braconnage

déforestation et exploitation du bois
réduction de la base alimentaire

insectes

défrichage
application des pesticides

lichens

changement d’habitats
zones de récréation

champignons

zones de récréation
collecte de saison

muscinées

exploitation du bois et déforestation
diminution d’eau (drainage)

plantes supérieures

exploitation du bois et déforestation; récréation;
paturage; défrichage; collecte des bouquets

94

94




Le calcul de nombre d’espéces atteintes par chaque activité
humaine de la région de Kursk a permis de ranger les facteurs d’apres
leur importance pour la biodiversité.

Quand au monde animal deux facteurs des neuf se révélent
comme les plus importants: ce sont le braconnage (41,20 % d’espéces
atteintes) et I’empiégeage et le dérangement dans les lieux d’habitation
(40,30 %). Viennent apres I’exploitation des bois et la déforestation (26
%); la chasse aux oiseaux qui passent pendant la migration (23,50 %);
la destruction ou la dégradation de 1’habitat (21,80 %); l'utilisation de
pesticides (16,60 %); le paturage et la paissance (15,20%), le labourage
des steppes et le drainage des zones humides (10,90 % chacun).

Quand au monde végétal le facteur le plus important des neuf
c’est le paturage (33,2% d’espéces atteintes), les deux suivants sont:
l'exploitation forestiére avec, comme suite, le déboisement (20%) et le
défrichement (20%). Viennent aprés l'exploitation extractives — craie,
sable dans notre cas (16,8 %); plantation de cultures (15%); surpaturage
(13,2 %); collecte des plantes pour la pharmaceutique et pour les
bouquet a vendre (12,7%); création des zones de loisirs et de récréation
(12,3%); la fenaison trop précoce (10,9%)

Discussion. On peut voir que la nature de la forét-steppe de la
Russie Centrale est encore riche mais subit un grand impact de
I’homme. Mais on peut aussi voir qu’un facteur précis, a bien réfléchir,
ne peut étre considéré comme inévitable. 11 y a des facteurs tres
importants auxquels la nature doit se faire, tels sont les types
d’influence de 1’agriculture, des chemins, mais on voit que 1’homme
commence a y préter plus d’attention.

Conclusions.

La pression anthropique grandissante sur la nature demande une
étude scrupuleuse de la richesse naturelle de chaque zone afin de suivre
les changements du monde végétal et animal. C’est un processus
dynamique qui touche les principaux écosystemes. Le fait que les
activités humaines limitent I'existence de 1'espéce constitue une menace
non seulement pour une espeéce ou une population, mais, en fin de
compte, a I'ensemble de la nature. Pour préserver les especes rares et
menacées il devraient, autant que possible, minimiser I'impact de ces
facteurs. En analysant les données du Livre Rouge de la région de
Koursk nous pouvons conclure que la perte des espéces et de leurs
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habitats est principalement due aux activités humaines. L'analyse des
données met ’accent sur les principaux facteurs limitant la biodiversité:

1. Pour la faune: pollution des eaux, piégeage et braconnage,
destruction,  déforestation, déclin et  changements  dans
I'approvisionnement alimentaire et de [I'habitat, utilisation des
pesticides.

2. Pour la flore: perturbations de mode de vie par ’homme,
zones des loisirs, cueillette saisonniére des champignons et des
bouquets de fleurs, exploitation forestiére, changements hydrologiques,
paturage, labour.

La région de Koursk est situé au centre de la Russie dans la
plaine d'Europe orientale. Le territoire est situé dans la zone de climat
continental modéré et des conditions -climatiques favorables a
l'agriculture efficace. Actuellement, la forét-steppe centrale a subi des
changements négatifs: on voit que la superficie des zones de steppe est
sensiblement réduite, les sols ont fortement dégradés, les zones
forestiéres sont réduites. L'existence et le fonctionnement des
écosystémes dépendent de nous. Le probléme de la préservation de la
diversité biologique est en grande partic la fonction des impacts
anthropiques croissants sur les espéces et la biosphére dans son
ensemble.
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Abstract: Oil spill and oil products have an integrated effect on the soil
and a vegetational cover and leads to changes of structure and
morphological, physical, chemical and biological properties of soils.
The main impact on soil is made by high-gravity oil. That’s why new,
effective way of soil treatment is required, including methods of
phytoremediation.
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Phytoremediation is a bioremediation process that various types
of plants use to remove, transfer, or destroy contaminants in soils and
groundwater [1-3].

To carry out the experiment 50 seeds of four species: oat (Avena
sativa), buckwheat (Fagopyrum esculentum), marigold (Tagetes
erecta), pea (Pisum sativum) were planted into the soil polluted with
high-octane gasoline (92) in 1 and 3% concentrations and also into the
soil without pollution (reference). Watering was made by necessity.
The experiment lasted 93 days.

Petroleum contamination in soil has a negative impact on
germinating capacity of seeds [4-6]. Oil and oil pollution creates a
hydrophobic and anaerobic conditions. As a result oil adsorbs on soil
particles, as well as on the surface of the seed, which prevents the entry
of moisture and oxygen. This fact is the main reason for the decline of
germination [7-10]. In general, germinating capacity depends on the
concentration of soil pollutant. Comparing all the species of plants, oat

and marigold has shown the highest germinating capacity (Fig.1).
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Figure 1. Germinating capacity in soils with different concentration of
pollution.
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The highest toxic effect was showed by pea (Fig.2). At 3%
polluted soil the dynamics of growth was very low till the beginning of
August, and then the plants died. At 1% pollution, in comparison with
the control plants, pea was oppressed without blossom.
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Figure 2. Growth dynamics of pea in soils with different concentration

Figure 3

of pollution.

A stable growth and development dynamics were showed by
marigold (Fig.3). The plants were in stress but it didn’t lead to death. In
general, plants at 1% polluted soil as well as at 3% polluted soil were
growing approximately equally. Most species of marigolds are used for
planting of greenery in urban areas. Marigolds are defined as
unpretentious plant with high resistance to different soil pollution.
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In growth dynamics of buckwheat in comparison with control
plants essential aberrations were observed (Fig.4). The plants’ growth
was slow. It is obvious that at 3% polluted soils strong suppression of
plants was observed, and at the final stage of the experiment difference
of height with reference group was about 50 cm. At 1% polluted soils
plants’ suppression also occurred and growth dynamics changed
insignificantly. Buckwheat is defined as a heat-loving plant, and
exigent to soils and water regime. That’s why the plant grew and
developed slowly.
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From all the introduced plants the minimum deviations of growth
dynamics is observed for oat (Fig.5). Height difference with reference
group at 1% polluted soil is approximately 5-10 cm, however stable
dynamics proves that plants are stably growing in such conditions. At
3% polluted soil essential deviations in growth are observed in
comparison with the reference group.

At the initial stage of experiment plants were strongly suppressed
and as a result up to the end of July the growth of plants almost
stopped. During the subsequent periods the increase in growth was
observed, and by the end of the experiment the height of plants at 3%
polluted soil, as well as plants at 1% polluted soil was approximately
identical. We can observe high resistance of oat to oil products
pollution of soils. Plant resistance to pollution can be determined by 4
main criteria at 3% concentration, such as germinating capacity, stunted
growth, blossom and fructification. Each criterion was assigned a
certain score from 0 to 6. The absence of germination was assigned 0,
low germinating capacity (< 20%) — 1, medium germinating capacity
(20-60%) — 3, high germinating capacity (>60%) — 6 points. Stunted
growth is also an important criterion. Plant death was assigned 0, high
(>70% from reference group) — 1, medium (30-70% from reference
group), low (<30% from reference group) — 6 points.

According to total score we can determine whether plant has
resistance to pollution or not: 0-4 — plant does not have resistance or
has low resistance to pollution, 5-12 — plant has middle resistance to
pollution, 13-16 — plant has high resistance to pollution (Table 1).

Table 5. Total score of certain species

Plant Total score Resistance degree
Oat 15 High resistance to pollution
Marigolds 6 Medium resistance to pollution
Buckwheat 5 Medium resistance to pollution
Without resistance or low resistance to
Pea 3 .
pollution

According to the analysis of the growth dynamics and other
parameters the ranking of selected species was determined (Fig.5). The
highest resistance was showed by oat, then come marigold, buckwheat
and pea.
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Figure 5. Ranking of selected species

1. At 1% concentration petroleum pollution for marigold,
buckwheat and pea the decrease of height was observed. Insignificant
reaction to pollution was showed by oat.

2. At 3% concentration pollution significant reduction of height
was showed by all the species, including oat. For pea the concentration
was too high and it led to plant death.

3. The height and dynamics of growth are important
characteristics of plant oppression due to soil pollution.

4. Soil pollution at either 3% or 1% concentrations has an impact
on germinating capacity and lead to sprout death.

5. Petroleum pollution affects blossom. At 3% pollution the
blossom of marigold and pea didn’t occur. For other species the delay
of blossom was observed.

6. As a result of petrol influence the delay and reduction of
fruiting was observed for all the species. At 3% concentration of
pollution pea and buckwheat fruiting didn’t occur.
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Abstract: The article deals with biotopical distribution and species
correlation of Lepidoptera registered in the South forest division of the
limen State Reserve. They are classified into hydrophilous, xerophilous

and mesophilous.

Key words: diurnal butterflies, Lepidoptera, Dasyhippus, IImen State
Reserve, hydrophile, xerophile, mesophile.

Pallas, Eversman, Butlerov were the first to research butterflies
in the Volga and Ural regions. At the end of the 19" century Sokolov
D.A. and Krulikovsky L.K. studied fauna in Ural [1]. They registered
about 100 species of diurnal butterflies. A collective work named
“Diurnal Butterflies of South Ural” was published in 2004. It is an
annotated list of diurnal butterflies of Bashkiria, Orenburg and
Chelyabinsk regions.

At the moment 1375 species of 660 genuses and 55 Lepidoptera
families are discovered and described on the mountains area of the
South Ural [2,3].

The subject of the research is biotopical distribution of diurnal
butterflies in the South forest division of the llmen State Reserve
(picture 1). The research was carried out in summer of 2012-2015.
Butterflies were sampled according to the standard techniques. Species
were identified according to the atlases.

Biotopes differing in phytocoenosis were examined. They are
forest and swamp lands, grasslands and suppression zones different in
the degree of human-caused impact. The characteristic feature of the
South forest division is the contrast in vegetation on comparatively
small areas.

The choice of sampling points depended on landscape,
vegetation spread and human-caused impact on the landscape. The
landscape determines Lepidoptera as a dominant specie, because it
makes them food dependent as specific species of butterflies [4]. The
territory of the researched stations was not less than 100 m2. To
analyze the Lepidoptera biodiversity within the stations with more
precision various locations having distinctive vegetation, landscape
changes, humidity and light intensity factors were covered.
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Picture 1. Sampling points
Nympfalidae are stated to be diverse in species (37%). It
demonstrated their preference of humid areas which are frequent on the
territory. The second in frequency are Pieridae (23%). Then go
Satyridae (17%) (pic.2).

It is caused by the food plant abundance and other kindly factors
such as humidity, light intensity, wind protection and others.

One of the factors determining alfa and beta Lepidoptera
Dasyhippus diversity is the relations of the insects with flowering
plants. High trophic specialization of butterflies-caterpillars influences
the presence of one Lepidoptera specie and the absence of another. If
there are few flowering plants in coenosis, imagoes may migrate to
other phytocoenoses with more rich vegetation.

To define alfa and beta diversity the data was gathered in 7
biotopes. The Shannon, Simpson, Berger-Parker diversity indices were
used.

The analysis of Shannon-Weaver index shows that the waterside
and grassland near the swamp are characterized by a high diversity of
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species. The tendency to increase organism diversity and density may
explain that. The minimal index value was registered in man-made
landscapes. It accounts for monoculture predomination, gramineous in
particular and a high recreational load on the phytocoenosis.

_Papilionidae
8%

_Lycaenidae
. 9%

_ Hesperiidae
3%

™~ Anthroceridae
3%

Picture 2. Main Lepidoptera species

Among the described Lepidoptera imago there were some
species preferring high humidity such as: parnassius mnemosyne,
celastrina argiolus, lycaena virgaureae, gonepteryx rhamni, lopinga
achine, melanargia galathea, aphantopus hyperantus, coenonympha
hero,coenonympha oedippus, minois dryas, apatura iris, argynnis
laodice, limenitis camilla, nymphalis antiopa, melitaea diamine and
brenthis ino [4].

We refer papilio machaon, parnassius apollo, hesperia comma,
zygaena filipendulae, pontia edusa, zegris eupheme, aglais urticae,
vanessa atalanta and colias hyale to xerophiles.

Butterflies preferring moderate humidity are polyommatus
icarus, pieris brassicae, aporia crataegi, leptidea sinapis, anthocharis
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cardamines, inachis io, argynnis paphia, argunnis camilla, neptis
Sappho and argynnis pandora [4].

The overwhelming majority of Lepidoptera we describe are
hydrophiles (46%). This is not accidental. Characterizing different
microclimates we showed the prevalence of well-watered biotopes.
Two lakes (lImenskoye and Argayash) located on the area create a high
humidity level. The abundance of places that are topographically low
and rich tree vegetation also contribute to high humidity. Mesophilous
and xerophilous lepidoptera are twice less in number. Small amount of
open biotopes warmed by the sun explains such a distribution of
butterfly species. Mesophiles occur at the edge of forests, while
xerophylous species inhabit highlands devoid of tree vegetation.

The research revealed 36 species of diurnal butterflies belonging
to 8 families on the territory of the South forest division of the limen
State Reserve. It was found out that Nympfialdae and Pieridae species
are predominantly large in number: 37%, 12 species and 23%, 8 species
respectively. Satyridae species are less common (17%, 6 species).
Lycaenidae, Hesperiidae, Zygaenidae and Papilionidae species are
extremely rare.

Low diversity of some species (Lycaenidae, Hesperiidae,
Zygaenidae and Papilionidae) is affected by a range of external factors.
Papilionidae, for instance, are protected species of the 1%, 2" and 3"
categories. Lycaenidae are rather abundant in the researched biotopes,
but they are hard to catch due to their small size. Hesperiidae and
Zygaenidae are oligophagous, in other words, they are strictly
dependent on food plants. So the abundance level of the specie is low,
but their population on the researched area is large.

Hydrophiles constitute the majority of Lepidoptera we studied
(46%). High humidity level is caused by two lakes (llmenskoye and
Argayash), great number of places that are topographically low and
have different degrees of peat formation, and rich tree vegetation that
traps moisture. Mesophilous and xerophilous Lepidoptera are twice less
in number. It is connected with a small quantity of open biotopes well
warmed by the sun. Mesophilous butterflies occur at the edge of forests,
while xerophylous species inhabit highlands devoid of tree vegetation.
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Abstract: The study of migration behavior of the blackbird (Turdus
merula) in Central Russia in the framework of the "Eurasian project of
blackbirds” has been conducted. The purpose and main ideas of the
Russian sector of the project, materials and methods are described. The
first results and planning further research are outlined.

Key words: blackbirds’s habitat, Turdus merula, Central Russia,
migration behaviour

Introduction. In various parts of the world some species may be
represented by sedentary, migratory or partially migratory populations.
The phenomenon of partial migration is known for many groups of
vertebrates [1; 2; 3], and undoubtedly has a certain ecological value.

One partially migratory species with a wide distribution area is a
blackbird (Turdus merula). The area includes south of Spain, Germany
and central Russia, where the species is sedentary, partly migratory and
migratory, respectively [4]. Many factors can influence the migratory
behavior and there are various hypotheses to explain this. [5]

The phenomenon of the blackbird partial migration is relatively
little known, it is interesting to clarify its mechanisms. In particular,
what is a regulator of the start of migration: strictly innate mechanisms
or more flexible behaviour depending on the environment.

To achieve this goal, we determined the factors that affect the
timing of the beginning of the migration of the blackbirds population in
different areas. Then we are suggesting the basic mechanisms
regulating to the start of migration in central Russia.

Within the framework of the international program of Max
Planck Institute for Ornithology of studies dedicated to the migratory
behavior of the blackbird in different areas (Eurasian project on
Blackbird, Eurasian Blackbird Operation) we started in 2013 the
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observations in the Central Russia, at the Malinki biological station
IPEE named after Severtsov of Russian Academy of Sciences. The
conducted long-term research is aimed at determining the major factors
in the formation of migratory behavior.

Materials and methods.

The Malinki biogeocoenosis station is in the forest zone, a
subzone of the southern taiga dominated by coniferous and mixed
coniferous-deciduous forests. There is a small river Zhiletovka with
mainly alder floodplain with the dominance of nettle (Urtica dioica) in
the grass layer. Large areas of spruce forests in adjacent areas struck by
bark beetle and are in a state of decay. Mostly clear sanitary felling
carried out. Now these areas are in the New Moscow and some of the
surrounding villages under construction, but directly at the biological
station the anthropogenic load is relatively small.

There are common bird species such as the white wagtail
(Motacilla alba), hooded crow (Corvus cornix), pied flycatcher
(Ficedula hypoleuca), robin (Erithacus rubecula), fieldfare (Turdus
pilaris), great tit (Parus major), blackcap (Sylvia atricapilla), ratchet-
warbler (Phylloscopus sibilatrix), chaffinch (Fringilla coelebs), siskin
(Spinus spinus), characteristic for the Central Russia. Blackbird in these
areas is a rare species, although it is found everywhere in the Moscow
region. Here, at the research station and its immediate surroundings
birds of this species live constantly, and that was the reason for
choosing this place for research.

Catching birds for the purpose of labeling (as well as for the on-
going experiment on migration) is performed with mist nets with 18mm
mesh. The length of the used nets is of 9-12 meters with the height of
3m. From three to six nets are put in a line. Usually there are 3-5 lines
like this working simultaneously. They are installed mainly on the
edges, clearings with young fir trees and shrubs near the riverbed of
Zhiletovka. Checks are carried out every 1.5 - 2 hours, depending on
weather and time of day. Birds’ trapping was carried out immediately
on their spring arrival in the period from early April to late May.

The radio transmitter is designed to work within a year, and its
weight is 4,25g. All tagged birds are monitored by the recorder, which
records every minute the signal from the transmitter of birds present on
the site.
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The receiving recorder antenna is installed in one of the
outbuildings of the biological station, at an altitude of 12 meters. The
radius of action is about 1 km.

Also (given that the bird may go beyond the range of the recorder
antenna working distance), we possibly complement data recorder,
recording with hand tracker (a device for receiving the signal) from pre-
defined points around the biological station.

Results. All caught birds were ringed, weighed, and their
standard measurements (bobbin, wing, primaries) and blood samples
were taken and underwent genetic analysis.

For the purpose of labeling it was supposed to catch 20 birds
each year, and for the movement experiment 40 (20 pairs of birds) in a
season. In 2013 and 2014 birds had radio transmitters and banding, in
2015 the experiment to capture movement is also held. In 2014, radio
transmitters were tagged 20 birds, of which 1 dead, 4 left the area in the
summer, 2 left the station in the morning. Thus, we can assume that
reliable data on top autumn migration have 13 birds to study.
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Figure 1. The average temperature in central Russia (01.09.2014-
31.09.2014)

Data on the average daily temperature for the period of
September - October 2014 were taken from the archives of the weather
with the website "Reliable prognosis", rp5.ru (Figure 1).
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Figure 1 demonstrates a graph of temperature change in
September and October 2014. Red dots show the number of birds
leaving the area on the corresponding day. It is clearly seen that at the
beginning of the decrease in temperature (less than + 10 ° C) portion of
the first birds leave at the first tangible decrease (October 4-7), the
majority (7) of the observed birds are removed from the site.
Subsequent decreases (by October 23) show that the area is abandoned
by birds.

The birds disappeared from the area in the fall during the night
hours (from 19 p.m. to 4 a.m.) and we considered it as migration start.

Discussion. It is difficult to speak about the reliability of the
obtained results on the basis of just one field season. However, the
trend of the intensity of the autumn departure from falling average daily
temperatures can be traced quite clearly. In our opinion, it deserves
attention as a working hypothesis to be checked in the process of
further long-term studies.

We plan to get a definite answer to the question, what is the
trigger for the beginning of the migration: environmental factors or it is
genetically determined. During this field season birds were caught in
those parts of the area where this species is migratory and partial
migrant. From all three groups of birds it is being planned to produce
offspring with subsequent separation of the young obtained from each
group into three parts, and releasing them into the wild in areas where
this species is sedentary, partial migrant and migratory, respectively.
All birds will also be marked and we, therefore, will be able to observe
the behavior of migratory birds from different parts of their range in the
same environmental conditions in Malinki. In conclusion, it should be
noted that according to our data, the fall in temperature is an important
factor in the migratory behavior of the blackbird in our latitudes;
however, to draw final conclusions is premature. According to
preliminary data noted a strong correlation timing of departure the birds
down the average daily temperature.
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Introduction. The species of the Orchidaceae are the most
vulnerable plants of flora, because of their specific features and weak
stability to anthropogenic pressure. Multidisciplinary studies of their
biology are necessary for the conservation of these rare plants. The
Orchidaceae is the largest family of monocots. We know about 30000
species of wild orchids. About 17 000 species are threatened with
extinction. Every year scientists describe new species of orchids. The
species of the Orchidaceae are very diverse in structure and color of
flowers. They are spread almost all over the territory of the Russian
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Federation. Of the 136 species of orchids growing on the territory of
Russia, 44 are in the Red Book of Russia. Thirty species of orchids are
common in the Moscow region, 24 species are included in the Red
Book of the Moscow region, and 18 species are found in protected
areas [1, p.85].

Russian orchids are land perennial herbs adapted to seasonal
climate with cold winters. All of them have simple not branched shoots.
The size, location and shape of the leaves are quite diverse. The
phyllotaxis (the arrangement of leaves on the stem) is often regular,
sometimes contiguous. The leaves on the bottom of the vertical stem
and rhizomes of orchids have a special shape - rather small, sometimes
barely noticeable, having the form of colorless or brownish scales [2, p.
52].

The leaves of orchids are always simple (with a one-piece leaf
blade), with full margins, with parallel or arcuate veining. The form of
leaf blades is diverse. They may be linear, lanceolate, oval, elliptical,
and ovate. Leaves can be thin or slightly fleshy, with petioles or
without stalks; smooth of various shades of green or mottled [3, p.24].

The growth of the embryo is very peculiar. It forms a specific
structure — protocorm (colorless spherical body up to 2 mm in diameter,
covered with strips of single-celled). After a while there appear one and
then another 2-3 tiny scale-like leaves on the protocorm. Protocorm has
an underground lifestyle. During this time, it turns into a special organ,
which is called rhizome, and since it contains some fungus hyphae it is
often called mikorhizom. Several tiny scale-like leaves are formed on
the rhizome. It grows gradually and increases the number of its
segments, it accumulates nutrients and finally on the soil surface there
appears a small, plain, but quite real green leaf. The orchid escapes
from the underground world and than it can enjoy the benefits of the
process of photosynthesis [4, p.8; 5, p.48].

Throughout its life each plant undergoes a series of age-stages.
First it is sprouts, then the youthful (juvenile) state when vegetative
organs are still being formed and the plant does not look like an adult
yet. The transition age is characterized by a combination of juvenile
and generative features [6, p.30].

Materials and results.

The studies were conducted in two areas in 2015.
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The first study was conducted on the territory of the national
park «Smolenskoye Poozerye (Smolensk Lakeland)» (onward — SP),
and the second area was located in the Staritsa district of the Tver’
region (village Vassilyevskoe) (onward — VA). The SP is located in the
north-western part of the Smolensk region. It is the single largest
protected area in the region. The national park was established in 1992.
The total land area is 146 237 hectares [7, p.30]. The Staritsa district is
located on the eastern edge of the Valdai Hills, a marina on the Volga
[8, p.30].

The object of the investigation was one species of orchids:
Dactylorhiza baltica. Dactylorhiza baltica is the plant with thick stem.
The height of this plant is 40-50 cm. The leaves are wide and long. The
inflorescence is long and dense spike. Dactylorhiza baltica is rare
species, which found in northern regions, listed in the Red Book [9,
p.57]. We used the following parameters as criteria for describing the
state of some coenopopulations: the population density, the living state
of adult plants, and the age structure.

Geobotanical descriptions were carried out on test plots of 10*10
m according to the standard procedure.

To determine the density and the ratio of age groups within
coenopopulations sample plots (1*1 m) were laid by the method of
A.A. Uranov. In accordance with conventional methods, taking into
account the specific features of the ontogenesis of orchids, the
following age groups were identified: juvenile (j), immature (im),
vegetative (v), and generative (g). The juvenile individuals have one
leaf and only one central vein. The immature individuals have two
leaves with 3 veins. The leaves of vegetative individuals are bigger.
The generative individuals have stem and a lot of leaves [10, p.23].

The age spectrum (Fig. 1) was left-sided in SP and the age
spectrum of VA was right-sided.

To study the biometric features of orchids in each
coenopopulation from 8 to 25 plant specimens in the generative phase
were measured. The following parameters were measured: the plant
height, the inflorescence length, the number of leaves, the length and
width of a leaf of the average formation. The width was measured at the
widest part of the leaf, the length — from the leaf base to the tip; the
number of veins was measured on an average formation leaf, as well as
the number of flowers per stem.
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Fig.2. The vital state coenopopulation of Dactylorhiza baltica in
different habitats.

Biometric data was determined to assess the vitality of plants.
The vital state was detected (by the method of I.M. Ermakova [11]) and
points from 1 to 3 were assigned (the bigger the plant, the higher the
score). The level of plant vitality is high in v. Vassilyevskoe (Fig. 2),
which indicates a good state of the coenopopulation.

Coenopopulation Nel in SP is characterized by a relatively large
number of specimens (56 specimens in 2015), and the relative
population density that equals 2.8. The average level of vitality
predominates. The age spectrum is left-sided, with a predominance of
vegetative specimens. The coenopopulation is in a satisfactory
condition.
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Coenopopulation Ne2 in the same park has 41 specimens, and the
relative population density is 2.05. The vital status is low. The age
spectrum is left-sided with a predominance of vegetative specimens.
The coenopopulation is in a satisfactory condition.

Coenopopulation Nel in VA (the edge of the forest) is
characterized by 46 specimens, and the relative population density
equals 1.25. The vital status is average. The age spectrum is right-sided
with the predominance of generative specimens. The coenopopulation
is in a satisfactory condition.

Coenopopulation Ne2 in VA (the meadow) numbers 19
specimens and the relative population density is 0.6. The vital status is
average. The age spectrum is right-sided with a predominance of
vegetative specimens. The coenopopulation is in a satisfactory
condition. Thus, a low number of specimens does not necessarily
indicate a decline in the vitality of a coenopopulation.

All the studied coenopopulations are of full-assemblage. The
coenopopulations VA-1 and VA-2 have the right-sided age spectrum.
The coenopopulations SP-1 and SP-2 have the left-sided age spectrum.
The right-sided age spectrum is typical for violate territory; the left-
sided age spectrum is typical for untouched territory.

The national park is dominated by juveniles; it indicates a good
condition coenopopulation. Left-spectrum is typical for populations
with intense reproduction. The specimens growing in Vassilyevskoe
have a right-sided spectrum, with a predominance of adults and a
relatively high vitality. Analysis of the vitality of the individuals and
coenopopulations of Dactylorhiza baltica has shown that in all the
studied coenopopulations there are individuals with different levels of
vitality. The vital state is higher in populations with right-sided age
spectrum in studied habitats.
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Abstract: The purpose of this paper is to examine recreational
resources of the Kola Peninsula and the development of
environmental routes in the Khibiny.
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ecological zoning, environmental routes.

There is a growing interest in the promotion of recreation in the
northern areas, so this area needs to be developed, but only on the
condition that it will be safe for the vulnerable northern nature. Eco-
tourism development can be considered as one of the variants of
development of the Khibiny Mountains region, rather than the mining
industry. This is facilitated by the proximity of cities, availability of
transport routes and the unigueness of the local nature.

The Kola Peninsula is located in the north-west of Russia and
administratively belongs to Murmansk region. The climate is typical for
the area. Flora and fauna are very diverse. The peninsula is rich in
minerals [1, p.54]. The indigenous population of the Peninsula is the
Saami, who gave the names to local geographic objects. Ecology of the
region is subject to strong anthropogenic impact due to the activity of
the mining plants, which pollute the atmosphere and destroy mountains
of ore mining in the open way [2, p.157].

One of the objectives of this paper is the development of eco-
tourism in the Khibiny. To do this we had to create a landscape map.
The satellite image of the Khibiny massif was taken in July 2013, and
with the aid of the computer program ArcGis 9.3 we added hypsometric
maps of relief and vegetation to it, thus, 11 natural complexes were
identified. Thanks to the landscape map ecological zoning of the
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territory was made. These areas were chosen in accordance with the
relief and the nature of the vegetation growing on the selected sites.
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Figure 1. Zones of ecological tourism. Environmental routes

We have identified 5 zones of ecological tourism: water, educational,

industrial, mining and ski ones [3, p.136].

* Boating includes rafting on rafts and kayaks, as well as the journey

along the shores of lakes.

e Educational tourism. This is combined tourism, which includes

walking tours, cycling, mineralogical, ethnographic ones and others.

* Industrial tourism. These are trip excursions to existing or abandoned

production sites in order to identify the environmental impacts of the

grounds.

* Mountain hiking. This includes passes, many kilometers hiking and

climbing to the top of the mountains as well.

* Ski tourism. The area around the existing ski resort Kirovsk [4, p.44].
After the territory of the Khibiny had been divided into zones

based on local landscapes, environmental routes based on driveways

messages were developed, the nature of the relief, the availability of
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water in the parking places, as well as the attractiveness of the
landscape were found out. So we created seven routes: two water
routes, three mountain routes, cycling and mineralogical ones [5, p.92].
Mountain routes were completed with parking areas, since such routes
were distinguished by their length, complexity and autonomy.
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Abstract: Upon the effects of the increasing threat to the environment
and global warning and climate change, Federal government has
established and enacted laws and policies to govern and monitor the
activities of these oil companies
This paper outlines the various government agencies, laws governing
environmental monitoring/protection in Nigeria and the challenges they
face in performance of their duty.
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Introduction. As the impacts of environmental problems are
becoming severe to the citizens of Nigeria and the entire environs, the
Nigerian government has enacted so many laws to this effect in order to
ensure healthy environment for its citizens. Some of these laws are
regulate oil activities, while others are directed to protect the different
spheres of the environment such as land, water, air and atmosphere.
Also there are many environmentally friendly activities the government
of Nigeria is embarking on, both at international and national levels,
which are aimed at improving the environmental and mitigating social
and cultural atrocities caused by oil exploitation.

The Niger Delta consists of diverse ecosystems of mangrove
swamps, fresh water swamps, rain forest and is the largest wetland in
Africa and among the ten most important wetland and marine
ecosystems in the world, but due to oil pollution the area is now
characterized by contaminated streams and rivers, forest destruction
and biodiversity loss in general the area is an ecological wasteland.

Such friendly activities to ensure safer environment are:

o ratifying of some international environmental treaties;

e indulging in gas utilization projects;

o forests management activities;

e monitoring of the activities of oil companies.

As Nigeria depends so much on oil production for economic
growth and national development, many exploration and exploitation
activities are going on in the areas that contain huge reserves of crude
oil and gas deposits in Nigeria. Niger Delta in Nigeria is the main area
where oil activities are going on in Nigeria, and the inhabitants of this
area have been receiving the negative impact of these activities. The
main issues of oil production in the Niger Delta are the problem of oil
spillage; different kinds of pollutions by oil waste; the issues of gas
flaring and health effects.

Because of these environmental and social impacts of these oil
activities, the inhabitants and Non-governmental Organizations (NGOSs)
have been complaining and protesting tirelessly against the companies
which are carrying out these activities. As a result, Nigerian
government enacted and established many environmental and civil
laws, agencies to monitor the actions of the oil companies, and to
improve the environmental state and condition. Nigerian government
especially enacted gas flaring prohibition laws, The NESREA act 2003,
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NOSDRA, DPR(Department of petroleum resources), NDDC(Niger
Delta Development Commission), NCDMB (Nigerian content
development and monitoring board), to stop/monitor the flaring of non-
associated gases and associated gases and other environmental hazards
which cause climate change, social and environmental atrocities against
the citizens of Niger Delta.

Materials and Method. This involved collecting data including
government laws governing environmental monitoring / protection of
the Niger Delta region and government agencies responsible for
environmental monitoring in Nigeria. This involved obtaining data
from past and present studies, government and non-government bodies
and existing literature.

The study relied on secondary data, data was obtained from
Niger Delta Development Commission (NDDC), The Nigerian
National Petroleum Cooperation, World Bank Reports, Published and
Unpublished materials, Books, Newspapers, Conference and Seminar
Papers, Journals and the internet. Below are listed Nigeria government
agencies that are responsible for environmental protection and
monitoring:

e Federal Environmental protection Agency (Now FMENV U&H)
Act N0.1988;

o Department of Petroleum Resources (DPR);

o GUILDELINES and standards for environmental Pollution control
in Nigeria;

o S.I 15-NATIONAL Environmental Protection Management of
solid and Hazardous waste Regulation (1991) (FMENV);

e FEPA (NOW FMENYV) National Agenda 21 (1991);

e FEPA (NOW FMENV) National Policy in the Environment
(1999);

o Forestry Law CAP 51, 1994;

e Land use Act of 1978;

e Bayelsa State Environment And Development planning edict of
1999;

¢ National inland waterways authority act No.13 of 1997,

¢ Qil pollution Act (OPA) of 1990.

o National oil spill Detection and response Agency (NOSDRA)
(2006).
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PETROLEUM Related Laws and Regulations includes:

o Endangered species Decree Cap 108 LFN 1990;

o Harmful waste Cap 165 LFN 1990;

e PETROLEUM (DRILLING AND PRODUCTION) regulations,
1969;

e FEDERAL ENVURONMENTAL protection Agency Cap 131
LFN 1990;

e Mineral oil(safety ) Regulations, 1963;

¢ International convention on the Establishment of an international
fund for compensation for oil pollution damage, 1971;

o Convention on the prevention of Marine Pollution Damage , 1972;

e African convention on the conservation of nature and Natural
resources, 1968;

¢ International convention on the establishment of an international
fund for the compensation for oil pollution Damage, 1971;

e The environmental impact assessment (EIA) degree No.86 of
(1992);

e The environmental impact assessment (EIA) (1992);

e CLEAN NIGERIA ASSOCIATES (C.N.A) (1981);

o OQil trajectory and Fate Models for oil spill disaster Monitoring
(1998).

Irrespective of the enacted laws / agencies to prohibit gas flaring
and other environmental related offences in Nigeria, oil companies are
gripping hold on some reasons, such as weak laws or absence of
regulatory framework which does not specify standard technical details
on the level of hazardous substances to be emitted hence it’s difficult to
monitor, limited access to markets, international and local), and
insufficient finances and infrastructures. Most importantly, these laws
are outdated.

Highlighted below are lapses difficulties in environmental
monitoring in Nigeria:

e There is no specific standard/ technical details on the level of
hazardous substances to be emitted hence its difficult to monitor;

o Weak/absence of regulatory framework;

e Limited access to site;

e Insufficient finances and infrastructure;

e Lack of adequate information;
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e Lack of experts and facilities;

¢ Poor implementation of government policies.

Results and recommendations

Laws governing environmental and safety monitoring should be
reformed as it is obvious that laws above are back in 1999, and 2007
which are the latest, so they are outdated in comparison to the
environmental challenges and state-of-the art safety measures that the
country needs.

More personnel should be involved in training and funds should
be made available for monitoring and research.

In conclusion, | would suggest that the environmental insurance
policy should be introduced in Nigeria, which requires all oil
companies to deposit certain amount of money before operation
promising to adhere to the environmental rules and regulations. In case
of the failure to adhere to these rules they would lose those funds.
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Abstract: The draining of the Aral Sea is one of the main problems of
the global environment. The consequences of this disaster are
significant: reduction of water quality, deterioration in people’s health,
climate changes, soil salinization. Once the Aral took the fourth place
in size among the lakes in the world. Now it turns into a small pond.
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Human activity is the major reason of the Aral Sea draining. Mindless
withholding water from the Syrdarya and Amurdarya led to a large
decrease in water level of the Aral Sea.

Key words: draught, salinity, sulfates and carbonates, causeway, the
Small and the Large Aral, irrigation systems.

The Aral Sea (Lake) is located on the border of Kazakhstan and
Uzbekistan. It occupies a large area in the territory of the Turan
lowland. Its height is 48.5 meters above the sea level. The left and right
banks of the Aral Sea are different from each other. The eastern coast is
a sandy lowland and the western coast is the rocky cliffs. The Aral Sea
is considered "Sea Island", as it has many islands. There are several big
islands such as the Renaissance, Barsa — Kelmes and Braids - Aral. [1]

The Aral Sea is an endorheic salt lake. Here the water is clear
and it has a bright blue color. It was called the Blue Sea in Ancient
Russia. However, it is a little muddy in the mouth. The salinity of the
lake is 3 times lower than in the ocean. The majority of salts in the lake
are presented by sulfates and carbonates. There are two rivers, which
flow into the Aral Sea: the Amurdarya and the Syrdarya. Until 1960 the
Aral Sea was the fourth largest lake in the world. Its area was 66,000
km?, with the average salinity of 10-11 %o, and the depth was 69 m.

It is known that in times BC the Aral Sea became shallow for 5
times. This was due to the fact that the rivers flowing into the lake,
changed direction. In the middle of the Cenozoic era, the Aral Sea was
connected with the Caspian Sea. The level of the Aral remained
practically the same in the 19th century and the half of the 20th century.

Since the beginning of 1950 the level of the Aral Sea has
consistently decreased by 20-40 centimeters per year. In 1969 its level
dropped by 2 meters. In 1989 the Aral Sea was divided into the Small
and the Large Aral as a result of the draining. [2] In 1994 the sandy
causeway was built for raising the level of the Small Aral.
Unfortunately, it was broken down because of a strong wind. In 2001
the Large (southern) Aral was divided into a deep-water western part
and a shallow eastern part. The eastern part dried in 20009.

There are several reasons that affect the draining of the Aral Sea.
The main reason is the withdrawal of large amounts of water for
irrigation. The cotton is grown in Uzbekistan. It is a moisture-loving
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culture, which requires a large amount of water. Moreover, the
irrigation systems were built in the pools of the Syrdarya and
Amurdarya. Water is also taken for industrial enterprises. The Aral
loses much more water because of evaporation than it gets from the
rain, snow and underground waters. As a result of this process the
volume of the lake is decreasing and the salinity is increasing.

The drying of the Aral Sea has many consequences. As a result
of the increasing salinity of the water, the number of fish species has
dropped dramatically. Fishing is preserved only in the Small Aral. The
shipping has stopped because of the strong shallowing.

The functioning of terrestrial systems is due to the terms of the
relationship of groundwater and environmental components. [3] The
process of desertification has started as a result of reducing the
groundwater level. Green vegetation is replaced by halophytes and
xerophytes. Only half of the local species of mammals have survived.

Dried territories have become the storage of dust, salts, pesticides
and agricultural chemicals. These particles are spread by the wind and
some of them get into the atmosphere.

The draining of the Aral Sea influences the climate of
surrounding areas. There was a continental climate with mild winters
and warm summers before. Nowadays it has become sharply
continental. Summer becomes drier and shorter winters are longer and
colder. Draughts happen more often.

People living in these parts suffer most of all. There is the
highest child mortality rate in Central Asia. People drink water, which
is poisoned with pesticides. They are breathing the dust with hazardous
substances. Northern and north-eastern winds are moving sodium
bicarbonate, sodium chloride and sodium sulfate to the most densely
populated and economically developed area to the south from the delta
of theAmurdarya.

In conclusion, it will be impossible to restore the initial water
level in the Aral Sea. It is necessary to increase the annual inflow of the
Syrdarya and Amurdarya rivers in 4 times. However, Turkmenistan and
Uzbekistan are going to continue to grow cotton as it is the exported
culture. Due to the growing population of these countries they withdraw
more water for agriculture to feed people. If the operation of irrigation
systems is not stopped, the Aral Sea will turn into a small pond, which
will increase the salinity of water. There are some solutions to this
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problem, for example, to upgrade the system of irrigation channels but
it requires a huge amount of money.
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Waste is an essential consequence of the life of the city. One of
the major problems in solid waste management is the selection of the
appropriate site for waste disposal. Landfill site selection (LSS) in
urban or rural areas is a critical issue for the planning process because
of its enormous impact on the economy, ecology and the environmental
health of the region. One of the most serious and growing potential
problems of Solid Waste Management (SWM) is the shortage of land
for disposal. Dumping of waste is the most widely practiced method of
recycling of solid waste, but, unfortunately, it generates a lot of
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environmental and sanitation problems. Despite this dumping of solid
waste for a long time will remain the most common method of disposal
and recycling. Tver region — the subject of the Russian Federation, is a
part of the Central Federal District. Its area is 84,201 sq km. Tver
Region is located in the northwestern part of Russia. Tver region
includes 7 urban districts and 36 municipal districts [1].

During 2014 about 1.064 million tons of waste were formed in
the territory of Tver region. In 2012, on the territory of Tver region 110
illegal dumps of the total area of 168,000 sq.m. were registered.
According to the information provided by Rosprirodnadzor in Tver
region, most landfills are technically outdated in this region, about 50%
of landfills have been used over 30 years. Based on these data, we can
conclude that there is a need for the landfill site selection [2].

Sanitary norms require an extensive evaluation process in order
to identify the optimum available disposal location. This location must
comply with the requirements of the existing governmental regulations
and at the same time must minimize economic, environmental, health,
and social costs. Many factors could be considered while assessing a
site as a possible location for solid waste landfilling. The methodology
used in this study consists of the following steps [3].

* reviewing the data for the determination of the general approaches
to LSS;

« determination of the criteria used in LSS studies;

« preparation of the digital GIS database that includes all spatial
information, which is related to the selected criteria;

« implementation of the AHP method to calculate the main criteria;

« analysis of inconsistency ratios;

« calculation of the landfill suitability index using the Simple
Additive Method (SAW) and preparation of the suitability map.

In order to start the identification process of potential sites, a list
of the most relevant criteria was selected through the literature review
from different studies based on GIS and AHP. In general, these criteria
reflect the basic economic, natural and physical policies defining
suitability of a site for the development of waste management
infrastructure facilities.

LSS requires consideration of a comprehensive set of factors and
balancing of multiple objectives in determining the suitability of a
particular area. It involves a complex array of critical factors that are
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derived from economic policies and environmental disciplines.
Accordingly, for LSS, MCE techniques are required. MCE techniques
were developed to evaluate alternatives based on the decision maker’s
subjective values and priorities [3].

AHP was developed by Satty to help the decision makers to
arrive at the best decision in the case of multiple conflicting objectives
(criteria). It is a flexible decision making tool for multi-criteria
problems used in this study to determine relative importance of LSS
criteria. AHP helps decision makers to organize and evaluate the
relative importance of selected objectives and the relative importance of
alternative solutions. In general, AHP method is a common decision
making technique, which can be used to analyze and support decisions
with multiple objectives. In order to do that, a complex problem is
divided into a number of simpler problems within the hierarchy [4].
The hierarchical structure of the decision making problem was
established by using AHP for the case study. The hierarchical structure
of the decision making problem consists of three levels. The first level
represents the main goal of the decision hierarchy which is LSS, the
second level represents the two main criteria, which emphasize
financial restriction and environmental protection respectively, and the
third level includes twelve criteria for different aspects of the main
criteria [4].

In our study we use such criteria as: resident population (0-500),
(500-1000), (1000-1500); inconsistent population (0-500), (500-1000),
(1000-1500); the distance from water sources and water surfaces;
current land (agricultural land, forest, commercial, special meaning);
the impact on the aesthetics of the surrounding area; the climate
(rainfall, wind speed); the composition of the soil; transport (distance
transport routes, access to transport links); infrastructure (facilities for
waste treatment, the distance to the source of energy); the relief of the
terrain (the slope angle (0 °-10 °), the slope angle (10 © -20 ), the slope
angle of 20 °); the distance to populated areas (up to 20 km, 20-80 km
and more than 80 km) [5].

Based on the data on the formation of solid waste, it is proposed
to focus the analysis on the central part of Tver region, the territory
which includes 4 major cities and the regions where there is the greatest
need for waste disposal sites. This area occupies about 14% of Tver
region. It is a home to 51% of the population. About 86.7% of the total
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amount of municipal solid waste is generated in this area. We identify
areas with the greatest concentration of solid waste and the most
pressing needs in the infrastructure for waste disposal. The further task
is to determine the most appropriate location for landfills. The total area
of waste disposal sites should be at least 80-100 hectares. Standard
landfills occupy 30 hectares, so we need to select at least three landfill
sites.
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Currently, during the systematic radiation monitoring of the
surface layer of the atmosphere the compulsory subject to control is the
content of radionuclides in aerosols. Until recently, this parameter was
not regulated in the Russian Federation, while there was a valid norm of
40 micrograms / m3 in the EU. However, recent studies, including
those conducted by the World Health Organization (WHO) showed that
fine suspended particles of dust in the size range of 2.5 microns
(PM2.5) and 10 microns (PM10) in atmospheric aerosols have an
impact on sickness rate. These particles influence the human body
negatively, causing damage to the lung tissue and the occurrence of
respiratory diseases, when they are inhaled in the upper respiratory
tract. In this regard, in Russia, the transition was made to normalize the
content of dust particles PM2.5 and PM10 in the air. Resolution of the
Chief State Sanitary Doctor of the Russian Federation on 2010
approved the hygiene standard, which contains the required values for
these particles. The organization and realization of monitoring of fine
particles are necessary to assess the impact of air pollution on health.
The results should be used for planning drastic measures to improve air
quality [1, p. 5].

The aim of the work is to conduct environmental assessment of
aerosols of the atmospheric surface layer in the city of Moscow.

A lot of relevant methods and procedures were used to achieve
the tasks in the research process, namely the procedures to obtain and
prepare samples as well as to perform measurements.

The samples obtained during the pre-diploma practice were
investigated in this research. A total of 16 samples were selected for
monitoring the radionuclide content in aerosols and calculation of
volumetric concentration and 20 samples — to monitor the dispersed
composition of aerosols and determine the mass distribution of each
fraction of suspended particles.

Sampling was carried out at a stationary radiation monitoring
post, which was located in the area of the division of the Federal State
Unitary Enterprise "Radon™ in the area of VVolokolamsk highway, under
the guidance of the staff of the enterprise. The period of sampling was
from September 5, 2014 to December 18, 2014. Sampling of aerosols
was carried out by using specialized devices. To determine the specific
volumetric activity of radionuclides a filter device of the type
"Typhoon-3A" with Petryanov filters was used. To determine the
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particulate composition of aerosols a six-cascade impactor was used

[4].

As a result of statistical processing of the measurement data we
got the final table with the monthly averages of volumetric
concentrations of radionuclides for four months: September, October,
November and December.

The comparison of the average values of the observed volumetric
activities and allowable volumetric activities (DOA) of radionuclides
(the standard ratio of NRB-2009) was carried out in this research [6].

Special attention was paid to iodine-131 as it is an element of the
nuclear fuel cycle and in case of normal operation of enterprises,
working with sources of ionizing radiation it should not be released into
the environment. If iodine-131 is present in aerosol samples of the
surface layer of the atmosphere, we have to wonder about its sources

[2].

The table with the results of statistical processing, which contains
the data on the distribution of fractions for suspended particles in the
mass fraction is presented in the work. The results of the study of the
samples of particles PM2,5 and PM10 were compared with the
maximum permissible concentration according to hygienic standards

[31.

Comprehensive environmental assessment of the surface layer of
the atmosphere aerosols at a stationary post of radiation monitoring in
the city of Moscow was carried out.
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Résumé: Le développement dynamique des cultures d'exportation a
contribué activement a la déforestation en Cote d'Ivoire. Mais 178
especes animales et végétales sont aujourd'hui menacées en raison de la
déforestation, du braconnage et de la destruction de I'habitat.
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Abstract: The dynamic development of export crops has actively contributed
to the deforestation in Ivory Coast. But 178 animal and plant species are now
endangered because of deforestation, poaching and habitat destruction.

Key words: lvory Coast, economic development, agriculture, deforestation,
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La Cote d'Ivoire est un petit pays du bassin du Golfe de Guinée,
dont I’épine dorsale économique est l'agriculture [1; 2]. Le secteur
agricole représente prés de 30% du PIB, 70% des recettes d'exportation
et la principale source de revenus pour la majorité (66%) de la
population [3; 4]. Le mod¢le de développement économique en Cote
d'Ivoire est basé sur la production de cultures d'exportation. Le pays est
le premier producteur de cacao au monde, le deuxiéme plus grand sur le
continent africain pour l'exportation de caoutchouc et le troisiéme pour
la production d'huile de palme. La richesse des ressources forestiéres en
Céte d'Ivoire a été 1'une des principales composantes du développement
économique du pays au cours des deux premiéres décennies de
l'indépendance, et l'industrie du bois, a été, avec le café et le cacao, la
troisiéme source de revenus et d'emplois.

Le sujet de notre recherche est le développement durable du pays
sur le plan écologique et économique. L'analyse statistique de la
typologie des exploitations agricoles montre que l'agriculture en Cote
d'lvoire reste extensive et 1’observation au cours des 20 derniéres
années de la croissance de la production dans ce secteur a été obtenue
par l'augmentation de la superficie cultivée, plutét que due a
l'intensification de la production agricole. Ainsi, en 1965, les terres
agricoles occupaient 1,9 million d'hectares, soit 6% de I'ensemble du
territoire du pays, en 1975 - 11%, et, en 1990, elles ont atteint 7,5
millions d'hectares, soit 23% du pays [4]. La deuxi¢me caractéristique
qui affecte la durabilité écologique et économique du pays est la
croissance rapide de la population et sa répartition inégale entre les
régions du pays. La valeur moyenne du taux de natalité dans le pays a
atteint 3,8%. Environ 50% du territoire est la zone de forét au sud, ou
I'on cultive la majeure partie des cultures d'exportation (café, cacao,
caoutchouc, huile de palme).

Les sols et le potentiel agro-climatique de cette région contribue
a la prospérité de l'agriculture, de sorte que cette région est un centre
d'attraction pour les migrants internes et externes et abrite 78% de la
population [3]. Le centre, la zone soudano-guinéenne est d'environ 19%
du territoire et se caractérise par des conditions transitoires a la savane
et se spécialise dans la production de cultures vivriéres de subsistance
(patates douces, mais, igname, etc.).

En raison de la forte migration des populations autochtones de
cette zone vers le sud, il existe de grandes parcelles de terres en jachére.
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Le Nord de la Cote d'Ivoire (environ 31% du territoire), est recouverte
d'une savane séche (zone soudanaise) avec les céréales (mil, sorgho)
pour cultures et le coton comme la principale culture de rente. Cette
zone a une faible densité de population et un fort taux de migration de
sa population vers le sud. La prédominance des petites exploitations
agricoles et I’augmentation de la population rurale dans la zone sud ont
forcé l'expansion des terres cultivées au détriment de la forét.

Par conséquent, a ce jour, le taux annuel de déforestation reste
¢élevé. On estime qu’au début du 20¢éme siecle, la forét couvrait plus de
16 millions d'hectares. En 1965, elle était déja a 9 millions ha.

Les prix élevés du café et du cacao qui ont été observés depuis le
milieu des années 1970 jusqu’a la fin des années 1980, ont conduit a
une augmentation de la superficie de café et de cacao, et ont causé la
perte de la superficie forestiére de plus de 3 millions ha [3].

Depuis le début des années 1980, la déforestation est de plus de
5% et, en 1991 la superficie des foréts a diminu¢ a 3 millions ha. La
tendance de la déforestation persiste au cours des derniéres années.

Aujourd'hui, la zone de la forét dans le pays est d'environ 2,5
millions d'ha. La principale raison de cette déforestation est la forme
extensive de l'agriculture qui est basée sur les techniques de brilis.
Cette technique provoque aussi les incendies de foréts naturelles.

Une autre cause traditionnelle de la déforestation dans les pays
tropicaux est la production de combustibles pour répondre aux besoins
énergétiques des populations locales. Les besoins en bois de chauffe
augmentent avec la croissance de la population, et sont la cause du taux
¢élevé de la déforestation dans les régions a forte densité de population,
ainsi qu’a proximité des centres urbains.

La Cote d'Ivoire a le plus haut niveau de biodiversité en Afrique
de I'Ouest, avec plus de 1.200 espéces animales et 4.700 espéces de
plantes. Mais 178 espéces végétales et animales sont maintenant
considérées comme menacées d'extinction a cause de la déforestation,
du braconnage et de la destruction de leur habitat [1, p.162].

Le taux ¢élevé de dégradation des foréts représentent un probléme
écologique important dans le pays. Consciente de l'importance de la
conservation des ressources forestiéres, le pays a pris toute une série
d'actes législatifs et des programmes spéciaux de reboisement. La
régulation de la forét en Cote d'Ivoire est basée sur deux importantes
lois: la loi Ne 65-255 du 4 aofit 1965, relative a la protection de la faune
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et de la mise en ceuvre de la chasse; la loi Ne 65-425 du 20 décembre
1965 concernant le Code forestier, qui définit le cadre juridique de
I’industrie forestiére, de la protection et du reboisement de la forét. Le
Code forestier régit la délivrance des concessions forestiéres. En 1995,
il a été mis en place une stratégie nationale pour la gestion des parcs et
réserves naturelles. Ce programme vise a préserver la biodiversité du
pays a travers la préservation des parcs nationaux et réserves.

En 1996, la Cote d'Ivoire a ratifié la Convention sur la diversité
biologique. En 1999, il a eté réalisé¢ des études détaillées des foréts avec
la publication d'une monographie sur la diversité biologique nationale.
Ces études ont révélé d'importantes lacunes et les problemes qui
existent dans la conservation des ressources forestieres.

A T'heure actuelle, la priorité de la politique du gouvernement est
de freiner la déforestation et relancer le reboisement dans le pays. Pour
les entreprises de l'industrie forestiére opérant dans la production de
bois, le reboisement est obligatoire. Ainsi, dans la période 1997-2000, il
a été restauré plus de 40 000 hectares de forét. Le reboisement annuel
moyen atteint 8.000 hectares [4]. Mais ces lois sont violées par la
population locale au cours de l'expansion des terres agricoles, et les
migrants qui viennent dans la zone sud du pays. lls envahissent les
foréts, y compris le territoire des parcs nationaux, ce qui conduit a leur
dégradation. Une fagon d'atteindre la régénération est d'intégrer les
populations locales dans la gestion des projets forestiers.

Ces stratégies de la participation de la population visent a
intéresser matériellement les gens, en instaurant en particulier la
propriété collective des foréts par les communautés rurales. Mais la part
des programmes de reboisement collectif reste trés faible, moins de 1%
[2] parce, que la population regoit plus de revenus avec les cultures
d'exportation, car elles veulent des investissement a rentabilité
immédiate, ce qui est inévitable dans la grande pauvreté¢ dans laquelle
elles vivent.

L’état essaye de résoudre les problémes liés aux ressources
foresticres avec la Société de Développement des Foréts (SODEFOR)
et la Direction de la Protection de la Nature (DPN) qui proposent les
mesures suivantes pour résoudre les contradictions existantes:

1) améliorer la capacité de gestion des parcs et réserves de Cote
d'Ivoire; 2) développer une stratégie pour une meilleure gestion des
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parcs et réserve avec la plus grande participation des communautés
locales et du secteur privé.

Mais la situation reste tendue, parce que toutes les stratégies pour
résoudre le probléme de la conservation ne donnent pas les résultats
escomptés parce que les moyens de 1'état sont limités, et la population
est trés pauvre. La situation dans les années avenir sera insoutenable si
I'état ne résout pas définitivement la question de 1'état des foréts. Les
superficies de foréts naturelles vont décroitre a tel point que les efforts
d’aménagement seront vains. Ce qui sera catastrophique pour la
biodiversité du pays, qui est déja trés menacée.
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Abstract: This work is devoted to the state supervision and control of
environmental safety in the Republic of Kalmykia, which is now an
integral part of the overall safety system. The study methods and the

results of the work effectiveness of the Ministry of Natural Resources
and Environmental Protection for 2011-2013 are presented here. The
results obtained can be used in the future for a more complete study.

Some recommendations for improving the supervision and control of

environmental safety in the Republic of Kalmykia have been
developed.

Key words: environmental monitoring, environmental safety, control
and supervision, the Republic of Kalmykia, the Ministry of Natural
Resources and Environmental Protection

The purpose of the work is to study the current state of
supervision and control of the environment in the Republic of
Kalmykia. Currently supervision and control of environmental safety is
part of the overall safety system. Therefore, it should be considered at
the global, regional and local levels. The Global Environmental
Monitoring System (GEMS), established jointly by the international
community in 1974, spans the globe. This system is implemented at
several levels:

* IMPACT - the study of severe impacts on a local scale;

* Regional — manifestation of the problem of migration and
transformation of pollutants, combined effects of various factors;

» Background — based on biosphere reserves, where any
economic activity is excluded.

To achieve the goal we have resolved the following main tasks:
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* Analysis of the legal basis for the organization and
implementation of the state environmental control, established by the
Constitution of the Russian Federation, the laws of the President and
Government of Russia, the regional governments of the Russian
Federation, environmental legislation, as well as a number of special
regulations;

* Study of the economic and geographical position of the
Republic of Kalmykia;

* Analysis of the methods of work of the Ministry of Natural
Resources and Environment of the Republic of Kalmykia.

The results of surveillance and control of environmental safety
are extensively discussed in the media, which indicates the importance
attached to environmental issues by the Government of the Republic of
Kalmykia. Protection, supervision and control of the environment are
vested in the Ministry of Natural Resources, which is the executive
power body of the Republic of Kalmykia that performs the function of
legal regulation in the republic. The Ministry of Natural Resources
operates on the basis of administrative regulations approved by the
Government. In accordance with the economic and geographical
features of the Republic of Kalmykia, the following types of state
supervision exist:

1. The federal government control

2. The regional government supervision.

Analysis of the Ministry of Natural Resources work showed that
to improve the efficiency of state environmental supervision it was
necessary to increase funding; to provide the material and technical
base for inspectors; to train the staff; to establish a certified laboratory
for monitoring the main parameters of the environment. As a result of
verification of compliance with environmental legislation, violations
against legal entities and individual entrepreneurs have been revealed.

The results obtained in the performance of the work may be used
in the future for a more complete study and working out
recommendations to address the problems of supervision and control of
environmental safety in the Republic of Kalmykia.
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Resumen: El presente articulo describe principales caracteristicas del
Chaco Seco. Como la ecoregion unica el Chaco Seco juega un rol
importante en conservacion de la biodiversidad y sustentabilidad del
ecosistema. Por otro lado esta llanura contiene muchos recursos
naturales y es muy favorable para la agricultura. En el articulo esta
examinado el uso de Sistemas de informacidn geografica en resolucion
de problemas ambientales del Chaco Seco.
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Abstract: This article describes the main characteristics of Chaco Seco. This
unique ecoregion is extremenly important for the conservation of biodiversity
and stability of the ecosystem. On the other hand, this field is full of natural
resources, what makes it beneficial for agriculture. There is examined the use
of Geographical information systems in the environmental problems solving in
Chaco Seco.

Key words: Chaco Seco, the clearing of forests, GIS, ecoregion, environment

El Chaco Seco es una ecorregion, situada en América Latina en
tres paises: Argentina, Bolivia y Paraguay. La mayor parte de la region
esta localizada en Argentina. Dentro del Chaco Seco se pueden
distinguir tres subregiones: El Chaco Semiarido, El Chaco Serrano y El
Chaco Arido (Fig.1). El Chaco Semiarido es la méas extensa y ocupa el
oeste de Chaco y Formosa. Es en esta subregion donde el bosque
chaquefio encuentra su mayor expresion por la continuidad y la
extension. [1, p.76]

El Chaco Serrano forma la mayor parte del limite oeste de la region.
Esta formado por elementos de las Sierras Pampeanas y las areas mas
bajas. Las sierras forman una barrera orografica para los vientos
htimedos, lo que provoca mayores precipitaciones en las zonas
orientales y climas mas secos hacia el oeste. [1, p.76] El Chaco Arido
ocupa el sudoeste de la region. Esta practicamente rodeado por sierras,
lo que le confiere caracteristicas particulares. Falta de agua y fuerte
proceso de evaporacion hacen condiciones para salinas. Por ejemplo,
las Salinas Grandes son las mayores de Argentina. [1, p.77]

Un problema que ha aparecido en la region en los ultimos afios es el
avance de la agricultura. Se da sobre la base del desmonte de grandes
extensiones de bosques. Al hacerse sin una regulacion o un plan
ambiental de manejo, implica la pérdida y la fragmentacion de
ambientes y habitat. [1, p.80] Para hacer monitorio de desmontes y
cambios del uso de la tierra, el Laboratorio de Analisis Regional y
Teledeteccion (LART) de la Facultad de Agronomia de la Universidad
de Buenos Aires (FAUBA) conjunto con el Instituto Nacional de
Tecnologia Agropecuaria (INTA) y la Red Agroforestal Chaco
Argentina (Redaf) usaban sistemas de informacion geografica (SIG).
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SIG es es una programa especifico que permite crear consultas
interactivas, integrar, analizar y representar de una forma eficiente
cualquier tipo de informacion geografica referenciada asociada a un
territorio, conectando mapas con bases de datos.[2]

Bolivia

SAN FERNANDO
DEL VALLE DE
CATAMARCA

CORRIENTES

[ Chaco semidrido
[ Chaco arido
3 Chaco serano

[ Red de areas prioritarias para la conservacion
(Evaluacin Ecoregional del Gran Chaco, THC et al., 2005)

L7 R [ Areas valiosas de pastizal (Bilenea y Miarrs, 2004)

Figura 1. Mapa del Chaco Seco [1, p.73]

Se utilizaron 50 escenas de imagenes satelitales Landsat para el
area de estudio para realizar el monitoreo de desmontes en el periodo
1976-2012. Se descargaron imagenes cercanas al mes de diciembre (ya
que los desmontes se realizan en la época seca, que finaliza en los
meses de octubre- noviembre), con baja presencia de nubes. Para la
caracterizacion de la dinamica espacial y temporal se cuantificaron los
cambios en la superficie y ubicacién de los lotes desmontados a lo largo
del tiempo.[3] La informacion se integrdo en un SIG en el cual se
pueden realizar consultas a distintas escalas (Fig.2). La imagen final
muestra el cambio del uso de la tierra en el Chaco Seco desde 1976
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hasta 2012.[3] Se puede ver, que la mayor parte de desmontes fue
hecha durante dos periodos 1977-1986 y 2007-2012.
e B = : 4 w : —

Departamentos del Chaco Seco
Paises

I}

Monitoreo desmontes (WMS)
M Hasta 1976
1977 - 1986
1987 - 1996
11997 - 2006
W 2007 - 2012

Figura 2. Mapa de monitorio desmontes del Chaco Seco (azul — hasta
1976; amarillo — 1977-1986; verde - 1987-1996; naranja — 1987-2006;
rojo —2007-2012) [3]

Durante los ultimos 10 afios porcentaje de los bosques
desmontados aumentd, especialmente en el norte de la region. Los
resultados también fue demostradas en el graficos, en que se puede ver
superficie desmontada (miles de ha) en Argentina, Bolivia y Paraguay
para periodo 2000-2012 (Fig.3) y tasa de transformacion anual Q% para
el periodo 2000-2012 en Argentina, Paraguay y Bolivia (Fig.4).
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Figura 3. Superficie desmontada (miles de ha) en Argentina, Bolivia y

Paraguay para periodo 2000-2012 [3]
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Figura 4. Tasa de transformacion anual (Q) en funcion del tiempo para
el periodo 2000-2012 en Argentina [3]

Q% es una tasa muy utilizada a nivel mundial, ya que pondera el
area transformada por el area inicial ocupada por vegetacion natural,
por eso es que este indice permite comparar tasas de distintas regiones
gue poseen distinta superficie original de bosque, en varios lugares del
mundo. [3]

Az 1
on — 1|22
Q% { 1 X tz—t1

]x 100} X (—1)

Donde Al y A2 representan las areas naturales para los afios t1 y
t2, respectivamente. [3] En el grafico se puede ver, que desde el afio
2010 en Bolivia y Paraguay y desde 2011 en Argentina tasa de cambio
anual ha bajado. El principal razon es la reforma del derecho del uso de
bosques y el limite de deforestacion ilegal. [4]

Chaco Seco cuenta con un importante potencial productivo, una
maravillosa biodiversidad y una gran riqueza cultural. Pero para que
estas cualidades se conserven y se desarrollen, es necesario cambiar la
forma en que el hombre y el Estado interactuaron con ellas. Esto podria
ser, por ejemplo, mediante la implementacion de un programa de
ordenamiento territorial que integre estos tres aspectos. S6lo en este
marco sera posible una explotacion sustentable de los recursos
naturales, compatible con la conservacion de la biodiversidad y con un
desarrollo cultural y social en la region.
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Industrial waste generation has been increasing and currently
reaches 50 billion tons. This giant figure is certainly related to the use
of outdated technologies that do not allow recycling of the waste.

There exist various methods of waste disposal, they are defined
according to the aggregate states of matter and classified according to
hazard class. Wastes of first and second class of hazard are collected in
special containers and then sent to landfills. Wastes of the third and
fourth class of danger are sent to treatment facilities. And the waste of
the fifth class of hazard can be safely discarded in landfills, these
wastes do not incur serious damage.

There are two methods of industrial waste disposal: surface and
underground. The underground type of industrial waste disposal
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includes burial in an underground bunker, this method of burial is
efficient and clean, but due to high price used only for a small number
of industrial emissions. This type of burial is mainly used for hazardous
waste. Land type dumping of industrial wastes includes the ones with a
small content of toxic emissions. Both of the presented methods reduce
the pollution of the environment significantly, but still are not 100%
effective. During precipitation, water enters into the soil with a share of
buried waste in it. Thus, the soil is enriched with various chemical
substances in the filtrate. A significant part of the leachate enters the
groundwater. That is why you should pay attention when choosing a
landfill. In Russia the authorities do not pay attention to this issue, and
the main part of the burial occurs near a source of drinking water.

Another important problem is the biogas combustion landfill.
The methane gas extends to distances of 500 meters and can get into the
basements of houses where for any technical reason can explode. It also
has a destructive effect on vegetation, causing its rapid extinction.

To avoid negative impacts of waste disposal it is necessary to
observe some rules: 1. To take high places with deep groundwater; 2.
Disposal layersing; 3. Piping of disposal sites to collect leackage; 4.
Disposal grounds make impervious to water; 5. Line up wells at the
depth of the groundwater, to monitor the quality of groundwater.

In Russia a serious environmental threat is posed by the
industrial waste. Currently there are only a small number of polygons.
Sites of illegal dumps are taken for industrial waste due to the lack of
landfills. About 250 million hectares of land are seized for the territory
of landfills. Some landfills are replaced by others. If our country turns
into a garbage dump, it may face the "garbage crisis".

The reason for the appearance of unauthorized dumps is - the
high cost of the industrial waste utilization methods. After all, as many
believe, we have a lot of land. But the essence of the problem is
understood only by specialists. And, unfortunately, this will continue as
long as people will have no places to live surrounded with illegal dump
sites.

Professionals today are pending for approvals of a number of
regulations on waste management, such as: "guidelines and procedures
for determining the hazard class of waste”, "Federal classification
catalogue of production and consumption wastes ".
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Each of us can contribute to the improvement of the ecological
situation of the environment. For this purpose it is necessary to observe
some rules of the ecological environment, because primarily pollution
affects human beings.
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The purpose of this paper is to examine the implementation of
systems and technologies, which are used for removing space debris
from the Earth's orbit. Space debris is a specific type of space object
that is human-made, no longer functional, and in the Earth’s orbit.
There are currently hundreds of millions of space debris fragments
orbiting the Earth at speeds of up to several kilometers per second. The
indiscriminate nature of orbital mechanics means that they pose a
continuous threat to all assets in the Earth’s orbit [1,p.35].

The uncontrolled growth of space debris fragments increasingly
threatens the provision of satellite services that have become integrated
into the operations of the global economy and military, such as GPS
precision timing and navigation [2,p.11]. Space debris ranges in mass
from several grams to many tons, and in diameter from a few
millimeters to tens of meters from roughly 100 kilometers above the
Earth’s surface to more than 36,000 kilometers [3]. The most dangerous
pieces of space debris are those ranging in diameter from one to ten

149

149


mailto:makso-rudn@yandex.ru
mailto:helena4@mail.ru

centimeters, estimated as 300,000 in orbit. These are large enough to
cause serious damage, yet current sensor networks cannot track them
and there is no practical method for shielding spacecraft against them.
Consequently, this class of orbital debris poses an invisible threat to
operating satellites. Debris larger than ten centimeters (19,000 in orbit),
can also incapacitate satellites but they are large enough to be tracked
and thus potentially avoided. Debris smaller than one centimeter, in
contrast, cannot be tracked or avoided, but can be protected against by
using relatively simple shielding [1,p.36].

There are many sources of space debris, including satellites that
are no longer functional; mission related objects, such as tools lost by
astronauts during extravehicular activities [4,p.5]. Fragmentation debris
(fragmentation can be either accidental or intentional) is the largest
source of space debris. Three countries in particular are responsible for
roughly 95 percent of the fragmentation debris currently in the Earth’s
orbit: China (42 percent), the United States (27.5 percent), and Russia
(25.5 percent) [5].

There are two ways to reduce space debris: mitigation and
removal. [4,p.10]. Common concepts include electrodynamic tethers,
solar sails, drag augmentation devices, orbital transfer vehicles, and
space-based lasers. [6,p.1]. Tethers, for example, only work on objects
greater than ten centimeters [7,p.340]. In contrast, space-based lasers
using photoablation to guide debris out of critical orbits (a currently
unavailable technology because its deployment is extremely expensive)
could reach further than low-Earth’s orbit, but would only work on
debris smaller than ten centimeters.

There are two main methods of solution of the problem of space
debris: to limit its emissions and elimination of existing debris.
Implementation of the latter method is facing a number of difficulties,
both technical and economic. But, despite the fact that the designing
and implementation of a space debris removal system entails certain
risks, early investment and development is a necessity for the protection
of satellite technologies, which are vital to the global economy and the
army. In moving towards the creation of a global system for the
removal of orbital debris would be possible to mitigate and minimize
the potential damage from space debris and to ensure the sustainable
development of the near-Earth space environment.
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Abstract: Critical ecological problems appear in big cities of Russia,
because city is a center of economic development and culture. In big
cities there are a lot of large industrial factories which constantly
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study ecological situation in big cities of Russia and means of solving
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Nowadays ecological situation in the world is one of the most
urgent and almost unsolvable problems. As A.V. Naumov says, today
“the world is “ill” with “bad” ecology” [1]. Many researchers believe
that Russia is one of the most ecologically troubled countries of the
whole world. It is connected with the fact that two-thirds of the whole
nature ecosystem of Russia is strongly oppressed. And only a little
percent of the vast territory of the country has a relatively low index of
ecological danger [2]. In the course of this work we use scientific
researches of F.Kh. Adikhanov, A.K. Golichenkov, A.A. Gorelov, B.I.
Kochurov, E.E. Kuzmina, A.V. Naumov, V.B. Sazhin, V.S. Semenov,
P.1. Sidorov and S.S. Sulakshin.

According to the data of F.K. Adikhanov, the most polluted
regions of the Russian Federation are the regions of the cities where
there is chemical, metallurgical and petrochemical production,
including regions of Kemerovo, Novgorod, Murmansk, Chelyabinsk,
Belgorod, Novosibirsk, republics of Tyva and Sakha, and Krasnoyarsk
territory [3].

E.E. Kuzmina also states that ecological problems are mostly
observed in the big cities of Russia. The reasons are emissions of big
factories, pesticides and nitrates in agricultural production and
radioactive contamination [2]. Thus, in the 1980-es ecologists sounded
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the alarm and began to solve different environmental problems [4].
Dangerous emission of big cities can be observed within hundreds of
kilometers. For example, agglomeration of dangerous ecological
emission in Moscow is spread within 200 kilometers [3]. The main
reasons of environmental pollution in big cities are energy engineering,
metallurgy, chemistry, transportation, food-processing industry and
construction materials industry. In Russia there are chemical dangers,
emissions of non-ferrous industry and cellulose and paper factories [5].
Apparent less dangerous ecological problems may also lead to
irreparable harm. For example, one of the main ecological problems of
big cities is automobile transport. Thus, in Moscow environmental
pollution by automobile transport is approximately 80 per cent from the
whole range of pollution sources [3]. E.E. Kuzmina emphasizes the
danger of environmental pollution by means of buses and trucks with
diesel engines. Diesel fuel combustion leads to pollution of the
atmosphere by toxics and carcinogens such as carbonic oxide, sulfur,
arcenium, lead, etc. Not only air, but also flora by the side of the roads
is in danger, as well as domestic animals eating this flora and people
consuming meat and milk of these animals. From the point of view of
E.E. Kuzmina, the most dangerous region of Russia in the sphere of
automobile pollution is Krasnoyarsk territories [2].

General ecological situation in big cities of Russia is influenced
greatly by deposition of sediments from sewage installations. Waste
water is discharged, as a rule, within the boundaries of big cities and its
suburbs. As a result great territories of soil are full of dangerous waste
products which cannot be neutralized [3].

Importance of ecological situation in Russia and former Soviet
Union is closely connected with nuclear weapon testing which began
during the period of the Cold War [2]. Ecologists are worried also about
Russian spaceport “Plesetsk”, which is situated in the territory of the
Arkhangelsk region, and regions of falling of spaceships’ detached
parts [6].

From the point of view of V.S. Semenov, the main tasks of
ecology are the following: 1) ecological security arrangements on the
basis of nondepletable environmental management; 2) elaboration of
ecological bases of industries and agriculture; 3) preparation of
mechanisms of ecological problems solution from the aspect of
sociology and economics; 4) development of methods of environmental
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forecasting; 5) solving of legal problems of environmental management
[5]. In order to fulfill the tasks mentioned above, in Russia there is the
“Ecology Doctrine of the Russian Federation”. [7]. As for industrial
factories of Soviet times, their system of sewage treatment is nowadays
out of date and requires change or modernization, although it was built
according to strict norms [5].

In order to provide environment control, government together
with prominent scientists in the sphere of ecology elaborates principles
of non-waste industry. New industry of Russia is switching to new
materials and technologies which help to reduce emission. We should
also emphasize Russia’s adoption of new, environmentally friendly
power supply [2].

As for the capital of Russia there is a program of moving
industry out of city boundaries in order to reduce the load upon
environment. But still, as S.S. Sulakshin states, this program will
concern industrial zones with commercial interest which are not the
most “dangerous” industries for ecology [8].

Many researchers of ecological situation in Russia think that we
need not only special-purpose programs to solve ecological problems,
but also shift in values and priorities. It means changing of people’s
concepts of their place and role in the environment [9].

One of the most effective means of solving ecological problems
is a strict liability of people for ecological crimes. According to the
Acrticle 26 of the Criminal Codex of the Russian Federation, ecological
crimes are the following: 1) violation of rules of environment control in
industries; 2) violation of rules of handling materials and emission
which are ecologically dangerous; 3) violation of safety regulations by
handling microbiologic or other biologic materials and toxins; 4)
violation of veterinary regulations and rules which are established for
combating plant diseases and invaders; 5) water pollution; 6)
atmosphere pollution; 7) sea pollution; 8) violation of Russian
legislation about continental shelf and exclusive economic zone of the
Russian Federation; 8) soil pollution; 9) violations of rules of subsoil
protection and use; 10) illegal production of water animals and plants;
11) violation of rules of fishery protection; 12) illegal hunt; 13)
elimination of critical habit areas of organisms from the Red book of
the Russian Federation; 14) illegal extraction of trees and bushes; 15)
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forest elimination or damage; 16) violation of regime of specially
protected territories and natural objects [1].

First of all, we have studied ecological situation in big cities of
Russia and drawn a conclusion that modern Russia is one of the most
ecologically challenged countries in the world. In the big cities of our
country there are chemical, metallurgical, and petrochemical
productions which pollute environment.

Secondly, among the main reasons of ecological problems in big
cities of Russia we have distinguished chemical, non-ferrous and
cellulose and paper industries which pollute greatly the atmosphere,
water and soil. We have emphasized also ecological danger of
automobile transport of big cities including diesel engines, problem of
sewage installations and also results of technological progress (nuclear
weapon testing and spaceports).

Thirdly, we have examined means of solving of ecological
problems in big cities of Russia and distinguished more effective means
such as establishment of organizations to control ecological security,
foundation of “Ecology Doctrine of the Russian Federation”, providing
of industrial enterprises with sewage treatment facilities, usage of
principles of non-waste industry, switching to new materials and
technologies, including new power supply units, programs of replacing
industry out of city boundaries, bringing to responsibility for ecological
crimes.
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Ecological situation in Moscow can be analysed under the
following criteria:
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Air pollution. Huge amount of cars, motorways and industrial
enterprises emit carbon monoxide, nitrous oxide and other different
hydrocarbons, dust, nitrous oxide, Fe, K, Mg and Si. The transparency
of the air is not sufficient. These emissions cause about 50% more fogs
and 10% more rains [1]. Noise. High level of noise is one of the biggest
problem in big cities. The area of cities suffering from high noise level
is more than 60%. The main source of noise in Moscow are transport,
construction equipment, noise of domestic origin [2].

Water pollution. The waterbodies cover 3000 ha, there are 140
rivers and 400 ponds [2]. Here are the MPC values and the real amount
of these substances in waterbodies.According to the table almost all
indicators are above normal.

Table 1. Average monthly pollutant concentrations in the cross-sections
of the Moscow river in the 1st quarter of 2015 [3].

Ne | Analyzed indicators | MEL (Maximum MEL cultural
Exposure Limit) for fish | and everyday
industry

1 | Transparence, cm not less than

20

2 | Dry residue, mg/I 1000

3 |pH 6,5-8,5

4 | BOD5, mg 02/1 4

5 | COD, mg O2/1 30

6 | Dissolved oxygen, not less than

mg/l 4
7 | Chlorides, Cl mg/I 300 350
8 | Sulphates, SO4 mg/l | 100 500
9 | Phosphates 0,05- oligotrophic 3,5
Men(PO3)n, waters
Men+2PnO3n+1, 0,15 - mesotrophic
MenH2PnO3n+1, waters
mg/l 0,2 - eutroph waters

10 | Ammonium ion, 0,5 15
NH4+, mg/|

11 | Nitrite ion, NO2-, 0,08 3,3

mg/l

12 | Nitrate ion, NO3, 40 45
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mg/l

13 | Total iron, Fe, mg/I 0,1 0,3
14 | Manganese, Mn, 0,01 0,1
mg/l
15 | Copper, Cu, mg/Il 0,001 1
16 | Zinc, Zn, mg/I 0,01 1
17 | Lead, Pb, mg/l 0,006 0,01
18 | Chromium 3+, Cr, 0,07
mg/l
19 | Chromium 6+, Cr, 0,02 0,05
mg/l
20 | Chromium total, Cr, 0,05
mg/l
21 | Aluminium, Al, mg/l | 0,04 0,2
22 | Nickel, Ni, mg/I 0,01 0,02
23 | Cadmium, Cd, mg/l | 0,005 0,001
24 | Cobalt, Co, mg/I 0,01 0,1
25 | Sulfides , mg/l 0,005 0,05
0,0005 - oligotrophic
waters
26 | Anionic surfactants, | 0,1 0,5
mg/l
27 | Oil products, mg/I 0,05 0,3
28 | Phenol, C6H50H, 0,001 0,001
mg/l
29 | Formaldehyde, mg/l | 0,1 0,05
30 | Arsenic 0,05 0,01
31 | Calcium 180
32 | Magnesium 40 50
33 | Potassium 50
10 for waters with
mineralization up to
100 mg/l
35 | Selenium 0,002 0,01
36 | Fluoride 0,05 1,2
37 | Natrium 120 200
39 | Molybdenum 0,001 0,07
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Soil pollution: soil cover in Moscow has lots of disruptions in the
structure, a high level of contamination with heavy metals, organic
substances and domestic rubbish [4]. The capacity of the
anthropogenically transformed soil is about several centimeter-1 meter.
The amount of green spaces of soil in Moscow is about 40% [5]. The
pH- 6,6-7,5 slows down migration of heavy metals in the soil [5]. From
5 to 70 % of Moscow soil is covered with rubbish [5]. A big amount of
stony soil-about 70%-exerts a bad influence on plants growth.
Especially in the center of the city.

Plants: there are only about 30% of green spaces in Moscow.
They are situated in parks and forest parks. There are only 300 types of
plants in Moscow. There are: maple-24%, linden-22,3%, poplar-
13,7%, ash-8,8%, birch-8,1%, elm-tree-5,8%. About 55% of the trees
are weak [6].

Geoecology of Moscow is in a bad condition also. The
temperature of the subterranean waters is increasing. There have been
conducted lots of researches of the subterranean waters of the city and
there has been found a big amount of ammonia in them. MPC of many
substances are exceeding normal values [7]. The reason of a high
concentration of polluting substances in the waters is a big amount of
man-made landscapes, buildings, factories and their emissions [8].

In conclusion we can say that in Moscow the unfavorable
ecological situation. There are all kinds of pollution: water, air, soil,
geo-environmental. Each object contains a number of harmful
substances exceeding the maximum permissible affecting the ecological
situation of the city and the health of its inhabitants. However, you can
also identify areas of Moscow the most and least favorable for living:
the most favorable ecological situation is in the northwest of the city,
and the least - in the north-east and center.
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Resumen: El cambio climatico afecta de manera directa los paises del
istmo Centroaméricano, ubicandose Guatemala en el cuarto lugar a
nivel mundial en términos de vulnerabilidad. El cambio climatico tiene
efectos directos sobre la salud. Los efectos mas importantes del cambio
climatico sobre la salud son el estrés calorico y la mayor prevalencia de
malaria, dengue y el colera, asi como otras enfermedades transmitidas
por el agua. En el presente articulo se hace una evaluacion sobre la
relacion que presentan los cambios en los patrones climatoldgicos con
las incidencias de estas enfermedades en Guatemala, para el periodo
que abarca del 2008 al 2012.
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Palabras clave: Cambio climético, vulnerabilidad, incidencias de
enfermedades, Guatemala.

Abstract: Climate change directly affects the countries of the isthmus of
Central America, placing Guatemala in the fourth place worldwide in terms of
vulnerability. Climate change has direct effects on human health. The most
important effects of the climate change on health are heat stress and the
increased prevalence of malaria, dengue and cholera, as well as other water-
borne diseases. In this article we present an assessment of the relationship that
presents the changes in weather patterns with the cases of these diseases in
Guatemala, for the period from 2008 to 2012.

Key words: Climate change, vulnerability, cases of disease, Guatemala.

Introduccion. Las fuentes del cambio climatico son diversas y
complejas, y estan significativamente relacionadas con los patrones
actuales de desarrollo. Durante el presente siglo, el planeta sufrira
variaciones importantes en los patrones de precipitacion y de
temperaturas, el nivel de los océanos y la ocurrencia de fendmenos
meteorologicos e hidrometeoroldgicos, lo cual afectara los ecosistemas,
las actividades humanas y la seguridad de la poblacion, dafios a la
infraestructura, mayor vulnerabilidad y riesgo de desastres,
dependencia de energias contaminantes, afectacion de los medios de
vida y la cultura de los pueblos indigenas, entre 0tros.

Cualquier variacion mayor que experimente el clima, afectard de
manera directa el equilibrio dinamico en el cual los ecosistemas
coexisten. Afectando componentes tales como microorganismos,
vectores insectarios, reservorios animales, y seres humanos
susceptibles, generando un cambio en la incidencia y distribucion de
numerosas patologias, mayoritariamente infecciosas. Al respecto, existe
preocupacion mundial en torno al impacto que el cambio climdtico
puede producir sobre la distribucion y carga de enfermedad,
especialmente en paises que son mas vulnerables a los efectos del
cambio climatico.

El Panel Intergubernamental sobre el Cambio Climatico (IPCC,
por su sigla en inglés), principal actor cientifico en la materia, sefiala a
Centroamérica como el “punto caliente” mas vulnerable de las regiones
tropicales del mundo. Se trata de un area altamente sensible, tanto a los
cambios en los patrones de temperatura y precipitacion actuales, como
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a los posibles aumentos en intensidad y recurrencia de eventos
meteorologicos e hidrometeoroldgicos extremos que se derivan o son
potenciados por el cambio climatico.

Algunos de los paises de la region se ubican en los primeros
lugares a nivel mundial en términos de vulnerabilidad segun el indice
global de riesgo climatico. Guatemala se ubica en cuarto lugar en dicho
indice (MARN, 2007; conred, 2011; Harmeling y Eckstein, 2012).

Guatemala se localiza en el istmo centroamericano. Colinda al
norte y oeste con México, al este con El Salvador, Honduras, Belice y
el Mar Caribe y al sur con el Océano Pacifico. Por su localizacion
geografica y su topografia, Guatemala cuenta con una variedad grande
de climas que van desde el calido himedo en las regiones costeras hasta
el clima frio en el altiplano; incluso existen pequefias areas localizadas
de clima seco que llegan a una condicion semidesértica.

El 70 % de la superficie del pais es montafiosa y un 62 %
selvatica; las alturas varian desde O hasta 4,210 msnm. La cordillera
que cruza el pais del noroeste al sureste, lo divide en dos grandes
cuencas: la del Pacifico y la del Atlantico. El pais tiene costas en el
Océano Pacifico y en el Mar Caribe, llanuras en el oriente, tierras bajas
en el norte y un altiplano montafioso hacia el centro y oeste del
territorio nacional(MARN 2001)

Las precipitaciones varian segln la zona del pais; en el altiplano
la lluvia media anual fluctua entre 1000 y 1200 mm y en las costas
alcanza los 4000mm; el promedio anual de lluvia del pais alcanza los
2200 mm. En la zona central el periodo de lluvias es de mayo a octubre;
en la zona oriental que es la zona mas seca, el promedio de lluvia es de
solo dos meses al afio mientras que para la region noroccidental dura
siete meses. Las temperaturas medias anuales para el periodo 1980-
1990 son de 26.7°C para la zona del Pacifico, 18.7°C para la zona del
Centro y 25.5°C para la zona Atlantica (MARN 2007)

Para Oxfam (2010) a nivel mundial, «las poblaciones que
dependen de la agricultura son particularmente vulnerables al cambio
climatico, debido a que sus actividades son sensibles al clima y debido
a la marginalizacion economica en la que se encuentran». Ello, ademas
«se agrava en el caso de las mujeres debido a las desigualdades de
género y debido a los impactos de la emigracion de la poblacion
masculina en respuesta a los choques climaticos y la pérdida de
cosechasy.
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Se prevé entonces que los eventos climaticos extremos tiendan a
aumentar la wvulnerabilidad social, especialmente en comunidades
rurales cuyos medios de vida y subsistencia dependen directamente de
los recursos naturales (Gutiérrez- Montes et al., 2012)

El cambio climatico tiene efectos directos sobre la salud. Los
efectos mas importantes del cambio climatico sobre la salud son el
estrés calorico y la mayor prevalencia de malaria, dengue y el cdlera,
asi como otras enfermedades transmitidas por el agua otras relacionadas
con la variabilidad en las precipitaciones, la disponibilidad de agua
potable y la calidad del aire. Los desastres provocados por el cambio
climatico, las sequias, la degradacion del medio ambiente y las
enfermedades que traen aparejados también pueden dafiar a los
alimentos y al rendimiento de los cultivos, afectar la nutricién y
desencadenar la migracion y el desplazamiento de las poblaciones, que,
a su vez, pueden propagar enfermedades en formas inusitadas.

El presente articulo tiene como objetivo realizar una evaluacion
acerca del comportamiento climatico en Guatemala para el periodo que
abarca desde el afio 2008-2012, relacionado con la ocurrencia de
eventos climaticos extremos y la incidencia de algunas enfermedades
vinculadas a los efectos de variacion climatica.

M¢étodo. Para realizar este estudio, se escogio el periodo que
comprende del afio 2008 al 2012. Se consultaron los datos del registro
nacional de estadisticas (INE 2012), y se tomaron 10s datos referentes al
comportamiento del clima, como son la Temperatura y el nimero total
de desastres ocurridos ante eventos naturales.

El mayor nimero de desastres por eventos naturales para este
periodo corresponde al ano 2010 y coincide a su vez con el registro de
temperatura mas alta reportada para estos afios.

El calentamiento incrementa el smog de ozono en las ciudades.
El aumento del ozono y brotes de moho por la humedad pueden agravar
las alergias y las enfermedades respiratorias como el asma y empeorar
la salud de las personas que sufren enfermedades cardiacas o
pulmonares. Las temperaturas mas altas pueden hacer que la temporada
de alergias por polen empiece antes, dure mas y sea mas intensa.

163

163



Temperaturas maximas (C)
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Y hay brotes epidémicos de diarreas transmitidas por agua, tanto
por Giardiasis como por bacterias por las limitaciones para el
tratamiento del agua.

Para el periodo a evaluar, las enfermedades diarreicas y las
infecciones respiratorias agudas, presentan su valor maximo reportado
para el afio 2010. Aproximadamente el 60% de la poblacion de América
Latina y el Caribe vive en los estados o0 provincias costeros, y 60 de las
77 ciudades de mayor tamafio estan en la costa. Entre 1970 y 1999, 30
desastres naturales se debieron a huracanes, inundaciones, sequias o
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maremotos, todos los cuales, con su diversidad de efectos, pueden
contribuir a incrementos en las enfermedades transmitidas por el agua.
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A las posibles consecuencias de esta vulnerabilidad
meteoroldgica se suma el hecho de que la mayor densidad de poblacion
se encuentra en las costas. En opinién de Jonathan Patz “la poblacion se
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ve afectada cuando coincide la vulnerabilidad y el riesgo climatico” lo
que explica las consecuencias sobre la salud de las inclemencias del
clima en América Latina y El Caribe. Por otra parte el Grupo
Intergubernamental sobre Cambio Climatico (IPCC) predice una mayor
frecuencia de extremos climatolégicos como consecuencia del cambio
climatico.

Vulnerabilidad actual

Sensibilidad Exposicion
Relaciones estadisticas Areas de mayor incidencia
Grupo focal
0 con elementos del clima o de la enfermedad ° 2
Pr Motores de cambio
Precipftacion Escala temporal Misién y visin de salud publica
Temperatura Escala espacial Zonos prioritarias
Fases de ENOS Comportamiento histérico Monitoreo y seguimiento
Gvu?os;umevco‘es Identiicacion de medidas
lendencias
. |mpﬂc'05 Lineamientos para una
estiafegia de adaptacion
Sociales
Econdmicos
- - =T

El
calentamiento y el aumento en las precipitaciones de lluvia se
relacionan con el aumento de casos y en el contagio de enfermedades
transmitidas por insectos. Se afectan los patrones de enfermedades
como la malaria y el dengue. El incremento del niimero de casos
reportados para el Dengue coincide también con el afio 2010.

Conclusiones.

Es importante fortalecer las intervenciones basicas de salud
publica en areas tales como el control de vectores, la proteccion de la
salud ambiental y la vigilancia de enfermedades, y aumentar el énfasis
en los determinantes ambientales y socioeconoémicos de la salud.

Para hacer frente a un deterioro de la salubridad y a una mayor
demanda de servicios, el Estado debera aumentar el gasto destinado a la
salud, el cual, en la actualidad, representa el ya altamente insuficiente
1% del PIB.

Ademas, podria aumentar la movilidad humana. Habra zonas del
pais donde sera dificil sobrevivir, sea porque no se puede cultivar, o
porque la temperatura y eventos climatologicos lo desaconsejen.
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El cambio climatico, los fenémenos climaticos extremos y los
desastres afectan en forma diferente a las mujeres y los hombres
(UNDP 2008). Como las mujeres en las Américas ocupan en general
posiciones socioecondomicas inferiores, tienen menos acceso a la
informacion, menos control de las decisiones que las afectan y menos
acceso a recursos y beneficios que les permitirian responder
eficazmente al cambio climatico y las perturbaciones que causa (Global
Gender 2009). Las respuestas al cambio climatico deben tener en
cuenta estas diferencias entre los sexos.
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Abstract: Historically, the Crimean peninsula has been heavily
dependent on energy supplies from Ukraine. This has a negative effect
on the population lives and on the energy and economic security of the

region. The Crimea has a unique climate and energy resources and in
the future can not only be able to provide itself with energy, but also
to export it to the nearby areas.

Key words: energy security, the Crimea, energy-saving
technology, thermal power, renewable energy.

The energy sector of the Crimean peninsula has been heavily
dependent on electricity and petroleum products supplied from Ukraine.
At the same time, the peninsula has its own significant reserves of fossil
fuels and the potential of renewable energy sources. The economic
development of the Crimea depends on the energy sector growth, and
future energy self-sufficiency and security are important not only for
the peninsula, but also for the country as a whole.

The energy sector of the Crimean peninsula is a unique
phenomenon in the post-Soviet space. The uniqueness lies in the fact
that about 74% of all generated electrical power is made by renewable
energy sources - solar and wind power. Their total capacity is 384 MW.
In addition the Crimean power generation is provided by 4 thermal
power plants (TPP) with a total capacity of about 143 MW (Fig. 1).
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Figure 1. Power plants location on the Crimean peninsula.

Currently all the existing peninsula TPP are refitted to work on
gas. Using gas instead of solid and liquid fuels is not only economically
advantageous, but also has a minimal impact on the environment. The
content of nitrogen oxides in the emissions in case of gas usage is
several times lower than in case of solid and liquid fuels usage. Also
when using gas there are no solid particles and sulfur oxides in
emissions [1]. In 1991 the Glebovsky underground gas storage (UGS)
was created on the basis of the worked-out Glebovsky condensed gas
field. It was built in order to avoid critical situations connected with gas
supply to Crimea, and also to regulate the seasonal and daily
fluctuations of gas consumption on the peninsula.

The maximum amount of the working gas storage facility is
approximately 1 billion cbm of gas with an annual consumption of gas
on the peninsula being about 1.3 billion cbm. It is planned to carry out
the repair and reconstruction of UGS to increase the amount of injected
fuel [2]. Projects of the Crimean TPP reconstruction are in the process
of negotiating as a part of the peninsula energy infrastructure
construction in accordance with the federal target program "Socio-
economic development of the Republic of the Crimea and Sevastopol
until 2020". It is proposed to reconstruct the Simferopol TPP with the
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installation of the 252 MW combined cycle gas turbine (CCGT), the
Kamysh-Burunskaya TPP — with the installation of 126 MW CCGT
and the Sakskaya TPP — with 84 MW CCGT. Thus, by 2020 it is
planned to increase the installed capacity of the Crimean TPP by more
than 3 times. Simultaneously investment projects of small distributed
generation and cogeneration development are considered. In this
direction the projects with a total capacity of 200 MW were announced
[3]. In 2013, the peninsula consumed about 6.3 billion kWh of
electricity with its own production of 1.15 billion kwWh. Production of
electrical energy from solar and wind power plants amounted to 0.34
billion kwh; 0.81 billion kwh were produced at thermal power plants
[4]. It means that currently the Crimea covers its own power needs only

by 19%. The dynamics of electricity production is presented in Fig. 2.
Dynamics of production of electricity in the Crimea, billion kWh, 2003-2013
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Figure 2. The dynamics of electricity production, billion kWh.

Historically, the main amount of the electricity consumed in the
Crimea, was covered by revenues from Ukraine (from the Zaporozhsky
TPP and NPP, from Nikolaevsky region’s power system, etc.).
Provision of the energy autonomy of the Crimea was planned in the
USSR by the construction of the Crimean nuclear power plant near
Shchelkino city. Its construction began in 1975. It was planned to
install two nuclear reactors of 1000 MW each, followed by an
extension of up to four reactors. Even now these capacities would be
enough to satisfy the needs of the peninsula. Completion of the NPP
construction was scheduled for 1989, however, after the disaster at
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Chernobyl, the local community was categorically against the
construction of the plant. At the moment of the construction stopping
the completion of the first unit was 80 percent, the second one — 20
percent.

Renewable energy sources were being developed in the Crimea
in the 1930s. In 1931 near Balaklava the mast with the height of 65
meters was built where the wind turbine with the wheel diameter of 30
m was installed. The installation power was 100 kW. It was unique at
that time, as in other countries the power of the same plants did not
exceed 60 KW.

The first solar power plant (SPP) appeared in the Crimea in 1986
and was built as a backup source of electricity for the Crimean NPP.
But after stopping the nuclear power plant project and the collapse of
the Soviet Union, the SPP was closed. The construction of solar power
plants resumed in 2010.

The problem of shortage of power capacities was solved at the
beginning of the 90s due to a significant reduction in industrial
consumption. But at the same time, the struggle for the energy
independence of the Ukraine from Russia began. It was manifested in
the reduction of gas consumption and the replacement of its electricity
generated by coal-fired and nuclear power stations. The situation
worsened due to the introduction of gas consumption limits for boilers
— this led to massive subcooling. Locals were forced to use electric
heaters and water heaters. Reduced power consumption again started to
increase [5].Soon another problem appeared — the growth of summer
power consumption. To attract tourists, in houses located close to the
sea, the owners began installing air-conditioning systems. Because of
this, the power consumption peak on hot days became closer to the
winter peak.The project of creation of the energy bridge across the
Kerch Strait was made to compensate the Peninsula's energy deficit. It
is assumed that the bridge will connect the Crimea with the
Rostovskaya NPP. At present the Rostovskaya NPP operates two power
units of 1000 MW each. According to the draft of the energy bridge, the
end of the first 350 MW construction is planned by the end of 2016 and
full completion of the construction — at the beginning of 2018 [6].

As it has already been mentioned, the promising area of the
Crimea energy development from the point of view of its geographical
location, climatic characteristics and topography, is the development of
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the existing renewable energy sector (RES). Let us consider some
aspects of these perspectives. An important feature of solar power
plants is dependence on weather conditions. A SPP can only work
during the day, while the peak of consumption is 9 p.m.. In addition,
the basic problem of solar cells today is the low efficiency of energy
produced. There are various types of solar cells, which are different
from each other (information about their efficiency is shown in Table
1).
Table 1. Efficiency of different types of solar cells, produced on an
industrial scale [7].

Type of cell Efficiency (%)
Monocrystalline silicon 25,6 £0,5
Multicrystalline silicon 20,8 £ 0,6

Amorphous silicon 10,2+0,3
Cadmium telluride 21,0+ 0,4

CIGS cell 20,5+0,6
Organic thin-film 11,0+0,3

Legend

,,,,, Total solar radiation(kealem?)

W0 2 4 6 80k [\ Sofar power plants
Figure 3. Total solar radiation.

At all the Crimean SPP, which have been built since 2010,
multicrystalline solar cells are used [8]. The choice of this technology
results in high efficiency and a relatively low cost. The Crimean SPP
are concentrated in the southwestern part of the peninsula (the map of
the total solar radiation with the indicated SPP is shown in Figure 3).
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Figure 4. Average wind speed.

Wind power plants depend on the prevailing wind direction and
speed. Modern large wind turbines typically use rotors which begin to
extract energy from the wind when the wind speed is about 3-4 m/s (the
minimum acceptable speed).

In addition, there is the problem of generated electricity delivery
to the final consumers. Areas with constant winds, which are suitable
for the construction of wind power plants, as a rule, are located away
from population centers, requiring the construction of long power lines.
That is why the efficiency of electricity transmission falls.

Nowadays there are no saving technologies worked out by wind
power electricity in sufficient quantities for the regular power supply of
cities and towns.

Table 2. Emissions of fossil fuel power plants [9].

Emission, g/kWh
Group co|No,|cH| ¢ |so, FoLmaIde- Benzo(a)py-
yde rene
Low-powered
(lessthan 72,6 |8,6 | 9,8|45|09] 1,2 0,2 1,6-10-5
kW)
Medium-powered | 7,4 | 9,1| 3,6 1,3 0,15 1,5-10-5
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(from 73,6 to 736 0,65
kW)

Emission, g per kg of fuel

Low-powered

(lessthan 72,6 | 36 | 41 |18,8|3,75| 4,6 0,7 6,9-10-5
kW)

Medium-powered

(from73,6t0 736 | 31 | 38 |15,0/ 2,5 |5,1 0,6 6,3-10-5
kW)

On the territory of the Crimea WPP are concentrated in the
eastern and western parts of the peninsula, mostly in the areas with an
average wind speed from 5 to 6 m/s (the average wind speed map is
shown in Figure 4).

Thus, to ensure the energy independence of the peninsula it is
required to provide sufficient spare capacity, working on fossil fuel. To
achieve this goal, in 2014, Russia exported to the Crimea liquid fuel
power plants which remained after the Olympic Games, with a total
capacity of about 500 MW. But diesel is expensive, and in terms of the
impact on the environment it is dangerous.

Emissions from diesel power plants contain polyaromatic (PAH)
and other hydrocarbons, sulfur dioxide, nitrogen and carbon oxides (the
analysis of emissions depending on the power plants' capacity is shown
in Table 2), besides their work is accompanied by noise and vibration.
Therefore, the solution is temporary.

The following main problems existing today in the energy sector
of the Crimea are:

1) historically formed energy dependence of the peninsula and
the lack of electricity;

2) the obsolete equipment of thermal power plants and grids;

3) the permanent increase in electricity tariffs (primarily for
private households).

On the other hand, a coordinated set of measures, taking into
account the specifics of the territory and the structure of the energy
sector, in the short term can significantly improve the current situation.

These features include:

1) a high level of solar radiation, increasing the profitability of
solar plants using;
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2) availability of areas, mainly in the coastal and steppe regions,
with a high potential for the wind energy using;

3) practical experience of the successful use of renewable
energy;

4) a significant number of potential investors in the economy and
the power of the Crimea;

5) a high demand among the population and businesses for usage
of solar equipment.

Summing up, it can be said that for the successful development
of the Crimea's energy sector the State program of energy development,
including the preferential taxation for investors is required.

The problem can be solved by the construction of new energy
sources including the new TPP working on cleaner gas fuel. However,
the serious modernization and overhaul are necessary for the existing
TPP, which were built in the 30-50s of the twentieth century.

Nowadays the promising directions of energy development of the
Crimea are the development of the wind and solar power industry and
the development and implementation of modern energy-efficient
thermal solar plants in small business, individual and urban residential
areas.
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As we know the most practical and comfortable clothing is
genuine. Therefore, the demand for furs is high enough and fur farming
is a very profitable business.

As the industry, farming began to develop in 1928-29 [4, p. 6].
Currently, in Europe there are more than 6000 fur farms [1].

However, life and suffering of animals are put on the scales of
luxury and profit.

It is not even due to the fact that animals live in captivity and do
not die of old age, in most cases at the age of 8 months when they are
still cubs, but due to the malpractice of fur farms, which do not meet
the standards and norms of farming legislation and regulations [5, p.
38].

The largest Estonian farm breeding mink has been acting without
authorization for many years. Besides, the decree regulating the
operation of such farms which was issued in 2008 has not been
implemented yet. Animals, nature and Estonian residents suffer from
that.

However, the farm — in the territory of which there are no visible
signs — contains about 150,000 American minks, 22,000 foxes and
1,500 raccoon dogs [2].

Since the demand for furs is large enough and there is no
substitute for natural clothes, it is almost impossible to ban the
production around the world. Therefore, it is necessary to competently
deal with violators and punish those companies which do not comply
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with the relevant legislation and make both animals and people suffer
from that.

Such methods will at least make people treat animals more
humanely, and as little as possible pollute the environment and reduce
the health risk to employees as well as the population of the country.

First, we shall find out the way the farm works and study the
legal-normative documents that regulate the activity of the farm.

The main objective of our work is to identify all the violations
made by the investigated farm and to analyze the degree of its
compliance with both the Estonian legislation and international
standards and laws.

The analysis of the organization of production, legal and
regulatory documents showed that the fur farm «AS Balti Karusnahk»
in Estonia does not comply with the requirements to keeping fur-
bearing animals, and has a strong negative impact on the environment,
which, in turn, influences health and living conditions of the local
population [3].

The farm operates without a license.

Obtaining a license, in turn, is impossible because of numerous
violations of veterinary control. In Estonia, veterinary practice without
a license results in paying a fine, but according to the established
practice in the country, the payment of a fine is more profitable than
investment in the environmentally sound production.

The farm «AS Balti Karusnahk» and similar facilities ought to be
burdened with considerably larger fines.

Owners of farms regularly and flagrantly violating legal norms of
fur farming ought to be liable not only to administrative, but also
criminal charges.

The state authorities should morally and financially support
public organizations, which can counteract the farmers who violate the
legislation regarding environmentally safe fur farming.

In the future, it is necessary to reduce the demand for the
products of farming.

Doing that it is advisable to develop a garment that will not be
worse than a natural one in terms of quality and comfort rather than to
use animal fur skins for making natural fiber.
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In Estonia, like in many other European countries, it is necessary
to create the conditions for widely spread environmental education of
population.

This process should involve kindergartens, schools and
universities.
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Abstract: The Middle Asia water resources decrease. The main goal is
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influences the recession of water level.
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Introduction. The Amu Darya and Syr Darya rivers are the two
Aral Sea tributaries [1]. The Amu Darya is the largest river in the
Middle Asia. Its length is 1415 m. It flows crossing the territories of
Afghanistan, Tajikistan, Turkmenistan, and Uzbekistan. The basin area
covers 309 sg. km. It has mountain and flat parts. The source of the
Amu Darya is located in Afghanistan and it ends in the Aral Sea. The
water regime is summer flood, so the river is also fed by snow. The
Amu Darya is a very troubled river. Besides, it has a huge erosive
activity. The Syr Daria river is the longest in the Middle Asia (2212
km) and the second after the Amu Darya full-flowing river in the region
of Kyrgyzstan, Tajikistan, Uzbekistan and Kazakhstan. The basin area
is 219 000 sq.km interweaving by rivers and artificial currents, canals
(about 50 canals and collectors).

The source of the Syrdaria is in Fergana valley and then it flows
to the Aral Sea. The river’s feeding is mixed, but mainly the river is fed
by snow. The flood-time is spring-summer, which begins in March-
April, and ends in August-September. The regime of the river is broken
in flats. The sum of the river flow near the mountains is 37.8 sq. km.
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Ecological problems. The issue of the day on the Amu Darya is
return waters, because they are the main polluters of the basin [3]. The
drain waters have pesticides, nitrogen and phosphorus compounds.
Most of these compounds get into the soil of the fields and their MAC
is more than almost 10 times. The amount of salt transfered by drainage
water is several million tons. However, the main damage to the river is
irrigation. A big scale of irrigated agriculture in the basin shows a well-
developed irrigation and drainage facilities, it is a unique project:
Karshi steppe, the Amu-Bukhara canal, the Karakum canal; and older
systems: Karakalpakstan, Khorezm. Irrigated agriculture used about
92% of all water resources in the basin in the 90-s. After the dissolution
of the Soviet Union, the demand for water has increased in other
economic sectors: inside and industrial. More than 35 water reservoirs
were built on the Amu Darya, the majority were built upstream because
of more suitable hydrological conditions. It is diffucult to find the
reliable data about the total capacity of this multi-reservoir system now,
as these transboundary water resources are used for irrigation purpose
uncontrolled.

The Amu Darya’s coordinated hydroelectric system has a very
interesting regulation scheme of the flow of the river: the Nurek
reservoir provides a long-term water supply to the Kerky power site.

And the Tuyamuyun reservoir is seasonal, omissions from it
occur in February-March. The watersheds in the main fluid ports
agreed with the omission of the Nurek reservoir: in the Karakum at
shallowness,in the Karshi and in the Amu-Bukhara during floods.
Endogenous reservoirs are important for seasonal water storages,
because some of them are built on the stages of pumping stations: the
Talimardjan reservoir is built on the Kashira canal. Several water
reservois are built on small rivers too. With the stream of the river the
water flow is undergoing some changes, which depends on the inflow
of groundwater into the river in the upper watersheds, return flow of
transit water. The part of the loss is due to evaporation and filtration in
reservoirs. There are lots of losses in riverbeds too, so the lower reaches
of the Amu Darya River constitute 20-40% of the total catchment area.

The Syr Darya is the river river that is very actively used. The
Syr Darya’s irrigation possibilities are less than that of the Amu Darya,
but it is also a great river in the desert. Crossing the arid Fergana valley,
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the river irrigates it, so this place becomes known as Central Asian
oasis. In these lands cotton, and rice, grapes, melons are cultivated.

Of course, there are some reservoirs. Chardara Dam
(Kazakhstan), is an earth-fill embankment reservoir with an associated
100 MW hydroelectric plant named the Shardarinsk hydroelectric
power station. The Farkhad HPP (also known as Dam-16) on the Syr
Darya River, (in Sirdaryo Province, Uzbekistan, and in Sughd Province,
Tajikistan) is a part of the Naryn-Syr Darya Cascade. The dam is
controlled by Tajikistan, while the Farkhad HPP is operated by
Uzbekenergo. The Koksaray balancing water reservoir is recently built
in Kazakhstan. The Toktogul artificial lake (located in the territory of
the Kyrgyz Republic) is created for compensating long-term regulation
of the flow. And the Kairakkum reservoir is created to provide
irrigation.
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organisms have an amazing exterior and their adaptations for living in
severe conditions are very interesting.

Key words: deep-sea organism, great depth, conditions and adaptations
for living.

The deep-sea fauna has been forming bit by bit since the ancient
geological epochs and it’s developing now too. Thereby there are very
ancient and young species in the oceans. Probably the fauna was
forming in frigid and temperate zones. Great depths are habitat of
crustaceans, mollusks and echinoderms. They usually live alongside
some species of fish [1].

The organisms live in very severe conditions at a depth of 200-
6000 meters. There is almost no light, a big pressure, very little food,
low temperatures (about 2-4°C) and concentration of oxygen [2]. So
these conditions have determined the primary features of these
creatures. Their adaptations for living are very diverting and various.

Sunlight is permeated only to a depth of 1000 meters. Thus some
species of the deep-sea organisms have big eyes which are very
sensitive. It provides them to trap the weakest light waves. Other
species don’t have vision but they have very developed senses [2].

The pressure increases with the depth. In this way the creatures
have a big internal pressure which allows them to exist in these
conditions [2]. The example is fish of the family Ogcocephalidae (Lat.).
It is called the Seabat. It is adapted to big pressure, so it can’t
practically swim, moving along the bottom on its modified fins which
have become to look like legs of land organisms [3].

Also there is little food at the great depth but it isn’t obstacle for
creatures to live here. They have a slow metabolism, so they can live
without food for a long time because it helps them to economy energy.
The most famous fish is Orange Roughy which can live up to 150
years. It has a sedentary lifestyle and grows very long [3].

A lot of the deep-sea organisms are carnivores. Usually they
have big head and relatively small body. So they can capture a prey of a
bigger size than they are. The example is Snaketooth Fish which have
very elastic stomach and do not have ribs. It allows them to swallow the
fish easily which is four times longer and ten times heavier [3]. For
attracting a prey some organisms have special organs which produce
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light. This phenomenon is called bioluminescence. For example
Anglerfishes have a luminous organ, which is placed on the top of a
small outgrowth above the upper lip. When the prey swims closer they
capture it with their large jaws [4].

If compare the deep-sea organisms we can see that they have
rather perceptible differences. The organisms which live in the heigh
layers of bathyal zone (the depth from 1000 to 4000 meters) have a
strong skeleton, body shape and sensitive eyes. Also they swim fast and
some of them have different colors. Whereas the organisms which live
in the lower layers of bathyal zone and in the abyssal zone have a worse
vision or do not have it at all. Because of big pressure they swim rather
slowly or can wait their prey very long without motion. Also they do
not have a strong skeleton. At great depths it is very difficult to get
calcium carbonate which is so necessary for building a skeleton so their
skeletal formations are depleted in some species. For example the
Snailfish which lives at the depth of 6000 meters. It has an elongated
body of gelatinous texture without scales [5]. It has taken several
centuries for the people to study the oceans externally. For example
during the expedition which took place in July of 2011 in the Mariana
Trench large amoebas were founded by the experts from the Scripps
Institution of Oceanography. They live only at great depths and their
size reaches 10 centimeters [6]. So we continue to study new organisms
but they still surprise us.

References
1. “Eshhe ot: Helen Valdes” [More by Helen Valdez]. Retrieved from
http://animalru.ru/p/a3_37834.html (accessed 18 October 2015)
2. “Glubokovodny’e ry'by' — udivitel'ny'e predstaviteli mirovoj fauny'
[Deep-sea fish — amazing representatives of the world fauna]. Retrieved
from http://fb.ru/article/40651/glubokovodnyie-ryibyi-udivitelnyie-
predstaviteli-mirovoy-faunyi (accessed 18 October 2015)
3. “Glubokovodnye ryby” [Deep-sea fishes]. Retrieved from
http://www.inokean.ru/animal/fish/deep?limit=12 (accessed 26 October
2015)
4. “Glubokovodnaya fauna” [Deep-sea fauna]. Retrieved from
http://www.seapeace.ru/population/abissal/72.html (accessed 18
October 2015)

184

184



5. “Glubokovodnye morskie zheloba i ih fauna” [Deep-sea troughs and
their fauna]. Beljaev G.M., 1989 (accessed 26 October 2015)

6. “Gigantskie ameby iz Marianskoj vpadiny” [The giant amoebas from
the Mariana Trench]. Retrieved from
http://www.gazeta.ru/science/2011/10/24_a_3810838.shtml  (accessed
26 October 2015)

Ermilova E.A.
DEPENDENCE OF MANGROVE BIOMASS ON COASTAL
WATERS SALINITY
Russia
Bachelor's student of the Ecological Faculty
Peoples™ Friendship University of Russia, Moscow
Research supervisor: Nekrasova M.A. Candidate of Sciences, Associate
Professor of the Department of Monitoring and Forecasting,
Ecological Faculty, Peoples™ Friendship University of Russia, Moscow
Eva.ermilova96@yandex.ru

Abstract: The article shows the influence of salinity changes on the
stability of mangrove forests and their individual species as a result of
climate change, human impact on water management systems. It was

found that the biomass of Bruguiera gymnorhiza falls with the
increasing salinity of coastal waters. Statistical analysis of the data
revealed a strong dependence of the biomass on the salinity and strong
inverse correlation. Consequently the salinity of coastal waters is one of
the key factors affecting the biomass of mangrove forests.
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Nowadays in all parts of the world people need more and more
water for economic activity and other kinds of activities. Uncontrolled
water discharge from the rivers that feed the mangroves leads to
salinization of plant habitats [1-4]. Reaching the salinity tolerance
limits the biomass is reduced, which in turn increases the risk of death
of the plant. The reduction of biomass and biodiversity of the
ecosystem is likely to result in the death of mangroves and coastal seas
are deprived of natural protection against catastrophic exogenous
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natural processes involving destruction of coastal infrastructure of
many countries and the victims among the population. [4] Mangroves
are able to pay off the power of the wind and waves of the tsunami.

The purpose of our study is the data analysis to identify the
dependence of the biomass of mangrove forests on the salinity of the
surface waters of coastal marginal seas. The objectives of the study is to
collect information on the biomass of mangrove ecosystems and species
at different latitudes and changes in the salinity of coastal waters in
areas of growth; the analysis of the mechanisms of plant response to the
excess of the tolerance limits; the analysis of samples obtained by
statistical analysis; the evaluation of the results of the statistical
analysis.

The mangrove forests, especially their spread across the globe
over the years were studied by such researchers as: Christensen in
1978, Coronado-Molina in 2004, Ong 1982, Tamai 1986, Putz and
Chan in 1987, Fromard, F ., Puig H., Ross E., JJ, Shimmi, O,
Amarasinghe MD, Balasubramaniam S. in 1992, Sneager P. and
Snedeaker S. in 1993, Fromard F., Puig H., Mougin E. and others in
1998, Ross JJ, Shimmi O., Vilmos P. in 2001, Le Cong Chinh,
Nekrasova M., Bolgov M. in 2013-2015 and others [3-8].

The objects of the study depending on the biomass salinity were
selected from several species families: Soneratia, Avicennia,
Rhizophora, Kandelia, Lagucularia, Bruguiera, Ceriops. They grow at
latitudes 38°S - 0 - 38 °N on the shores of the Indian, Pacific and
Atlantic oceans. The salinity of coastal waters of the marginal seas is
31,8 - 36,4 %o [3-8]. The research was based on the salinity of the
coastal waters of the marginal seas, defining the limits of growth in
salinity due to climate change and the growth of consumption of fresh
water.

The analysis of the stability of mangrove families showed that
the tolerance ranges of the studied species allowed their existence in the
range of 7-30 7 oS .f15 eht si [lower limit of salinity of the most
sensitive to this factor mangrove family (Bruguiera) and the most stable
family (Avicennia) respectively. 15 £130 fo timil reppu eht si  []
salinity sensitive to this factor mangrove family (Bruguiera) and the
most stable family (Avicennia) respectively.

Methods and materials
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The study used modern techniques of statistical data analysis and
processing, including two-factor analysis of variance, regression,
correlation analysis, charting data of distribution of the plant biomass
and the salinity of the surface waters. We analyzed the data sources of
the biomass of mangroves at the period from 1969 to 2015 for 75 types
of ecosystems and 11 types of woody vegetation and mixed mangrove
forests. [3-4]. The salinity of the sea water in the coastal areas of
marginal seas in the areas of mangrove habitat is given on the basis of
the data of oceans salinity. [1, 2].

Data analysis was carried out in the package MS Excel for
Windows 8.1 with add-ons package for statistical data analysis. Two
models of growing forests were used in the research.

Results

In this research it was found that both models are significant but
the second is more reliable because of the values of dependence.

The resulting correlation shows that increasing salinity of coastal
waters is accompanied by a decrease in the biomass of all species of
mangrove, but as the action of several defining species is not
differentiated, the effect of salinity is compensated by climate and other
factors contributing to the increase of immunity, tolerance limits of
species and the stability of mangroves to human impacts of WMS.

The effect of salinity on the biomass can be better traced in the
second model. During the statistical analysis it was revealed a linear
dependence of biomass of Bruguiera gymnorhiza on the salinity of
coastal waters characterized by a strong inverse correlation, an increase
in salinity of surface water, ceteris paribus reduces the biomass.

In the regression analysis the graph of the dependence of the
biomass of mangrove on the salinity of coastal waters was plotted. It
showed a decrease in biomass with a slight increase in the salinity of
surface waters. It is due to the difference in environmental conditions.

Thus, the salinity of the coastal waters of the marginal seas
affects the biomass of mangrove forests. Especially strong is the
influence of the points at the same latitudes with slight differences in
climatic conditions. Consequently, within the tolerance to different
types of mangrove habitat salinity water consumption has no significant
impact on the change in their biomass, and when approaching the limits
of tolerance of species it is necessary to introduce strict regulation of
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water management of coastal areas to prevent the destruction of
mangrove ecosystems.

To verify the model the studies will be continued, considering
the conditions, which include using instruments of passive house as a
method of reducing water to be taken for housing and utilities, because
these conditions have certain influence on the salinity and biomass of
water in mangrove areas.
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Resumen: La investigacion consistio en la evaluacion del proceso de
rehidratacion de una resina de intercambio i6nico elaborada a partir de
la sulfonacion de poliestireno expandido, utilizado en empaques y
embalaje, para determinar si existe una disminucion significativa en su
capacidad de intercambio i6nico. Se realiz6 una evaluacion primaria a
la resina, determinando los parametros establecidos en la norma ASTM
D 2187 — 94 (2004), para caracterizarla, creando un parametro de
comparacion entre la resina inicial y la rehidratada. Asimismo, estas
propiedades se compararon con los parametros establecidos para la
resina comercial, Purofine PFC-100, determinando que la resina
elaborada presenta caracteristicas similares a esta. Fueron realizados
tres procesos de deshidratacion y rehidratacion consecutivos, evaluando
entre cada proceso la capacidad total de intercambio i6nico y
estableciendo el porcentaje de disminucion de la misma. Finalmente, se
determin6 que para todas las deshidrataciones el porcentaje de
disminucion de las propiedades de intercambio fue menor al uno por
ciento. Recomendando como limite maximo 6ptimo, tres
deshidrataciones por resina.

Palabras clave: poliestireno reciclado, hidratacion, capacidad total de
intercambio i6nico, porcentaje de disminucion.

Abstract: Fundamental research consists in the evaluation of the rehydration
process of an ion exchange resin made from sulfonation of polystyrene, used in
packaging and packing, in order to determine whether a significant decrease in

ion exchange capacity exists. A primary evaluation to the resin, was
performed, determining the parameters established in ASTM D 2187-94
(2004), to characterize it, providing a basis for comparison between the initial
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resin and the rehydrated. Also, these properties were compared with the
parameters established for Purofine PFC-100 commercial resin, determining

that the made resin exhibit similar features as the commercial one. It was

performed, three processes of dehydration and rehydration consecutive,
evaluating within each process, the total ion exchange capacity of the resin and
establishing the percent decrease thereof. Finally, it was determined that for all
dehydrations made, the percent decrease in exchange properties was less than
one. Three dehydrations of resin are recommended as the optimum maximum.

Key words: polystyrene recycling, hydration, ion exchange capacity, the
percentage of reduction.

Introduccion. Las resinas de intercambio ionico son cadenas
tridimensionales de hidrocarburos, a las cuales se han adicionado
grupos ionizables, a través de procesos de sulfonacidén, aminaciéon o
analogos; resultando de ellos resinas intercambiadoras catidnicas y
anionicas. Al someter los residuos de poliestireno expandido a un
proceso de sulfonacion y entrecruzamiento de su matriz polimérica; se
logra ligar grupos sulfonicos y sulfonas a la unidad monomérica del
estireno. Esto provee un caracter hidrofilico y capacidad de intercambio
ionico al material obtenido. Obteniendo asi, una alternativa al reciclaje
del poliestireno expandido, generando un intercambiador cationico de
bajo consumo energético y bajo costo. En este proceso, se obtiene como
resultado, una resina compuesta, en su mayoria, por agua. Esto
representa una dificultad en su manejo. Por lo que, se considera de
suma importancia, la evaluacion del proceso de deshidratacion y
rehidratacion de la misma. Asi como, la regeneracion de sus principales
propiedades, determinando si existe pérdida significativa en su
capacidad total de intercambio i6nico.

La norma ASTM D2187 — 94 (2004) hace referencia a métodos
de evaluacidon que cubren la determinacion de las propiedades fisicas y
quimicas de resinas de intercambio i6nico usadas en tratamiento de
agua. Estos métodos estan destinados a la evaluacion de material nuevo
y regenerado; por lo que permiten determinar la disminucién en la
capacidad de intercambio de la resina debido al proceso de hidratacion
y rehidratacion.

Metodologia experimental. Se realizo la evaluacion de las
propiedades de la resina, utilizando como técnica cuantitativa, los
parametros establecidos en la norma ASTM D 2187 — 94 (2004). Se
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determind la densidad de retrolavado, retencidon maxima de agua,
capacidad de fraccionamiento de una sal neutra y capacidad total de
intercambio i6nico de la resina, asi como, la capacidad de regeneracion
de estas propiedades al momento de su rehidratacion; evaluando tres
rehidrataciones consecutivas.

Materiales

o Material de estudio: residuos de poliestireno expandido
proveniente de las cajas de desecho del kit de la prueba de DQO del
Proyecto FODECYT 47-2009, desechos provenientes del material de
embalaje de dos televisores y perlas de poliestireno expandido virgen
utilizadas en embalaje y empaque.

e Material de control de la investigacion: iones metalicos en
solucion. Capacidad de intercambio ionico de la resina y su
regeneracion.

Procedimientos
1. Reciclaje y pre tratamiento del poliestireno expandido: se aplic6 un
pre tratamiento al material utilizado para elaborar la resina, que consiste
en la desgasificacion del poliestireno expandido, con el proposito de
reducir el volumen de las esferas y optimizar el espacio disponible para
la sulfonacion.

2. Sulfonacion de la matriz polimérica y elaboracion de la sal sodica
de la resina: se utilizo como agente sulfonante una mezcla de acido
sulfurico fumante, 6leum, en un diez por ciento y acido sulfarico
concentrado en un noventa por ciento, aplicando dos horas de
sulfonacion; siguiendo las recomendaciones dadas en la investigacion
Elaboracion de una resina de intercambio ionico a partir de la
sulfonacion y entrecruzamiento de poliestireno expandido reciclado
para la separacion de iones metalicos en solucion. Tras la sulfonacion,
se neutralizo el poliestireno sulfonado en su forma acida, utilizando una
solucion de hidroxido de sodio, hasta llevar el potencial de hidrogeno
de la mezcla a un valor mayor a diez. Obteniendo asi, la sal sddica de la
resina. Se realizaron lavados con agua desmineralizada para eliminar el
exceso de acidos que pudiesen estar libres en la misma.

3. Deshidratacion y rehidratacion: para el proceso de deshidratacion
se utilizé un horno de conveccion, a una temperatura de 104 °C,
durante 18 horas. Se realizd la reconstitucion masica de la resina,
agregando agua desmineralizada a la muestra deshidratada.
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4. Evaluacion de la resina: se realizo la evaluacion de las propiedades
de la resina, utilizando como técnica cuantitativa, los parametros
establecidos en la norma ASTM D 2187 — 94 (2004). Se determiné la
densidad de retrolavado, retencion maxima de agua, capacidad de
fraccionamiento de una sal neutra y capacidad total de intercambio
ionico de la resina, asi como, la capacidad de regeneracion de estas
propiedades posterior a su rehidratacion.
Resultados e interpretacion

En el proceso de sulfonacion y entrecruzamiento de la matriz
polimérica del poliestireno expandido, se obtiene como resultado, una
resina compuesta, en su mayoria, por agua. Esto representa una
dificultad en el manejo de la resina y un incremento en el costo de la
misma. Lo que disminuye su factibilidad econémica y posibilidad de
comercializacion. Por esta razén, se considera de suma importancia, la
evaluacion del proceso de deshidratacion y rehidratacion de la resina.

Tabla I. Capacidad total de intercambio i6nico de la resina inicial
obtenida mediante la sulfonacion del poliestireno expandido

Capacidad de intercambio idnico

Por masa de resina humeda, (meq/g) 9,716
Por masa de resina seca, (meg/qg) 149,253
Por mililitro de material sedimentado y retrolavado,
10,002
(meg/mL)

Fuente: elaboracion propia.
Tabla Il. Determinacion de las caracteristicas de la resina obtenida
mediante la sulfonacion del poliestireno expandido

Densidad de retrolavado (g/mL) 1,03
Porcentaje de retencion maxima de agua (%) 93,49
Capacidad de salt-splitting por masa de resina himeda

0,137

(meq/g)

Capacidad de salt-splitting por masa de resina seca

2,101

(meq/g)
Capacidad de salt-splitting por mililitro de material 0141

sedimentado y retrolavado (meg/mL) '

Fuente: elaboracion propia.
La evaluacion de la resina se orientd en la determinacion de la
capacidad total de intercambio i6nico de la misma, y el efecto
producido por el proceso de deshidratacion y rehidratacion. Para
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cumplir con este objetivo, se determind la capacidad total de
intercambio i6nico de la resina inicial en miliequivalentes por gramo de
resina htimeda, por gramo de resina seca y por mililitro de material
sedimentado y retrolavado; estos resultados se muestran en la tabla I.
Con el objetivo de establecer un parametro de comparacion de la
resina rehidratada respecto a la inicial, se realiz6 la caracterizacion de
la resina elaborada con los parametros establecidos como 6ptimos en la
investigacion precedente. Los resultados se muestran en la tabla II.

9,73
9,72
9,71 .
9,70
9,69
9,68
9,67
9,66
9,65
9,64
9,63

Capacidad total de intercambio iénico
por masa de resina himeda {meq/g)

9,62
o 0,5 1 1,5 2 2,5 ] 3,5

Numero de rehidratacion

Figura 1. Comportamiento de la capacidad total de intercambio ionico
por masa hiimeda de la resina rehidratada respecto a la inicial

Modelo Coeficiente de | 'Mtervalo
Color " € de
matematico correlacion .
validez
C,=-0,0125R? +
0,0083R + 9,7161 0,9997 [03]R

Fuente: elaboracion propia, con Microsoft Excel 2013.

149,40
149,20
149,00
148,80
148,60
148,40

148,20

por masade resina seca (meq/g)

148,00

Capacidad total de intercambio idnico

147,80
0 0,5 1 15 2 2,5 3 3,5

Numero de rehidratacion

Figura 2. Comportamiento de la capacidad total de intercambio idnico
por masa seca de la resina rehidratada respecto a la inicial.
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Modelo Coeficiente de | Intervalo de
Color " .. .
matematico correlacion validez
Cy=-0,192R? +
0,1281R + 149,25 0,9997 [0.3] R

Fuente: elaboracion propia, con Microsoft Excel 2013.

10,02
10,00
9,98
9,96

9,94

retrolavado (meq/mL)

9,92

Capacidad total de intercambio iénico
por mililitro de material sedimentado y

9,90
0 05 1 15 2 25 3 3,5
Numero de rehidratacion

Figura 3. Comportamiento de la capacidad total de intercambio idnico
por mililitro de material sedimentado y retrolavado de la resina
rehidratada respecto a la inicial

La evaluacion se realizd con base en los métodos descritos en la
Norma ASTM D 2187 — 94 (2004), Métodos estandar de evaluacion de
las propiedades fisicas y quimicas de resinas de intercambio ionico de
particulas. En las figuras 1, 2 y 3, se modela el comportamiento de la
capacidad total de intercambio iénico por gramo himedo, por gramo
seco y por mililitro de material sedimentado y retrolavado de la resina
rehidratada respecto a la inicial. Este modelo se ajusta a un
comportamiento polinomial de segundo orden, que presenta un extremo
maximo en la resina inicial y una tendencia decreciente al minimo.

Modelo Coeficiente de | Intervalo de
Color . . .
matematico correlacion validez
Cp,=-0,129R* +
0,0086R + 10,002 0,9997 [0.3] R

Fuente: elaboracion propia, con Microsoft Excel 2013.
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Numero de regeneracion Porcentaje de disminucion
1 0,05%
2 0,34%
3 0,91%

Tabla I. Porcentaje de disminucion en la capacidad total de intercambio
i6nico de la resina ante la deshidratacion y rehidratacion. Fuente:
elaboracion propia.

Se evalud el porcentaje de disminucion de la capacidad total de
intercambio i6nico en la resina debido a cada rehidratacion. Este
porcentaje de disminucioén es, para todos los casos, menor al uno por
ciento, esto demuestra que la hipodtesis de investigacion planteada, que
expone que es posible realizar el procedimiento de deshidratacion y
rehidratacion de una resina obtenida a partir de la sulfonacion de
poliestireno expandido de origen reciclado, sin que exista pérdida
significativa en la capacidad de intercambio idnico, es afirmativa.
Asimismo, la hipétesis correlacional, que enuncia que la capacidad total
de intercambio i6nico de la resina disminuye en un diez por ciento en
cada regeneracion, ha sido comprobada.

1,40
1,20
1,00
0,80

0,60

0,40

Densidad de retrolavado (g/mL)

0,20

0,00

Densidad de retrolavado (g/mL)
m Elaborada 1,03

W Comercial 1,28

Figura 4. Comparacion de la densidad de retrolavado de la resina de
elaborada a partir de poliestireno expandido de origen reciclado,
respecto a la resina comercial Purofine PFC-100. Fuente: elaboracion
propia, con Microsoft Excel 2013.
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250,00

N~
3
=]
S

150,00

100,00

masa de resina seca (meq/g)

5
8

Capacidad total de intercambio iénico por

0,00
! Capacidad total de intercambio idnico por masa de resina

seca (meq/g)
M Elaborada 149,253
W Comercial 200,000
Figura 5. Comparacion del porcentaje de retencion maxima de agua de
la resina de elaborada a partir de poliestireno expandido de origen
reciclado, respecto a la resina comercial Purofine PFC-100. Fuente:
elaboracion propia, con Microsoft Excel 2013.

Las propiedades determinadas se compararon con la resina de
poliestireno sulfonado comercial Purofine PFC-100. Tanto la densidad
de retrolavado, como la capacidad total de intercambio ionico, figura 4
y 6, son menores en la resina elaborada que en la comercial, esto se
debe a que los codgulos presentes en el gel, disminuyen la densidad del
retrolavado, ya que aumenta la cantidad de agua retenida en la red
polimérica. La capacidad de intercambio idnico disminuye debido a la
disminucion del area superficial de contacto de la resina con el medio
de intercambio de iones. La densidad de retrolavado determina la
densidad del material en su maxima retencion de agua, el valor de esta
es mayor que la densidad promedio del agua a las condiciones en las
que se realizd el experimento; esto favorece la circulacion del material
resinoso en el retrolavado, mejorando a su vez la regeneracion de la
resina.

Se observa en la figura 5 que la retencion maxima de agua, a
diferencia de las otras propiedades, es mayor para la resina elaborada
que para la comercial. Si la resina posee mayor cantidad de grupos
sulfonicos aumenta la solubilidad del material y disminuye el
porcentaje de retencion maxima de agua. Dado que la resina se elabord
a escala laboratorio, la sulfonacioén es mas débil que la utilizada para la
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resina comercial; lo que genera una menor proporcion de grupos
sulfonicos presentes en la red polimérica.

250,00

[
2
[=]
o

150,00

100,00

masa de resina seca (meq/g)
ul

o

3

Capacidad total de intercambio idnico por

0,00 5 . o R
Capacidad total de intercambio iénico por masa de resina

seca (meq/g)
M Elaborada 149,253
m Comercial 200,000

Figura 6. Comparacion de la capacidad total de intercambio idnico de la
resina de elaborada a partir de poliestireno expandido de origen
reciclado, respecto a la resina comercial Purofine PFC-100Fuente:
elaboracion propia, con Microsoft Excel 2013.

Conclusiones
1. La capacidad total de intercambio ionico por masa hiimeda de la
resina inicial obtenida mediante la sulfonacion del poliestireno
expandido es de 9,716 meq/g.
2. La capacidad total de intercambio i6nico por masa seca de la resina
inicial es de 149,253 meq/g.
3. La capacidad total de intercambio ionico por mililitro de material
sedimentado y retrolavado de la resina inicial es de 10,002 meq/g.
4. Los valores obtenidos para la capacidad total de intercambio i6nico
de la resina elaborada a partir de la sulfonacién de poliestireno de
origen reciclado, corresponden al valor promedio establecido en la
norma ASTM D 2187 — 94 (2004).
5. La capacidad total de intercambio idnico de la resina rehidratada
presenta un comportamiento polinomial de segundo orden respecto a la
inicial, que presenta un extremo maximo en la resina inicial y una
tendencia decreciente al minimo.
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6. El porcentaje de disminucion en la capacidad total de intercambio
ionico de la resina ante la deshidratacion y rehidratacion es menor al
uno por ciento, para la totalidad de ensayos realizados.
7. La densidad de retrolavado es menor para la resina de intercambio
ionico elaborada a partir de la sulfonacion del poliestireno expandido
de origen reciclado, que para la resina de poliestireno sulfonado
comercial PUROFINE PFC-100.
8. El intercambiador ionico elaborado posee menor proporcion de
grupos sulfonicos que el comercial, por ende, su capacidad de
intercambiar iones es menor.
9. La resina elaborada presenta mayor porcentaje de retencion maxima
de agua, en comparacion a la resina comercial evaluada.
10.La densidad de retrolavado media de la resina elaborada es de 1,03
g/mL.
11.La resina elaborada permite en promedio una retencion maxima de
agua del 93,49 %.
12.La capacidad de particion de una sal neutra por masa humeda de la
resina inicial obtenida mediante la sulfonaciéon del poliestireno
expandido es de 0,137 meqg/g, por masa seca de la resina inicial es de
2,101 meqg/g y por mililitro de material sedimentado y retrolavado es de
0,141 meq/g.
Recomendaciones Establecer como limite de regeneracion de la resina
de intercambio idnico, tres deshidrataciones. Verificar que Ila
temperatura del proceso de deshidratacion de la resina, no supere los
104 °C. Evitar el fraccionamiento de esférulas al realizar el proceso de
retrolavado, utilizando una columna que posea la altura correspondiente
al volumen de resina a evaluar.
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Abstract: The article presents the results of some researches of the
Zhigulyovskaya Hydroelectric Station impact on the water composition
of the Saratov Reservoir. To reveal this impact the results obtained are

compared with the water composition of the Kuibyshev Reservoir.

Key words: The Zhigulyovskaya Hydroelectric Station, water, the
Saratov Reservoir, electric power, pollutants.

The article presents the results of some researches of the
Zhigulyovskaya Hydroelectric Station impact on the water composition
of the Saratov Reservoir.

Currently, the Design and Research Institute "Hydroproject"”
named after S.Y. Zhuk is inspecting the reservoirs of the Volga
cascade. This work includes the assessment of the environmental
aspects associated with the operation of hydroelectric power plants. It is
very important to study the chemical composition of the water because
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these water bodies are supplies of fresh water; they are used for
navigation and fishing; they also have a recreational function.

To reveal this impact the results obtained are compared with the
water composition of the Kuibyshev Reservoir.

The Zhigulyovskaya Hydroelectric Station is a company of the
fuel and energy complex. The main function of the station is to generate
electricity. Its construction started in 1950 and was completed in 1957.
The total installed capacity of the station is 2372.5 MW, the average
annual production is 11,700 GW. It is the sixth stage of the Volga-
Kama Cascade of dams, and the second of them by installed power.

The Zhigulyovskaya Hydroelectric Station refers to the run-of-
river type. It is located 1465 km from the estuary of the VVolga River, on
the territory of the city of Zhigulevsk. The area of this facility is 53.6
hectares.

The Saratov Reservoir is located on the east side of the dam, and
the Kuybyshev reservoir is located on the west side. The dam is crossed
by the federal highway M5 "Moscow - Chelyabinsk." And the national
park “Samarskaya Luka” (or “Samara Bend”) is located to the west of
the dam.

Currently, the condition of the water body and the water
protection zone are being monitored. To this end, from 2010 to 2014
water samples were taken every month in the upper (Kuybyshev)
reservoir and lower (Saratov) reservoir, downstream, behind the dam,
after the spillway.

While studying the water composition, the components which
determine the surface water contamination rate were analyzed. The
analysis includes defining the content of zinc, manganese, ammonium
ion, NH4, oil products, copper, total iron, suspended solids, COD and
BODS.

Using the data on the surface water contamination rate of the
upper and lower pools, we calculated a specific combinatorial water
pollution index (SCWPI). It allows estimating the surface water
contamination rate objectively enough. SCWPI was calculated for each
pool and for each year separately. The calculation was made in view of
critical indicators of contamination. The obtained values of SCWPI and
the characteristic of the contamination rate of the Kuibyshev and
Saratov Reservoirs are shown in the table below.
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Upper pool Lower pool

(the Kuibyshev Reservoir) (the Saratov Reservoir)
Contami
nation
Period Class Contamina- Class rate
of SCwW and tion rate SCW | and | character
time Pl rank | characteristic Pl rank istic
2010- slightl
2014 | 1,98 | 2 gty | 245 | 3a | polluted
o contaminated
slightly
2010 | 1,75 2 contaminated 2,04 3a polluted
2011 | 1,95 | 2 slightly 517 | 32 | polluted
contaminated
relatively relatively
2012 0,28 1 clean 0,30 1 clean
slightly
2013 2,00 2 contaminated 2,00 3a polluted
very
2014 | 201 | 3a polluted | >1° | 3% | polluted

As can be seen from the table, the value of SCWPI in the lower
pool is higher than in the upper pool. It means that the treatment
facilities are not effective enough.

Due to some leaks of turbine oil minor leaks can occur
downstream in the lower pool.

But at present old hydraulic units are being replaced by more
environmentally friendly ones.
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Abstract: Groundwater is the main source of drinking water. Currently
contamination of this source by polycyclic aromatic hydrocarbons is
global. PAHs have chemicals, mutagenic and carcinogenic properties.
The properties of these substances are dangerous for the environment
and for human life.

Key words: PAHSs, underground waters, refinery, contamination.

Refining processes of crude oil generates a lot of solid, liquid,
gaseous wastes which get to the environment.The liquid wastes,called
effluents,as a rule, are dumped into nearby water bodies by operators.
The polynuclear aromatic hydrocarbons (PAHsS) - one of the toxic
components of crude oil. PAHs are usually formed during the
incomplete combustion of coal, oil, gas, wood or other organic
substances and are the most widespread of the main hydrocarbons,
which are found in crude mix of oil.[1] The basic source of drinking
water in Okrika Mainland are underground waters, which are pumped
out from the wells drilled on the water-bearing horizons. Recently,
there have been public complaints about odorous of drinking water as
well as observation of the formation of oil film on the surface of water
mainlanders.The porous soil and high level of ground waters in the
settlement, and also ecologically adverse way of discharge of waste oil-
containing waters in the nearby oil refinery could provide a footprint to
the contribution of the suspected contaminants to source of
underground waters. This pollution, unknown to the consumers, may
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contain some PAHSs and represent a risk for health.Data showed that
activity of oil refinery can cause potential harmful consequences for
health through underground waters pollution. The presence of these
polycyclic aromatic hydrocarbons in concentration, higher than the
stipulated maximum level of pollution demands intervention to rescue
ignorant inhabitants from wearisome problems with health [2].

Effluents of oil refinery have to be properly treated and disposed
of using environmentally friendly practices that are in line with
regulatory standards and guidelines.The next study was carried out with
the purpose to define existence of PAHs in underground waters of
Chennai, Tamil Nadu, India. It is an industrial area where
petrochemical tanks are stored.Underground sampling were carried out
in 2001, 2011 and 2012 to understand changes in the maintenance of
PAHSs in this area. Concentration of major ions, pH and EC were
measured during the year 2001. From 24 tests of the underground
waters collected in 2001, the majority of them there were alkaline and
62,5% were not permissible for drinking on a basis of pH and the EU.
Seawater affected NA-CL dominating nature of underground waters.
TPH and PAHSs analysis of groundwater carried out in 2001 and 2011,
and physical inspection of underground waters in 2012 indicate the
increased pollution level in the eastern part of the studied territory.
Contamination in the eastern part persists because groundwaters flow to
the east, also because of storage of petrochemical tanks near the
coast.Thus this area is affected by PAHs pollution which has endured
over the past 50 years. An underground tank for storage which
functions in this area was closed about 50 years ago, and leakage of
PAHs from this tank was reported in 1993. Though this research
indicates a decrease in the field of the pollution zone because of natural
flushing of underground waters [3]. Researches indicate that oil is the
main source of aromatic hydrocarbons. Also results of these researches
prove that PAHs are cancerogenic.Besides, it is necessary to study the
soil and sediment samples on the existence of PAHSs.
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Abstract: It is a well-known fact that aquatic organisms are filter
feeders. Particularly, Eristalinae larvae purify water by filtering toxic
substances. That’s why it is important to explore the use of these insects
in cleansing structures.
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At the present time many scientists explore the ways of water
purification with the enforcement of microorganisms. To apply these
methods in cleansing structures it is necessary to investigate different
species of insects. This issue is studied closely by such Russian
scientists as Lobkova L. E., Barinova E.S., Kuzyakina T. I., Dulov L. E.
Their scientific surveys constitute the basis of main research written by
Lobkova L.E. [1, p. 4]. Lobkova L. E. was the first to establish an
extraordinary property of Eristalinae larvae. By introducing her new
ecological mean of biological water treatment into practice the
scientists are able to recover contaminated reservoirs. This work was
published in journal ‘Eurasian Union of Scientists Ne® 28-29.11.2014°.

To begin with, Eristalinae larvae were found in the thermal
reservoirs of volcanoes of Kamchatka Region by Russian
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entomologists. These insects are saprophagous organisms [2, p. 4].
They occur in still and slow-flowing waters, often within highly
polluted or low oxygen environments of volcanic reservoirs. In this
connection it is interesting to consider that Eristalinae larvae assimilate
both decaying organic debris and poisonous substances of post-volcanic
activity. However, the larvae shed their toxic skin with sulphides of
metals it is composed of. [3, p. 4]. It is clear from these observations
that these insects fill in the ecosystems of volcanic reservoirs due to
their ability of purification of water.

Under those circumstances, the idea of applying Eristalinae
larvae in cleansing structures of water is regarded by scientists. These
larvae may be used in the most important stage of water purification, |
mean, biological stage. The insects are placed into the aerotank [4, p.
4]. The aerotank is a capacitive hydraulic construction equipped with
aeration system and separate sections. In these sections waste water
contacts with active sludge which contains different microorganisms
including Eristalinae larvae. In this case the larvae absorb a great
number of toxic substances. Thus, | reckon that this procedure can
simplify the process of filtering water.

The basic scheme of clearing constructions of waste water (modular type)

Secoxlidaly Section of
clarifier post-treatment

Aerotank

Sand-catcher

Waste water Treated waste

water

Picture 1. The general scheme of the biological treatment of water
To sum it up, I would like to say that different microorganisms may
render great assistance to us in the restoration of waste water. Their

tremendous ability of adaptation to extreme conditions gives scientists a
chance to save water reservoirs on our planet more carefully.
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Abstract: POPs are a serious threat for water bodies. It is shown that
the catastrophic flood in 2013 played an important role in purifying
water in the transboundary water bodies of the Amur River Basin.
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combinatorial water pollution index (SCWPI), the degree of self-
purification.

Introduction. Persistent organic pollutants ( POPs) represent the
most dangerous group of chemicals with specific properties.

These are organic chemicals quite resistant to environmental
degradation through chemical, biological, and photolytic processes [1,
p.7]. Some POPs arise naturally, from volcanoes or biosynthesis, but
most are man-made [2, pp.2-3]. Many of them were produced as
pesticides, solvents, pharmaceuticals, and industrial chemicals [1, pp.9-
10]. Because of their persistence, bioaccumulate, toxicity, high
lipophilicity POPs significantly impact human health and the
environment [3, pp.40-41]. And these chemicals are characterized by
transboundary movement and low but significant saturated vapor
pressure.

Therefore, POPs are a serious and increasing threat for water
bodies. In the Amur River Basin this POPs problem is especially
important taking into account the specificity of the region, it is a
boundary river, the Chinese and the Russians are co-riparians. And they
suffered from the diluvian catastrophic Far East flood of 2013 together.
The whole Amur River Basin ecosystem and local people health were
damaged two years ago.

Materials and Methods

The Amur River Basin is located in the temperate latitudes of
East Asia. It includes the territory of Russia, China, Mongolia and
North Korea. 9 monitoring sections on the Argun, the Amur, the Ussuri,
the Razdolnaya Rivers and Lake Khanka were considered in this
research. The assessment of water quality was performed in accordance
with the method of SCWPI (Specific combinatorial water pollution
index). The list of test substances included: petrochemicals,
polychlorinated biphenyls (PCBs), dichlorophenol, trichlorophenol,
DDT, DDE, 2,4-D (2,4-dichlorophenoxyacetic acid), lindane, benzene,
toluene, ethylbenzene, xylene, dibutyl phthalate, atrazine,
hexachlorobenzene, hexachlorane.

In addition, the self-purification coefficient for all water bodies
was calculated. The self-purification coefficient is
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SCWPI,
SCWPI, ..

where Cg, is the self-purification coefficient, %; SCWPI; is the
value SCWPI for arbitrary year; SCWPI is the value SCWPI for the
base year. It may be noted that 2008 was adopted as the base year.

Results

On the basis of the Russian data, the quality of water in many
monitoring sections was worse in 2013 in comparison with 2012. Note
that the worst situation was detected in the Argun and the Razdolnaya
Rivers and the Lake Khanka.During the flood the main pollutants were
petrochemicals, 2,4-D, PCB and DDT. The situation in all water bodies,
except the Razdolnaya River, improved in 2014. The level of pollution
went from «dirty» to the «very contaminated». Figure 1 and Figure 2
Lillustrate the situation of water quality in water bodies.

Csp = (1 - )x 100%

B - The manitoring
sections:

[=Tg]
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Fig. 1. The dynamics of change of water quality in the transboundary
water bodies of the Amur River Basin over the period 2008-2014 (on
the basis of the Russian data)

If you look at Figure 2., you will see another picture.
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Fig. 2. The dynamics of change of water quality in the transboundary
water bodies of the Amur River Basin over the period 2008-2014 (on
the basis of the Chinese data)

On the basis of the Chinese data, the quality of water in many
monitoring sections was similar in 2013 and 2014. Due to the
differences in research methods and conditions of analysis in Russia
and China calculation data are inconsistent. Also an increase of self-
purification potential may be noted caused by a flood. So, in 2014 for
the Argun River the self-purification coefficient went to average 68%
in comparison with 2008.Next, for the Amur and the Ussuri Rivers the
self-purification coefficient rose to average 74% and 64% accordingly
in comparison with 2008.At last, for the Razdolnaya River and Lake
Khanka the self-purification coefficient rose to average 30% and 28%
respectively in comparison with 2008. Nevertheless, the negative trend
of indicator for the Razdolnaya River after 2013 is observed.

Discussion

A conclusion based on the results of the investigation, may be
made: the catastrophic flood in 2013 played an important role in
purifying water in the transboundary water bodies of the Amur River
Basin. This is confirmed by the values of the SCWPI. Besides, | want
to stress that the SCWPI can be used as an indicator of the degree of
self-purification of water bodies. In general, a positive dynamics is
observed: the self-purification coefficient for all water bodies, except
the Razdolnaya River, after 2013, is confirmed.
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Annotation: Baikalsee ist der grofite Ader des Frischwasser Jetzt wird
Baikalsee aktiv verschmutzt. Sehr wichtig die unberiihrte Natur den
Baikal unterstiitzen, denn néchste Generation auch Mdoglichkeit hatten,
reines SiiBwasser zu trinken.

Stichworter: Baikalsee, Baikalschwamm, biologische Entwicklung,
Qualitit des Wassers, Darmbakterien in die Biomasse, hydrolischen
Regimes
Abstract: Baikal is one of the biggest fresh water reservoirs. Now Baikal is
actively polluted. It is important to save the nature of Baikal untouched, for the
next generation to have the possibility to drink pure fresh water.

Key words: Baikal lake, Baikal sponge, biological development, quality of the
water, intestinal bacteria in the biomass, hydrological regime
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Es ist kein Geheimnis, dass Baikalsee der grofite Ader des
Frischwassers. Sehr wichtig ist, die unberiihrte Natur den Baikal zu
unterstutzen.

Im Baikalsee wohnen verschiedene endemische
Mikroorganismen, Pflanzen und Tiere, wie: Baikalringelrobbe, Fisch
«Gololjanka», Omul, Quappe und Baikalschwamm Baikalschwamm ist
mehr dhnlich der Pflanze. Sie wohnen auf den Tiefen von 15 bis 20
Metern und erfiillen die wichtigste Funktion- sie reinigen den See. Das
heifit, er funktioniert wie ein natiirlicher Filter. Zum 2015 wurde dieses
Problem sehr akut, weil es schon 90% von Schwidmmen ausgestorben
ist. Das ist mit der aktive Tétigkeit verschiedenen Betriebe und nicht
nur verbunden. Grofe Anzahl der Abwésser mit den schédlichen
chemischen Stoffen wird in den Baikalsee abgeflossen.

Sehr negativ becinfliiBten den See das Papierkombinat. Jetzt
baut man das Kombinat nach der Bereicherung der Bergarten. Das ist
auch negative Wirkung auf biologische Entwicklung solchen Schatz
wie Baikalsee. Existiert noch ein grofles Problem. Das ist die Senkung
des Wasserstands im See infolge der Arbeit des Wasserkraftwerks
Bogutchanskaja. Dabei wird noch der Bau eines Wasserkraftwerks
Schurenskaja. Im Jahre 2014 war die riesige Invansionen der
Wasserpflanze Spirogira auf den See aufgedeckt. Diese Wasserpflanze
wirkt sehr negativ auf chemisches Zustand und die Qualitidt des
Wassers. Gibt es auch eine Drohung des Massensterben oder der
Verdringung endemischen Tiere und der Pflanzen. Die Felder der
verfaulenden Wasserpflanzen ziehen die Massen der Méwen heran und
mit ihren Fekalien geraten die Darmbakterien in die Biomasse. Sie
konnen ganz einfach wihrend der Stiirme in den See geraten. Deshalb
wird das Wasser in der Nidhe von Dorfern und verschiedenen
Erholungszonen untauglich fiir Getrénk.

Noch eine Seite der Frage ist komfortabler Tourismus am Ufer
des Baikalsees. Die Entwicklung des touristischen Business auf dem
natiirlichen Baikalterritorium wird negativ auf dem 6kologischen Lagen
des Sees gesagt. Die Entwicklung des Wassertransportes und die
Kirzung der Fliche der Wilder konnen zur Verdnderung des
hydrologischen Regimes des Sees bringen. Meiner Meinung nach kann
man die Wanderungen bleiben. Das ist notwendig fiir Wissenschatftler,
die verschiedene Forschungen verbringen und fiir anderen Menschen,
wer kann zur Natur vorsichtig verhalten. Heute gibt es schon Problem
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wegen der Schiffe. Ofiziell existieren nur 2 Orte der Aufnahme
durchgearbeiteten Wassers von den Schiffen — in Sewerobaikalsk und
dem Hafen der Baikalsee. Dabei bis heute in der Mehrheit des Ortes,
wo die Leute wohnen, fehlen die Reinigungsbauten.

Bis im Land fehlt 6kologisches Amt, das fiir den Zustand der
Umwelt verantwortlich ist, bleibt die Drohung des Verlustes des
Baikalsees, wie ein einzigartiges Objekt. Baikalsee ist ein Objekt des
weltweiten Niveaus, das fiir das Land die strategische Bedeutung hat.

Laut den Prognosen, schon nach 30-40 Jahre werden wir die
Schwierigkeiten mit StiBwasser haben. Ich will nur sagen, dass dieses
Problem jeden betrifft wird. Ich denke, niemand davon, wer heute noch
jung ist- will in Alter fiir das Glas reinen Trinkwassers zu iiberzahlen.
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Abstract: The Mozhaysk Reservoir was created primarily for
improvement of Moscow water supply and long-term regulation of the
Moscow River flow, as well as for recreation and energy generation
purposes. Therefore, it is vitally important to monitor and study its
hydrochemical and hydrobiological characteristics.

Key words: reservoir, hydrological and geochemical survey,
measurements of depth, hydrobiological characteristics.

The Mozhaysk Reservoir is the largest young water body, located
in the west of the Moscow Region, on the territory of the Mozhaisk
District. It is the largest reservoir in the region. It was created in 1960-
1962 as a result of damming the Moscow riverbed by hydroelectric
facilities upstream Mozhaisk. It is a channel type reservoir. The actual
volume of it is 227 million m?, the area is 30,7 km? the width is 3,5
km, its length is about 47 km and depth is 22,5 m. The hydroelectric
power station capacity is 2.5 MW and its annual output is 8 million kW
* h per year. The Moscow River and the Lusyanka River flow into the
Mozhaysk Reservoir in the north-west; the Koloch River and the
Bodnya River flow into it in the south-east. Freeze-up occurs in late
November, and it opens in late April. [1].

The reservoir was created primarily for the improvement of
Moscow water supply and for long-term regulation of the Moscow
River flow, as well as for energy generation purposes. The reservoir is a
popular recreation zone (there are fishing and sport facilities).

Taking this into account, it is necessary to study hydrochemical
and hydrobiological characteristics of the reservoir. A long-term
monitoring of these characteristics has been carried out at the
Krasnovidovskaya research station of the Moscow State University.
The station is located in the village of Krasnovidovo, the Moscow
region, on the northern shore of the Mozhaisk Reservoir, on the
Moscow River, 15 km north-west of the town of Mozhaisk. [2]

A hydrological and geochemical survey of the reservoir was
carried out in the summer of 2014 in the course of a complex research.
Data of one vertical transect — Station Ne 47 — was analyzed. There is a
direct thermal stratification at this station, which is typical for water
column in the summer. The thermocline layer was well observed at a
depth of 6-9 m. [3]
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Analyzing the data of conductivity distribution in the water
column one can see that it increases with depth, due to an increase of
mineralization. This is because of the diffusion of a mineralized river
water mass in the bottom layers, and of the arrival of confined waters of
carbon deposits which can be discharged in springs. [3]

A steady reduction of the oxygenation was registered. This is
because the processes of oxygen production occur in the surface levels
where phytoplankton dwells. The aeration (exchange of oxygen
between the water surface layers and the air) takes place in these layers.
Further the oxygen content decreases, with the amount of solar energy
necessary for photosynthesis declining. Such distribution of hydrogen
ions is associated with the processes of photosynthesis (when CO2
concentration decreases) and dissociation of hydrocarbons Ca (HCO3)2
and Mg (HCO3)2 in the surface layers, thereby the concentration of
HCO3 increases. These processes result in a decrease in H+ (hydrogen
ions) concentration and an increase in pH. These processes are more
active in the surface horizons than in the bottom layers. [3]

Table 1. Hydrological and hydrochemical characteristics of the water
column at the station Ne 47

h,m | a, T, 0, |pH |COs* | HCOs" | ca™, | Mg™,

mS/m | °C mg/I ,mg/l | mg/l | mg/l

mg/l
0,1 |261 17,7 | 10,5 | - - -
05 |261 177 | 105 |82 |6 167,8 | 44,1 | 10,9
1 261 17,7 | 105 | - - - - -
2 261 176 | 10,5 | - - - - -
3 261 176 | 105 | - - - - -
4 261 176 | 104 | - - - - -
5 260 17,4 | 10,3 | - -
6

7

8

259 17,2 | 10 81 |15 1709 44,1 | 1272
259 17 93 |- - - - -
258 159 |69 |- - - - -
9 255 148 | 6 -
10 239 123 |08 |765 |0 180 441 | 12,2
11 234 114 (04 |- - - - -
12 232 109 |03 |- - - - -
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13 228 10,2 | 0,3 |- - - - -
14 227 99 |02 |- -
15 227 98 |01 |756 |0 189,2 |44,1 | 158
16 227 9,7 |- - - - - -

Comments on Table 1: h, m - the measurement depth in meters;
& — the water conductivity, mS/m; T — the water mass temperature at
the measurement depth, ° C; O - the oxygen content of the water mass
at the measurement depth, mg / I; pH - the water mass acidity at the
measurement depth.

As follows from Table 1 the content of bicarbonate ion increases
with depth and, correspondingly, COj; ion content decreases. The
obtained values are consistent with the pH values. The pH increase
correlates with the carbonate ion increase and bicarbonate ion reduction
in water samples. It should be noted that the content of calcium ion
(44.1 mg/l) is higher than the magnesium ion content (10.9 mg/l).
Moreover, the content of the magnesium ion increases with the depth,
which can be explained by discharges of confined groundwater of
carbon deposits into the reservoir.

The distance from the left bank, m
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Fig. 1. Cross-section of the bottom relief of Krasnovidovsky Reach
During complex investigations the measurements of depth were made
in the cross alignment from the left bank to the right. For ease of
processing and analyzing the information the crosssection of the bottom
relief was built. There are six forms of relief: 1) native slope, 2) oxbow
decrease, 3) high floodplain, 4) watercourse, 5) the slope of terrace
above the floodplain, 6) the 1st terrace above the floodplain (Fig. 1). [4]
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Table 2. The distribution of phytoplankton biomass in the Mozhaisk
reservoir, mg/I

Group Gorki Bestuzhevo | Dam
Diatoms 1,67 2,21 | 0,65
Dinophyte - 0,29 | 0,47
Green 0,66 0,36 | 0,18
Blue-green 0,12 - 0,00
Euglenophytes 0,57 0,07 | 0,02
Total 3,03 2,93 | 1,32

Along with the hydrological characteristics the hydrobiological
characteristics of the Mozhaisk reservoir were analyzed. Table 2 shows
that biomass tends to decrease as we move from the upper reservoir to
its lower parts. It can be explained by the fact that in the upper reaches
of the Mozhaisk reservoir the depth is much smaller, and therefore the
temperature of the water mass and the amount of incoming sunlight are
higher creating favorable conditions for photosynthesis.

At all the stations phytoplankton biomass content was
significantly less than 5 mg/l (Table 3). These values are usually
observed in mesotrophic waters. The diagram shows that blue - green
alga makes up a very small part of the total biomass at Stations 1, 2 and
4, and at Station 3 they are absent. A large amount of blue-green alga
results in bloom, so we can conclude that the water in the Mozhaisk
reservoir must have been relatively clean at the time of the study. [5]

Table 3. The distribution of phytoplankton biomass within the area of
the Krasnovidovskiy Reach, mg/I

Station:
Group Station: 1 | Station:2 | 3 Station: 4
Diatoms 0,27 0,52 0,58 0,26
Dinophyte 0,24 0,00 0,53 0,43
Green 0,60 0,95 0,11 0,45
Blue-green 0,02 0,00 0,00 0,03
Euglenophytes 0,38 0,09 0,02 0,24
Total 1,52 1,58 1,25 1,41

Daphnia are predominant in the structure of the zooplankton,
they are natural filter feeders. They pass large amounts of water
through their bodies, thereby purifying it. Since at the time of the study
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Daphnia were dominating, you can make the assumption that the

quality of water in the reservoir is at an acceptable level.

Table 4. The distribution of zooplankton biomass at the stations within

the area of the Krasnovidovskiy Reach, mg/I

Station Daphnia Other filter feeders Cyclops
2 0,59 0,25 0,14
3 0,24 0,44 0,14
4 0,14 0,14 0,07
5 0,27 0,16 0,07

Table 5. Distribution of benthos biomass at the stations within the area
of the Krasnovidovskiy Reach, mg/I

station Oligochaeta | Chironomidae Others t-lc-) ?aﬁ
1 320,0 440,0 280,0 1040
2 80,0 980,0 880,0 1940
3 360,0 5160,0 0,0 5520
4 1680,0 10106,5 280,0 12066,5
5 1118,0 6333,5 20,0 74715

Table 5 shows the distribution of benthos biomass. Benthos
biomass tends to increase with increasing depth, which is logical. With
depth, the sediment layer increases, its composition changes, this
causes increase in zoobenthos. Representatives of this species use the
bottom sediment as food (these are typically mud, muddy sand or plant
debris). Large amounts of sediment are accumulated in the deepest
areas. [5]

Conclusions.

Observations at Station 47 show straight temperature
stratification, which is typical for summer. A temperature leap is well
traced at a depth of 6-9 m.

Phytoplankton is represented by diatom and green algae. There is
not much blue-green alga, so it is favorable for water quality.
Zooplankton biomass content is low and corresponds to the values
observed in mesotrophic waters. Benthos biomass increases with depth
as the amount of mud goes up.

The data obtained indicates that the Mozhaisk Reservoir is a
basin with a high productivity of benthic fauna, and the average
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biomass values for each species indicate a favorable state of nutritive
base for fish in the reservoir.

References

1. Vagner B. B., Dmitrieva V. T. Ozera i vodokhranilishcha
Moskovskogo regiona [Lakes and reservoirs of Moscow region].— M.:
MGPU [Moscow State Pedagogical University], 2006. — 76 p.

2. Krasnovidovskaya station. Available at:
http://www.geogr.msu.ru/practics/stations/krasn/

3. Khil'chevskii V.K., Osadchii V.., Kurilo S.M. Osnovy gidrokhimii
[Basics of hydrochemistry]. - Kiev: Nika-Tsentr [Kiev: Nika-Center],

2012. - 312 p.
4. About Bathymetry. Encyclopedia, National Geographic Society.
Available at:

http://education.nationalgeographic.com/encyclopedia/bathymety

5. Alimov AF., Bogatov V.V., Golubkov S.M.; pod red. V.V.
Khlebovicha ; rets.. N.V. Maksimovich, LV. Produktsionnaya
gidrobiologiya [Production Hydrobiology]. RAN, Zoologicheskii in-t
RAN, Biologo-pochvennyi in-t Dal'nevostochnogo otdeleniya RAN,
Gidrobiologicheskoe obshchestvo pri RAN [Russian Academy of
Sciences, Zoological Institute of Russian Academy of Sciences,
Biology and Soil Institute of the Far Eastern Branch, Russian Academy
of Sciences at the Hydrobiological Society]. - SPb.: Nauka, 2013. —
344 p.

Rios V.N.
EL CONTENIDO QUIMICO

DE LOS MANANTIALES DE ALTAY
Rusia
Estudiante de Grado, Facultad de las Ciencias Ambientales

La Universidad Rusa de la Amistad de los Pueblos, Moscu
fotieva94@mail.ru

Resumen: Los manantiales son las salidas naturales de las aguas
subterraneas a la superficie de la tierra. Las aguas subterraneas del
territorio de la Republica de Altai estan difundidas extremadamente con
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desigualdad. El agua de las fuentes minerales contiene la cantidad
considerable de las sustancias disueltas quimicas.

Palabras clave: los manantiales, la Reptblica de Altai, el contenido
quimico

Abstract: Springs are natural remedies of groundwater on the earth's surface.
The Altai Republic groundwater resources are extremely unevenly disturbed.
Its springs contain a significant amount of dissolved chemicals.

Key words: springs, the Republic of Altai, chemical content

Introduccién. La republica de Altai es una region montafiosa en
el centro de Eurasia con el clima moderadamente-continental, es el
territorio mas montafioso del sur de Siberia. Una de las riquezas
naturales esenciales de la republica de Altai son sus recursos hidricos.
El agua aqui es pura, tiene el gusto insdlito y posee propiedades
medicinales. [1, p. 9]

La red de los rios de la Republica de Altai es muy grande. Por el
régimen todos los rios de la Republica correponden al tipo "Altaico".
Para ellos es caracteristica la alimentacion mezclada. El agua se cae a
los rios cuando se derriten los glaciares, la nieve, y también, cuando
llueve. Los glaciares juegan un papel importante en la alimentacion de
los rios de las regiones alpinas de la Altai Central al mantenet un alto
nivel del agua durante todo el verano.

En total en la Republica de Altai hay mas de 6000 manantiales
naturales. En la actualidad en el territorio de la Republica de Altay son
estudiadas solo 1500 fuentes naturales. Ahora mismo se estudia la
composicion quimica del agua de 270 manantiales [2]. El trabajo se
realiza sistematicamente en los centros de investigacion. La
mineralizacion del agua de todas las fuentes inquiridas esta dentro de
los limites de 0,01-0,5 mg/dm3. Solamente en la region Kosh-
Agachsky se descubrieron 2 fuentes con la mineralizacién més alta (1,0
mg/dm3).

Métodos y materiales. Este verano, yo con el grupo de los
estudiantes de la universidad de Gorno-Altaisk visitamos algunos de los
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manantiales e investigamos su composicion quimica y los parametros
hidrologicos.

Todos los manantiales que se encuentran se diferencian por la
génesis, las condiciones de la salida del agua a la superficie y los rasgos
hidroquimicos [3, p.43].

Resultados

Ademas, los dividimos en siete grupos, en vista del grado de su
mineralizacion y la composicion quimica.

Primer grupo. Las fuentes con la mineralizacion del agua 0,01 —
0,1 mg/dm3. Son las aguas de la mineralizacion muy baja, su dureza
esta dentro de los limites de 0,12-0,58 mg-ekv/dm3, los significados pH
componen 6,5-7,5. Son las aguas dulces unicas.

Segundo grupo. Las fuentes con la mineralizacion del agua de
0,11 a 0,2 mg/dm3. Mas a menudo se encuentran en la region Ust-
Koksinsky. Los indices de la dureza del agua son 1,4-1,9 mg-ekv/dm3,
el nivel de pH esta dentro de los limites de 6,7-7,6.

Tercer grupo. Las fuentes con la mineralizacion del agua de
0,21-0,3 mg/dm3. Estan situados en las regiones Ongudaysky y Ust-
Kansky. El agua de estas fuentes es mas dura: (2,74-3,68 mg-ekv/dm3).
Los significados pH son de 7,5a 8,1.

Cuarto grupo. Las fuentes con la mineralizacion del agua 0,31-
0,4 mg/dm3. Mas a menudo se encuentran en las regiones Mayminsky
y Ust-Kansky. A este grupo pertenecen las aguas de las fuentes
populares en la republica: «Arzhan-Suuy», «Kyzyl-Ozeksky»,
«Manzherok», «Cheremshansky», etc.

Quinto grupo. Las fuentes con la mineralizacion del agua 0,41-
0,5 mg/dm3. Estas fuentes en la Republica se estudian poco. Se
encuentran solamente en tres regiones: Mayminsky, Shebalinsky, Kosh-
Agachsky.

Sexto grupo. Las fuentes con la mineralizacion del agua 0.51-1,0
no son caracteristicas para esta republica y componen 2,5% de las
fuentes estudiadas. Se encuentran en general en las regiones
Shebalinsky y Kosh-Agachsky. En el agua de estas fuentes se
encuentran mas metales, como, por ejemplo, hierro, y por eso, el sabor
del agua es peor.

Séptimo grupo. Las fuentes tienen la mineralizacion mas alta:
1,0 mg/dm3. Son extraordinariamente raros en el territorio de la
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republica y se encuentran solamente en la region de Kosh-Agachsky.
La dureza esta dentro de los limites 16,3-23,85 mg/dma3.

Conclusion

Revelamos que las fuentes termales tienen la mas alta
mineralizacion, porque las reacciones quimicas alli transurren mas
intensamente debido a las temperaturas altas.
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Water is the most important resource on Earth. About 70 % of
our planet is covered with rivers, lakes, seas and oceans. But 96,5% of

it is salty and isn't suitable for drinking and using in economic
activities. Only 3,5 % of water is fresh. About 80 % of fresh water is
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contained in glaciers. And only 1 % of fresh water is easily accessible
for people [1].

Fresh water is vital to human. That is why the problem of fresh
water in the world every year becomes more and more actual. Water
scarcity has been familiar to humanity since ancient times. It became
the cause of crises and social disasters. But now the problem has
become global. It sweeps almost all countries and continents [2].

Over the past 100 years the consumption of fresh water has
increased by 17 times and every year this number rises by 7 %. People
use the water for domestic, agricultural and industrial needs. In
industry, the use of water is three times higher than its consumption in
municipal services. The basic amount of fresh water is consumed by
agriculture. The world's population is growing and requires more farm
products to feed all the people. The norms of irrigation have increased,
because water has to be delivered to the distant places, which
contributes to the loss of water. In recent years, only 60% of the amount
of water, which is removed for irrigation was used.

Water on Earth is unevenly distributed. About one third of the
land area is occupied by the arid zone. Today, North Asia, the Middle
East, most of Africa, north-east of Mexico, most of the western states of
America, Argentina and Chile, the Australian continent have an
unstable supply of fresh water. More than eighty countries in the world
feel the lack of fresh water. Often, because of this political tensions are
going on between states. Developed countries such as Saudi Arabia and
Israel are desalinating seawater and pumping water from underground
sources. But incorrect use of groundwater leads to the depletion of their
reserves, decreasing the speed from 0.1 % to 0.3% a year. If this rate of
consumption of resources remains, after 20 years, some areas will
become unproductive.

Surface water of rivers and lakes is the main source of fresh
water. The largest consumers of water are India, China, USA, Pakistan,
Japan, Thailand, Indonesia, Bangladesh, Mexico and Russia. But even
in these regions the problem remains actual. However, in many parts of
the world the consumed volume of water has exceeded the permissible
value. For example, in the southwestern part of the USA the
consumption of water is equal to the average annual flow of the rivers.
Almost the entire flow of the Yellow River in China is spent on
agricultural irrigation and so it does not fall into the Yellow Sea 260
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days a year. Similar problems are also observed in other countries.
Water ponds in which these rivers flow will dry up and it can lead to
the destruction of ecosystems [3].

But most of all the developing countries are affected by the lack
of water. Almost one-fifth of the world's population lives in areas
where there is a shortage of drinking water. According to the World
Health Organization (WHO) in developing countries only 25% of the
rural population has reasonable access to the water supply. For
example, in Africa in the South of the Sahara almost 340 million people
are deprived of the access to safe drinking water. The effects of water
shortages can be very different from the deterioration of the living
conditions and development of the disease up to dehydration and death.
Lack of clean water is forcing people to use drinking water from unsafe
sources, which are often dangerous for health. In addition, due to the
lack of water people keep water in their homes, which can increase the
risk of pollution and creating favorable conditions for the breeding of
harmful bacteria. One of the major problems is the problem of hygiene.
People can' t bathe, wash their clothes and keep their homes clean. It
can lead to the appearance and spread of epidemics, which can be very
dangerous for people's lives. Every year almost 3 million of people in
the world die from the diseases, connected with the unsafe water [4].

At the same time in developed countries people don't save water.
The average person in the developed country everyday uses about 200
liters of water for personal needs.

Also one of the most important problems is water pollution.
Currently, the water pollution in large river basins has reached the
critical exponents. The main reasons of pollution are industrial
emissions and waste water runoff of fertilizers from the fields,
penetration of salt water in coastal zones into aquifers because of
pumping groundwater [5].

Scientists say that in the next 25-30 years, the world's reserves of
fresh water will be reduced by half. According to estimates, in 2030
approximately 47% of the world's population will be threatened by
water shortages. It is expected that in the future water scarcity will
cause international conflicts and mass migration [6].

As a result, we need to make efforts to preserve freshwater
sources, and to search for possible economically less costly ways to
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address the lack of fresh water in many countries, both in the present
and in the future.
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Abstract: Spouting of mine water causes environmental pollution on
the territory of the Kizel coal basin as acid mine water contains a
variety of elements the amount of which is higher than the threshold
limit value for water bodies.
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The Kizel Coal Basin is situated on the territory of Perm region,
the western Ural. The area of the basin is about 200 sg. km, the
geological folded area is formed of the Middle Devonian,
Carboniferous and Lower Permian rocks. This region contains Kkarst
deposits, including rocks of the Silurian, Devonian, Carboniferous and
Lower Permian periods. The total thickness reaches 4,000 m. Geologic
deposits are situated inside the depressions of karst and erosion. They
are also connected with the overlapping of different kinds of karst,
mainly suballuvial. The deposits of limestone, sandstone, quartz and
dolomite are forming the geological structure of the depressions near
mines [1, p. 215].

Hydrodynamic conditions of the surface and underground waters
have been changed due to introduction of circulating water supply
systems and exploitation of the hydraulic units. Bogging and
underflooding of the territories are determined by the spillage of
underground waters. Chemical suspension can change both the river
course profile and the granulometric content of the bottom sediments.
In addition, these processes contribute the current of the surface and
underground waters to the underlying aquifers within river valleys in
karst zones. The ecological situation of the region becomes worse as
the contamination of the surface and groundwater is connected with
mining and extraction of coal. Moreover, intensive weathering of the
minerals is observed in the excavation dumps as physical and chemical
conditions are changing. The interaction between the rock dumps and
atmospheric precipitation forms chemicals that reach the underground
water [1, p. 216].

A characteristic feature of the Kizel basin during its operation is
the formation of large volumes of acid mine water containing a variety
of contaminants in amounts many times higher than the threshold limit
value (TLV) for water bodies. All surface water bodies in the basin and
major rivers in Perm region were polluted by the spillage of mine
waters [2, p. 1].

The coal horizons in the Kizel Coal Basin differ from other
basins in the region as they contain high levels of sulphur (mainly as
pyrite) (5.8%) and ash (21.5%). The mine water chemistry is largely
dependent on the levels of sulphur, carbonate, and trace elements found
within the carboniferous strata. The concentration of more than 4%
pyrite results in high acidity (pH=2-3) and sulfide chemistry [1, p. 218].
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The composition of mine waters and runoffs from dirt piles to the
river network is rather close to each other. The content of chemical
substances such as hydrocarbonate calcium and mineralization is about
250 mg/l, pH = 6-8. These features describe the natural condition of the
water in the river. In the area of contamination the water mineralization
reaches 2 g/l, the content of sulphate-ion is increased and the potential
of hydrogen decreases.

Wastes of mining from spoil tips are stored on river banks and
fall into the bottom resulting in the presence of minerals not typical of
alluvium under the natural conditions. In the area of the waste bank the
composition of chemicals is the following: pyrite (3-13%), jarosite (up
to 4%), geothite (up to 4%), magnetite (up to 4%). Also magnetite (1-
2%), haematite (1%) were found below the mining boundary. The
process of carbonization predominantly occurs in the estuary of the
rivers. The presence of siderite and alluvium is also found in the rivers
of Kizel. The secondary water pollution is characterized by
accumulation of technogenic bottom sediments.

Therefore, the Kizel Coal Basin mining as well as coal
processing industry development results in the remarkable change of
water chemical composition and bottom sediments of local rivers [3,
p.143].

One of the methods to reduce the negative consequences of
acidic mine waters spouting is usage of artificial geochemical barriers.
For purification of mine water in natural conditions it is proposed to use
the wastes of soda production. When acid discharge reacts with alkaline
waste, pH increases due to reaction with carbonate and hydroxide of
calcium. This in turn decreases the concentrations of Fe, Al, Mn, Co,
Zn, Cu, Ni, Pb, Cd, Ti, and other elements resulting in the
neutralization of the acid water [1, p. 219]. Studies have shown that
using alkaline waste can increase pH of mine water to neutral values.
The content of other pollutants is reduced to allowable concentrations.

The most widespread method of reducing the negative impact of
spoil dumps on the environment in the coal industry is planting of
greenery on a dirt pile. There are also some methods of microbiological
reclamation of spoil heaps. However, these methods require additional
measures because of intensive development conditions of the sulfuric
acid process in the Kizel coal basin. It is necessary to decrease the
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acidity, and localize spread pollutants from the surface runoff and
groundwater.

The laboratory method of mine water neutralization is based on
the addition of 5% lime solution to samples of acid mine waters, which
are bottled in measuring cups of 500 ml or 1000 ml. Samples of mine
water were taken from spouting of Gubakha and Gremyachinsk towns,
“Lenin” and “ 40 1. VLKSM” mines. The volume of lime solution
increased in each following sample of mine water. Preliminary research
on mine water of Gremyachinsk town determined the optimal amount
of added lime solution in the mixture.

The results of the experiment and the dynamics of the
neutralization process determine the necessity of studying the
composition of the mixture and the precipitate after the decantation.
This data would assess the efficiency of the neutralizing method of the
acidic waters of the Kizel field.
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Resumen: Guatemala al igual que todos los paises del istmo
centroamericano contribuye en minima parte a la emision de gases de
efecto de invernadero (GEI), que se consideran la causa del
calentamiento global. Sin embargo, es una de las regiones mas
vulnerables al cambio climatico, debido a que esta sufriendo los efectos
de fenomenos hidrometereolégicos, que cada vez son mas frecuentes e
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intensos, provocando sequias e inundaciones y disminuyendo la
disponibilidad de agua.

Palabras clave: hidrometeorologicos, gases de efecto invernadero,
cambio climatico.

Abstract: Guatemala as all Central American countries contributes a
minimum part in the emission of greenhouse gases (GHG) that are considered
the cause of global warming. However it is one of the most vulnerable regions

to climate change, suffering from the effects of hydro meteorological

phenomena that are increasingly frequent and intense, causing droughts and
floods, and therefore water availability decreases.

Key words: hydrometeorology, greenhouse gases, climate change.

Con el calentamiento global, quien es mas afectada con los
efectos de los eventos extremos, es la agricultura, ya que mas del 80%
depende de la lluvia. De acuerdo con los calculos de la CEPAL , se
estima que los dafnos que provoco el huracan Mitch (1998) fueron de
748 millones de dodlares; 40% son dafios directos al sector productivo
concentrados en su mayoria en la agricultura. La tormenta Stan (2005)
dejo pérdidas por unos 837 millones de euros. Y seglin el informe
presentado en el marco de la XVII Conferencia de Naciones Unidas
sobre Cambio Climatico por Germanwatch, la tormenta Agatha (2010)
y la erupcion del volcan de Pacaya dejaron perdidas econdmicas por Q
12 mil millones equivalentes al 4.1 de ingreso al Producto Interno
Bruto —PIB-. Asimismo, el informe contiene los dafos causados por la
tormenta 12-E (2011) con mas Q 500 millones. A esto se debe sumar
las perdidas por los centenares de personas fallecidas y los millones de
personas damnificadas.

Desde 1998 a la fecha, cuatro fendmenos naturales han afectado
al pais, dejando pérdidas economicas de aproximadamente Q 23 mil
millones, lo que refleja el incremento en la frecuencia de eventos como
tormentas y huracanes, causando dafios al sector social (salud,
educacion y vivienda), al sector productivo (agricultura, ganaderia,
comercio, industria y turismo), de infraestructura, al medioambiente y
al patrimonio cultural; poniendo en duda la viabilidad econémica y
social del pais. Los efectos del cambio climatico impactan mas a la
economia campesina, ya que con lluvias, heladas, vientos huracanados
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o sequias pierden sus cosechas, como sucede en el presente afio en el
cual ha ocurrido el fenémeno de canicula extendida y se perdieron las
cosechas en el oriente del pais que es altamente dependiente de la
lluvia, afectando la generacion de empleos y poniendo en riesgo la
seguridad alimentaria.

En el corredor seco se estima que mas de 1 milléon de familias
viven de la agricultura de subsistencia y por lo tanto, estdn menos
preparados para enfrentar los efectos extremos, como la sequia de este
afio. La capacidad de resiliencia del area rural es menor, segin datos de
la Comision Nacional para la Reduccion de Desastres (CONRED)
indican que mas de 170,000 personas continian viviendo en zonas de
alto riesgo que se han visto afectadas por eventos extremos como
huracanes. Debido al empobrecimiento de los suelos causada por los
eventos extremos los campesinos buscan nuevas tierras para cultivar
talando bosques, y esto aumenta los riesgos cuando ocurren eventos
extremos.

El cambio climatico ha ocasionado disminucioén en la produccion
y en los rendimientos de la agricultura. El cambio climatico y la
variabilidad climatica han alterado los patrones de precipitacion,
afectando directamente al sector agricola, pero ain mas a la agricultura
familiar que es dependiente del agua pluvial, perdiendo productos por
la fuerte actividad de la lluvia, como el afio pasado y por la sequia,
como el afio en curso. La poblaciéon mas pobre es la primera en sufrir
los efectos, aunque toda la poblacion es victima de estos sean directos o
indirectos. La situacion se debe basicamente, a la desregularizacion del
ciclo hidrico, el acelerado proceso de pérdida de cobertura forestal, la
agricultura migratoria, la produccion de agro combustibles y de otros
productos de exportacion.

Muchos no ven el cambio climatico como un problema, mas si
como una oportunidad de negocio para la industria quimica;
manifestando que la industria quimica ayudara a crear un mundo mejor,
que esta industria sera la mas importante, ya que estara en el corazon de
la economia, innovacion y la tecnologia. Al estar en riesgo la seguridad
alimentaria de la poblacion, se hace necesaria la biisqueda de opciones
tecnologicas y practicas que permitan hacer frente a los retos que
impone el cambio climatico y la variabilidad climatica, y crea la
necesidad de impulsar una transicion a una economia que contamine
menos, haciendo uso eficiente y adecuado del agua. El cambio
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climatico estd a las puertas de una nueva revolucion industrial, el
desafio de esta generacion es la disminucion de CO2, cambiar el tipo de
energia que se utiliza, garantizar la seguridad alimentaria, evitar la
deforestacion y lograr un desarrollo humano mas equitativo.

Para lograr mayor efectividad es necesario que todos los sectores
de la sociedad tengan objetivos comunes y superar las barreras que los
separan, pero mientras esto llega es urgente implementar medidas de
adaptacion al cambio climatico, ya que no se puede dejar de lado la
desnutricion que la sequia ha provocado en el corredor seco del pais,
especificamente en los municipios de Jocotin y Camotén, debido a los
cambios que experimenta la temperatura que durante el dia es de
aproximadamente 25°C y por las noches presenta fuertes lluvias.

La eterna primavera estd desapareciendo, debido a que el pais
verde con excelente clima todo el aflo, es uno de los mas vulnerables a
los efectos del cambio climatico que afecta a nivel global. Sin
contribuir significativamente en las emisiones de GEI estamos
recibiendo sus efectos con mas frecuencia, con una tendencia a
agudizarse en los proximos afios causando el deterioro de nuestra
riqueza natural y belleza de paisajes, pero sobre todo a sufrir eventos
extremos causando pérdidas de seres humanos que no cuentan con lo
necesario para enfrentar sus efectos. Por lo que insto a los paises que
participaran proximamente en la COP en Francia a reconocer que
nuestro pais es uno de los mas afectados por el cambio climatico, a
brindar apoyo para fortalecer las instituciones y prepararse para
enfrentar los efectos de los eventos extremos provocados por el
calentamiento global. Si todos somos parte del problema todos
debemos ser parte de la solucion.
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The Great Barrier Reef is the greatest coral reef ecosystem on
Earth. We can say that the Great Barrier Reef is one of the best
managed marine areas in the world. At 348 000 square kilometers, the
reef is one of the wealthy and most diverse natural ecosystems on
Earth. 3000 coral reefs produce a maze with 1050 islands, which
stretches for 2300 kilometers along Australia’s north-east coast.

It is the largest complex of coral reefs in the world. It consists of
some 400 species of corals in 60 genera. The difference of depths
comprises vast shallow inshore terrains, mid-shelf and external reefs,
and beyond the continental shelf to oceanic waters over 2,000 meters
deep. The latitudinal and cross-shelf diversity, combined with diversity
through the depths of the water column, contains a globally unique set
of ecological communities, species and habitats. There are 4000 species
of mollusk, about 400 species of coral, some 240 species of birds, over
1500 species of fish, plus a great diversity of anemones, crustaceans,
marine worms, sponges, many species of marine algae and mangroves.
Waters of the Great Barrier Reef are feeding grounds for populations of
the threatened dugong. In addition, these waters are home for 30
species of whales and dolphins, and it is the area for humpback whale
calving. [1] It is home to six species of marine turtles. Green turtle
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breeding site is at Raine Island. The Australian government is taking a
number of steps to ensure water quality; coastal development; fishing;
collection of marine debris. [2]. There was a restoration of algae in
some regions. Saving the Great Barrier Reef is possible only with
concerted international efforts and Australian government action to
build reef resilience by reducing impacts. Huge funds were aimed at
studying the unique nature of the reef. The collection of scientific
information about the environmental safety of the Reef are undertaken
by various organizations, including research institutions and
government agencies such as the Australian Institute of Marine
Science, the Centre for Marine Studies at the University of Queensland,
CSIRO, and the Queensland Department of Agriculture, James Cook
University, the ARC Centre of Excellence for Integrated Coral Reef
Studies, Fisheries and Forestry. The Australian government has
developed a long-term sustainable development of the Reef 2050 Plan.
It includes cooperation with science, industry and the community. The
Plan has seven overarching themes reflecting the priorities for action —
ecosystem health, water quality, economic benefits, biodiversity,
community benefits heritage, and governance. The Plan envisages that
the improvement of water quality and biodiversity of the Great Barrier
Reef will be achieved by reducing the harmful effects of climate change
and anthropogenic factors. Managers have a critical role in ensuring
that commercial and recreational fishing are ecologically sustainable in
the Great Barrier Reef. [3]

Recreational fishing is one of the most significant recreational
activities undertaken in the Great Barrier Reef. Ecosystem effects and
cumulative impacts of this activity are poorly understood, but are likely
to be most concentrated in inshore areas close to major population
centres. Specific programs to collect fisheries information are in place
including biological monitoring, stock status process, recreational
surveys, log books for Species of Conservation Interest (including
turtles and dugong), quotas, vessel monitoring systems, licencing, and
Performance Management Systems. In addition, the government has
tightened measures against poaching, thereby increasing protection of
marine turtles and dugongs, developed program additional funding to
reduce marine debris.

Over recent years Australians have halted and reversed the
decline in water quality in the Reef's catchments. The Reef Water
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Quality Protection Plan plays a fundamental role in securing the health
and resilience of the Great Barrier Reef and adjacent catchments.
Improving water quality builds resilience in inshore coastal and
seagrass areas which support significant biodiversity such as turtles and
dugongs, and drive fisheries productivity. Water quality is a major
stressor to the reef that can be addressed at a local scale to improve its
resilience to other stressors such as climate change and increasing
intensity of extreme weather events. Based on monitornig average
annual pesticide load decreased by 28%, the load of total nitrogen by
10%, of dissolved inorganic nitrogen by 16%, the sediment load was
reduced by 11% compared with 2009 base year. [4] In the framework
of the implementation of the Reef 2050 Plan Australian Government
has committed $140 million to the Reef Trust to provide innovative,
targeted investment focused on improving water quality, restoring
coastal ecosystem health and enhancing species protection. The main
activity of Reef Trust is to develop mechanisms to assist in the delivery
of the Reef 2050 long term sustainability plan and will focus on known
critical areas for investment such as: improving water quality and
coastal habitat along the Great Barrier Reef; protection of threatened
and migratory species, particularly dugong and marine turtles;
monitoring the current outbreak of crown of thorns starfish which
destroy the coral. [5]

The implementation of the New Reef 2050 Plan will preserve for
future generations the unique biota of our planet. Joint activity of the
Australian Government, the scientific community, industry, traditional
owners, community will strengthen and sustain the ecological health of
the Reef and to ensure its sustainable development.
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According to the Mosekomonitoring data, in 2013 the average
content of PHC in Moscow soils was 332.5 mg/kg; the maximum
content was 2872 mg/kg of dry soil [1], while the standard content
(calculation of economic damage of lands) is 300 mg/kg [2]. The aim of
the research was to analyze the degree of PHC contamination of
playground territories located in three administrative districts of
Moscow. Playgrounds were selected as areas of high risk for human
health [3], because PHC contaminated soil may have allergenic, toxic
and carcinogenic effects, especially on children. Petroleum
hydrocarbons can get into children’s organisms with soil particles
during their games on playgrounds and in sandboxes. From 2012 to
2014 the Department of Housing and Public Utilities and Amenities of
Moscow held a reconstruction of playground areas - the soil was
replaced by a soft rubber coating on the basis of crumb rubber. This
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was done to reduce the intensity of soil contamination and
accumulation of PHC on open ground areas. With regard to the sand,
according to the regulatory documents, sand of sandboxes must be
replaced regularly (3 times a year) for the prevention of pollution [4].
However, this rule is often ignored in real life. Therefore sand in
sandboxes is potentially dangerous for children. Sampling sites were
established on the territory of 3 administrative districts of Moscow
characterized by a different kind and intensity of human impact.
Khamovniki District of the Central Administrative Area (CAA) is
characterized by a high traffic density. Kapotnya District of the South-
Eastern Administrative Area (SEAA) has a stationary source of PHC -
Moscow Oil Refinery (MOR). Voronovsky District of Troitsky SA
(TAO) was selected as a conditionally clean residential territory where
the above factors are excluded. Totally we screened 9 sites and selected
11 samples of sand and sandy soils: 8 samples of sand from sandboxes,
two soil samples and one sample of relatively clean sand as a control
one from a quarry in Mozhaisk, free from human impact of any kind. If
soft rubber coating was absent on the playground soil samples were
taken from the places children were most likely to contact with (descent
from the hills, around the swing). All playgrounds were located at
different distances from the roads - from 10 to 50 meters.

Analytical research was conducted at the Laboratory of Soil
Hygiene, FGBI "Scientific-Research Institute of Human Ecology and
Environmental Hygiene named after A.N. Sysin" of the Ministry of
Health of the Russian Federation.

Measuring PHC content in the samples was conducted by the
method of infrared spectrophotometry.

The results obtained showed that the sands and soils of all the
playgrounds in question were contaminated by PHC, though the degree
of PHC contamination varied. Thus in almost all the samples the
content of toxic agents does not exceed the limit values (300 mg/kg),
but is significantly higher than the control sample.

The highest concentration of PHC (706.5 mg / kg) was found in
the soil of the playground, situated at 12, the2nd Quarter of Kapotnya,
SEAA. It is the only sample where the pollutant content was
significantly higher than the MPC, almost 2.4 times, which can be
explained by the close proximity of the playground to the Moscow Qil
Refinery (MOR) and a sufficiently long period of the exposure.
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It should be noted that the ground soils are much more polluted
by PHC than the sand from the sandboxes on the territory of the same
playground. Thus, in the Central Administrative District contaminant
concentration in soils was 173 mg/kg, which is 15.2 times higher than
in the sandbox. A similar pattern is observed in the SEAA where PHC
excess in soils is 6.4 times higher as compared to the sand.

In general, the high content of PHC in the sand in comparison
with the control value can be explained by the proximity of
playgrounds to highways and parking lots, and emissions of pollutants
from vehicle exhaust gases.

We have also observed considerable impact of barriers (houses,
green areas) on PHC concentrations in soil and sand. If a playground is
protected from the nearby highway or parking lot the content of PHC in
the sand would be several times lower than on a similar site without any
barriers.
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Annotation: Olverschmutzung beeintrichtigt die Umwelt. Um das
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Abstract: Qil pollution negatively affects the environment. Land recultivation
could be an appropriate solution of this problem.
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Der Zweck dieser Arbeit herauszufinden, worin die Gefahr von
Olverschmutzungen besteht, und welche optimale Mdglichkeiten es
gibt, um die etstehende Verseuchung des Bodens zu beseitigen. Es
wurden folgende Aufgaben gestellt: zu bestimmen, wie die Olunfall
passiert, indem ich eigene Erfahrung verwende; negative
Auswirkungen der Olverschmutzung auf Okosysteme; die Methoden
der Sanierung verseuchten Bodens vorzulegen. Unter der Olpest ist
gemeint, Ol in die Umwelt zu gelangen. Dazu gehdren auch
Unfalltanker, Olplattformen, Bohrinseln, Brunnen, Emissionen von
nach der Olraffination entstehenden Stoffen. Einer der Hauptgriinde
von Uberliufe in der Ol- und Gassektor nehmen den zentralen Platz [2]:
ein hohes Mall an Verschleil der Produktionsanlagen; ungeniigende
Qualitdt der Projektdokumentation; Mangel an Erfahrungen; Nicht
geniig Geld zur Verfiigeung stellen, um die Unfille rechtzeitig zu
beseitigen.
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Es

gibt

Olverschmutzungen  verschidener

Art.

CMA

Kohlenwasserverschmutzung - eine der wichtigsten Umweltprobleme
des Regions. Olflecke befinden sich sowohl an Gewissern als auch auf
dem Boden. Darunter leiden jeweilige Okosysteme. Verletzt werden
Nahrungsketten, Lebenszyklen von Tieren, Pflanzen, Fische, etc. Es
wird auch Gewohnheiten von Lebewesen gedndert. Fische
darunter besonders. Nach Angaben von "Rosneft" AG tretenOlunfille
stindig auf. Das Ol wirkt auch sich auf die Flora, die Atmosphire und
etc.[3]. In diesem Zusammenhang mdochte ich eine Statistik zeigen, die
wihrend des Praktikumsbei der Sanirung verseuchten Bodens in der
CMA gewonnen wurde. Es ist notwendig, auf die Tabelle 1
Aufmerksamkeit zu schenken [1].

Tabelle 1 Sanierung von kontaminierten Flichen von Ol-und
Gasunternehmen in der Autonomen Regions, ha [1]

leiden

Kumulierte Gegriindet Kom | Kumulierte
verschmutzte verschmutzte missi | verschmutzte
Flachen im Flachen im Jahr on Flachen am
01.01.2014 01.01.2014 im 01.01.2015
Jahr
Betrieb Erdol Erdol iglg Erdol
und Auftr und Auftri no?n und | Auftr
Erd6lp | iebw | Erdolp | ebwas Erdol | iebw
men
rodukt | asser | rodukt ser und prod | asser
e e sanie ukte
rt
OAO 137,
"L UKoil 160,8 12 1,9 0,2 32,4 7 9.4
OAO
"Surgutn 4,6 0,11 0,5 0,05 0 51 | 0,16
eftegaz"”
000
RN- | 10897 | %83 | 1107 | 1195 | 36 | 1200 | 703
Yugansk 5
neftegas
Filial
1939 498 25,5 8,2 118 | 1881 | 505
«RN-
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Manage
menty
«West-

Sibirien»

OAO
"NK- 7,6
Slavneft

0.00 /14 | 085 | 1 8 | 09

OAO
"Tomsk 52,4 0,23 17,9 0,24 2,8 70,4 | 0,38
neft"

OAO 107
"Gazpro 20,7 0,15 0 0 0 ' 0,15
" 4
m Neft
OAO NK

"RussNe | 30,5 | 0,11 | 0,226 0 33 | 286 | 23
ft"

Andere
Unterne 108 0,02 0,05 0 5,2 103 | 0,02
hmen

Insgesa | 3414 | 1094 | 158 129 3445 | 1222
mt fiir 166
den CMA 4508 287 4668
Bei langfristigen Zeitraum von maximalen

Akkumulationsbereiche von Altlasten (7045 Hektar) auf dem
Territorium von Autonomer Kreis von Chanten und Mansen wurde im
Jahre 2006 beobachtet. Weiter kommt eine Abnahme bis zum Jahr
2015. Heute ist es 34%. (2377ga).

Auf dem Gebiet des Kreises passiert Renaturierung ab
Baubeginn von Olanlagen. Spricht man iiber Rohrleitungen, sollten
Pipelinetrasse saniert werden. Dies wird volgenderweise durchgefiihrt:
die fruchtbare Bodenschicht entfernt wird und in einem temporiren
Deponien entlang des Streifens der Konstruktion innerhalb der
vorgegebenen Entladungsstandards gespeichert befindet und zur
Riickgewinnung nach dem Ende der Bau- und Planungsarbeiten
verwendet wird. MaBnahmen sind: Baumaterialienentfernung,
Entfernung auf dem Baugebiet aller Einrichtungen; Riickkehr des
Bodens fiir das Schaffen einer glatten Fldche; die Zerstreuung der
restlichen Boden auf den rekultivierten Flichen oder Transportierung
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ihn in speziell ausgewiesene Gebiete laut dem Projekt; Malinahmen,
um Erosion zu verhindern; Deckung der rekultivierten Flichen mit der
fruchtbaren Bodenschicht. [2] Beim Bohren von Brunnen miissen
Wasserreservoir zum  Speichern von  Waschfliissigkeiten und
Akkumulieren ersten Olproben und Kondensat erzeugt werden. Die
Reservoire, die in der Bodenvertiefung sein miissen, miissen ekraniert
werden. Dann miissen folgende MaBnahmen gertoffen werden: Die
Entfernung von Brunnenbau, Bauschutt, Erdélprodukte und die bei der
Bohrung verwendete Materialien in der vorgeschriebenen Weise;
Befiillen von Reservoiren und die Oberflicheplanung; Durchfiihrung
der notwendigen Meliorasations- und Erosionsschutzanlagen;
Bedeckung der Oberfliche mit einer fruchtbaren Schicht des Bodens;
Bei der Landgewinnung von Bodenflichen, die von Erdél,
Erddlprodukte und Olfeldabwasser verunreinigt wurden, muss man
notwendige MaBnahmen zum Umweltschutz treffen: den Abbau von
Erdolprodukten beschleunigen; Kochsalzlosung und alkalischen Boden
beseitigen. Alle Prozesse entsprechen dem Staatlichen Standard, und
zwar[2]: 17.5.3.04-83, 17.4.3.02-85
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Abstract: The results describing the state of the soils of «Vishersky»
reserve are presented. The assessment of heavy metal content and soil
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acidity was conducted within the research. The bioassay tests on
Daphnia magna and Chlorella vulgaris were performed as well. The
data from geochemical analysis and bioassay tests along with
cumulative soil contamination level was acquired. The results of
correlation analysis between determined parameters are depicted and
the correspondences between some of them were determined. The
conclusion is that there is no significant anthropogenic impact on the
soil cover of the reserve, and that on the total index of pollution values
are at an acceptable level.

Key words: bioassay, geochemical analysis, correlation analysis, soils,
heavy metals, ecological monitoring, Chlorella vulgaris, Daphnia
magna

Map key:

D «Vishera» reserve

Soil types:

- Mountain tundra
humic-illuvial

[ Mountain forest brown

[ Mountain meadow

[ Underdeveloped

I Podzolic

[_] Semipodzolic

Figure 1. The soils of the reserve «Visherskiy»

241

241



The specially protected natural area of the State natural reserve
(SNR) «Vishersky» is located in the extreme North-East of the Perm
Region, in the upper reaches of the Vishera River. According to the soil
map of the Urals [4, p.10] the following types of soils are distributed in
the reserve: mountain-tundra soil in combination with mountain forest
tundra soil, mountain-meadow-forest soil and typically meadow soil,
mountain forest acid nonpodzolized soil, mountain podzolic soil. Map
of soils [2, p.38], published in the Atlas of the Perm Region in 2012
distinguishes 6 types of soils: mountain tundra humic-illuvial, mountain
forest brown, mountain meadow, underdeveloped, podzolic and
semipodzolic soils (Figure 1). The largest area is covered by mountain
forest brown and mountain tundra humic-illuvial soils. It is necessary to
organize systematic observations for the state of the protected areas [1,
p.3], an important part of monitoring is assessment of the state of the
soil cover. Soil is a very specific component of the biosphere because
it not only accumulates pollution components, but also acts as natural
buffer controlling the transfer of chemical elements and compounds in
the atmosphere, hydrosphere and living matter [3, p.15].

The purpose of the study was to assess the ecological state of
soils of the SNR «Vishersky» using the methods of geochemical
analysis and biotesting

Materials and methods. The experimental part of the work
includes several stages: selection, preparation, sample analysis and
processing of obtained results. Route of the study was maped through
the ecological trail of the Vishersky nature reserve from the cordon
Lyp'ya to the top of the Tulymskiy stone. The reserve «Vishersky» is of
special scientific interest for soil quality investigation and has practical
importance for development of recommendations for future use of
bioassays during an environmental assessment and its combination with
the geochemical analysis of soil.

Sampling plots were laid on the territories of different plant
communities. All of them were laid on 9 testing sites (Figure 2).
Preparation of samples for analysis, bioassay, determination of heavy
metals and the reaction of soils was carried out with standard methods
[6,7] on the basis of the laboratory of ecology and nature protection
PSNRU. During the bioassay we used two test objects: Daphnia magna
and Chlorella vulgaris. From the results of biotesting the value of toxic
dilution ratio (TDR) and the value of harmless ratio of dilution in 48-
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hour experiment with 10% death rate (HRD) were calculated for
Chlorella vulgaris and Daphnia magna respectively. Determination of
heavy metals content in soil samples was carried out with the
wavelength dispersive X-ray  fluorescence spectrometer
"SPECTROSCAN MAX G". Reaction of the soils was measured with
multi-parameter instrument Multi 350i.

Results and discussion. Table 1 presents the results of analysis of
heavy metals content. The results of biotesting showed that in all
experiments with Chlorella vulgaris as a test object more than 30%
growth stimulation was observed. The index of the percentage
deviation from the control has a negative value in all cases. It was
found that Daphnia magna as the test object did not reveal toxicity of
the soil samples studied in all experiments.

D «Vishera» reserve

A i ‘ P
— y
@ Sample plot : 1 : >‘5 3 " ;
A O e

= Ecological path

Figure 2.The map of the sampling sites in the reserve
«Vishersky»
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Table 1 The content of heavy metals, mg/kg

D

£ 5 & 2|8|3|2|8|5 |6 |> |F

w

Nel |72 |17 |6 [92 |45]35 |13 | 550 | 135 | 107 | 8373
No2 106 |23 |8 [68 |42 ]34 |13 | 627 | 131 | 80 | 6963
Ne3 1106 |18 |7 |59 |47 |30 |12 | 545|143 |89 | 9380
Ne4 1122 121 110 |50 |47 129 |9 [384]129 |96 |9130
Ne5 |89 [13 |7 [47 |46]29 |11 | 522 | 128 | 102 | 9387
Ne6 |50 [16 |3 |25 44|32 |33 | 116 |[165 |51 | 7533
Ne7 146 [12 |6 |23 [44]16 |1 142 | 118 | 71 | 8857
Ne§ |68 [11 |9 [79 |45[35 |13 |479 |139 | 113 | 9257
Ne9 |73 |24 |5 [64 |47 ]34 10 | 396|162 | 128 | 1234

The contradictory character of the data received should be noted:
the aqueous extract had no toxic effect on Daphnia magna and, on the
contrary, toxic effect of more than 30% growth stimulation was
observed in varying degrees in all experiments on Chlorella vulgaris.

Thuswise, comparable values of the TDR and the HDR were
found only in soil samples from sampling sites Ne 2-5 (Figure 3). It is
important to emphasize that the difference in the results of biotesting is
addressed to the fact that the test objects belong to different groups of
organisms, different test functions and test reactions. For biotesting on
Chlorella vulgaris the reproductive function is considered, and the test
response is its inhibition (20%) or stimulation (30% and more). For
biotesting on Daphnia magna the test function is the viability of these
crustaceans, and the test reaction is expressed by their mortality (less
than 10% - toxic effects, more than 50% - acute toxic action) due to
their exposure to hazardous substances.

The study on identification of the degree of toxicity of soil
samples taken on the territory of the state nature reserve «Vishersky»
showed that their aqueous extracts exhibit toxic effects on Chlorella
vulgaris in the form of stimulating growth (more than 30%), with the
greatest toxicity and magnitude of the TDR in marked test areas Nel
and Ne 4. The lowest TDR is marked on the sample plots Ne 3 and Ne 5.
In contrast, this toxic effect has not emerged during testing the water
extracts of studied soils on Daphnia magna that may be due to its
greater resistance to chemical substances. According to the data of
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heavy metals content in the soils obtained the coefficients of
concentration
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Figure 3. Ratio between TDR and HDR
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Figure 4. The total pollution index (Zc) of the reserve «Vishersky» soil
(Kc) and summary indicators of soil pollution (Zc) were calculated.

The total index of pollution (Zc) demonstrated a permissible
level of contamination (less than 16) from 1.52 on test site Ne7 to 8,03
at test site Ne9 (Figure 4) at all trial sites.

Characterizing the soil acidity of the state natural reserve
«Vishersky», the relevant (pH(H20)) and potential (pH(KCI)) acidity
were evaluated, whose values are presented in Figure 5.0verall, it can
be noted that all soils are acidic. The difference between actual and
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potential acidity was determined, which is approximately equal for all
investigated soils.

o B N W b~ 01 O
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e Ahsolute pH Ld=Potential pH
Figure 3. The acidity of the soil at the reserve «Vishersky»

As a result of the analysis of soil samples, taken at 9 sample plots
on the territory of the state nature reserve «Vishersky» the toxicity
values, the content of heavy metals and the values of absolute and
potential acidity were acquired on which further correlation analysis
was carried out.

Correlation relationship of the TDR from the bioassay on
Chlorella vulgaris and HDR from biotesting on Daphnia magna wasn’t
identified during the correlation analysis. In the correlation analysis
between indicators of toxicity and content of heavy metals in the soils a
moderate negative relationship between the TDR value and the content
of Mn was revealed. A weak positive correlation between the TDR
value and the content of Pb, Cr and Ti, in soils was determined. Also
weak but negative relationship is observed in relation to Sr and As,
when with increasing its amount in the soil decreases the values of the
TDR. In relation with the HDR value a weak positive correlation with
the contents of Sr, Pb, As, Zn, Cu, Mn, and a weak negative correlation
with the content of Cr and Ti were observed.

The analysis also revealed a weak negative relationship between
absolute and potential acidity and value of the TDR. With increasing
soil acidity (the numerical value of pH decreases) the TDR value
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increases. Additionally, in the case of HDR indicator, with increasing
acidity (a numeric pH values indicator decreases) it decreases, what is
positive relationship. During the analysis of the relationship between
the total index of soil contamination and their toxicity a weak positive
correlation with the index of HDR was identified.

Conclusion. According to the results of the research it was
revealed that the pollution level of soils of the reserve «Visherskiy» is
within tolerance. It follows from the data of geochemical analysis, from
the content of heavy metals in soils in particular. Toxicological analysis
also showed that the soils are not hazardous, so far as the reciprocal
dilution in the bioassay for Chlorella vulgaris and Daphnia magna did
not exceed 100, although the potential application of Chlorella vulgaris
for biotesting of soils can be questioned [5]. The overall analysis
showed a slight degree of anthropogenic impact on investigated soil of
the state nature reserve «Vishersky» and an allowable level of total
pollution.
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Abstract: The article deals with the problem of radiation accidents,
sources of radioactive waste, RAW categories, and inactivation
methods. The statistics of radiation contamination is analyzed. A
special attention is paid to the decontamination methods and ways of
territory regeneration.
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Radioactive contamination of the biosphere means a
concentration growth of radioactive substances in living organisms and
in the habitat as a result of human activities [1, p.236]. The increased
intensity of industrial production in the second part of the twentieth
century led to the emergence of a large group of anthropogenic
radionuclides. Radioactive waste contamination can have a number of
sources. The majority of waste originates from the nuclear fuel cycle
and nuclear weapons reprocessing. Other sources include medical and
industrial wastes, as well as naturally occurring radioactive materials
(NORM) that can be concentrated as a result of processing or
consumpting coal, oil and gas, and some minerals [2, p.6].

Contamination of settlements, objects and territories by
radioactive substances can occur as a result of radiation accidents at
enterprises of nuclear fuel cycle, activities of companies, organizations
and institutions that use ionizing radiation sources based on radioactive
substances of natural and artificial origin, as well as the use of nuclear
warheads.

Waste from the front end of the nuclear fuel cycle is usually
alpha-emitting waste from the extraction of uranium. It often contains
radium and its decay products. The back end of the nuclear fuel cycle,
mostly spent fuel rods, contains fission products that emit beta and
gamma radiation, and actinides that emit alpha particles, such as
uranium-234, neptunium-237, plutonium-238 and americium-241, and
even sometimes some neutron emitters such as californium. These
isotopes are formed in nuclear reactors [3, p.235].

RAW categories.
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Picture 1. Sources of radioactive waste

Classification of radioactive waste in the UK is the following:

HLW = high level waste, ILW = intermediate level waste, LLW = low
level waste, SRS = sealed radioactive sources.

VLLW - Wastes which can be disposed of with ordinary refuse, each
0.1 m3 of material containing less than 400 kBq of beta/gamma activity
or single items containing less than 40 kBg.

LLW — Wastes containing radioactive materials other than those
suitable for disposal with ordinary refuse, but not exceeding 4 GBg/te
of alpha or 12 GBg/te of beta/gamma activity.

ILLW - Wastes with radioactivity levels exceeding the upper
boundaries for LLW, but which do not need heating to be taken into
account in the design of storage or disposal facilities.

HLW - Wastes in which the temperature may rise significantly as a
result of their radioactivity, so this factor has to be taken into account in
designing storage or disposal facilities.
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Picture 2. Schematic classification of radioactive wastes

The principles of gravity play an important role as concentrating
mechanism. Radiation substances penetrate into the soil using dust
particles, rain drop and flow, contaminated leaves.

The inactivation methods can be divided into three groups: 1)
mechanical; 2) physico-chemicals; 3) biological.

Skim and burial ploughing. [4]This method is very useful for
large territories. For example, it can be used in parks and in urban
environment. A plough skims off the topmost layer of soil (about 5 cm)
and buries it at a depth of some 40-50 cm without inverting the
intermediate layer. The removal of only about a 5 cm layer of topsoil
rarely affects the fertility of the land, and poorer quality subsoil is not
brought to the surface. Overall, skim and burial ploughing greatly
reduces radiation levels at the ground surface, the resuspension hazard
is eliminated, most of the contamination is made inaccessible to plant
roots, and soil quality is unaffected. The effect of the procedure, which
has been tested in the former USSR, has been found to be a reduction of
the dose-rate by some 94%, but in very sandy soils it may be difficult to
achieve the objective with this method.

Triple digging. Triple digging is an excellent method to reduce
the dose in people, both where the uptake of plants is considered, and
for external dose reduction. This method can be used in gardens and
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other places where it is impossible or expensive to use skim and burial
ploughing. It can be seen that if the initial contamination is in the
uppermost 10 cm of soil, the dose reduction factor will range from 0.08
to 0.5, depending on the size of the plot and the initial distribution.

Method of topsoil removal. This method of decontamination of
polluted sites involves removing the top layers of soil to a depth of 10
— 15 cm with subsequent burial sections at cemeteries for radioactive
waste. Topsoil removal was widely used on contaminated territories
after the Chernobyl accident and allowed reducing the dose several
times.

Screening method. The technology of this method offers
covering the infested areas by special "screens". Usually, it is applied
after the topsoil removal to achieve the greatest effect. The screens
absorb the flow of ionizing radiation from contaminated soils. Gravel,
sand and asphalt are part of these “screens”. The application of this
method gives a decrease of dose rate 10-fold.

Hydro separation method. According to the “Mayak” research
center and “RosAtom” [5], most of the radioactivity accumulates in the
smallest soil particles. Dividing the soil into several fractions, it is
possible to allocate and accumulate the largest part of polluting
participles, which could then be disposed as radioactive waste. Hydro
separation is one of the most effective methods for isolating a fraction.
By carrying out the processes of hydro separation we remove the top
layer of the soil, separate big inclusions (over 10 mm in size), fragment
large soil particles into smaller ones in aqueous solution. Then, in the
solution they are further split into mineral and organic components.
Inactivated soil has to be returned to the selection place, and the “dirty”
part of soil has to be buried as radioactive waste. The technological
scheme made it possible to increase the cleaning efficiency of the
primer 5-10 times.
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Sowing tall trees. Migration of radionuclides can be prevented
and localized by planting tall trees [6, p.187] of mixed type such as
birch, oak, aspen, alder, pine, et cetera. It is important that further using
of wood is prohibited. The main part of radionuclides takes shallow
root system located at a depth of 15 cm and performs a major role in
providing mineral nutrition of the forest. The most active of them are
captured 90Sr, accumulating in the trunks and large branches of trees.
The cycle of radionuclides is repetitive, iterative process stabilizes after
4 to 5 years in deciduous and 10 - 12 in coniferous forests after
environment contamination. Special attention is paid to polluted forest
fire risk due to high possibility of massive re-pollution causing by
burning wood. Of non-timber forest products the most dangerous are
berries and mushrooms.

253

253



Leaching method. Method of decontamination of radioactive
materials involves a number of successive operations. Leaching of
radionuclides from the solid phase with mineral acid and subsequent
neutralization of the solution with alkali to pH 5,8-5,9. The precipitate
is separated by sedimentation and the clarified solution is treated with
alkali to a pH of 9-10 and is subjected to redox treatment in electrolysis
with soluble electrodes made of manganese steels at saturation of
solution with oxygen in the air. The products of co-precipitation of
radionuclides with collectors and coagulants are removed by
sedimentation. The solution is filtering, adjusting with acid to a pH of
8.5-9.0, is passed through the sorbent with the subsequent processing
solution dialysis membrane or regeneration of reagents
decontamination.

Conclusion. To sum up ideas, firstly, decontamination activities
usually do not use one method, and it is necessary to use methods in the
complex. Secondly, in each case of contamination an individual
approach with a set of measures is needed. Thirdly, it is necessary to
monitor the territory even after inactivation.
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AHHOTOAIHA. DKOJIOIMUYECKas CUCTEMa COBPEMEHHOI'O ropoJa
HaxXoOJUuTCA 1moa NOCTOSAHHBIM BJINSAHUEM MHOT'OYHCJIICHHBIX HCTOYHHUKOB
3arpsi3HeHust. Llenb paboThl — onpenenuTh, UCIONIb3Ys METO
OMOMHMKAIINH, CyMMapHY0 (PUTOTOKCUYHOCTH ITOYB Ha ITPUMEDE T.
I'po3HoOro. YCcTaHOBIEHO, YTO HAMMEHBINEH (PUTOTOKCHYHOCTHIO
OTJIIMYAETCS 110YBA, B3ATAS C YIUL C MUHUMAJIbHONH HHTEHCUBHOCTBIO
TPaHCHOPTHOI'O TIOTOKA, B HEH 3arpsA3HSIONINE BELIECTBA HAXOAATCS B
KOJIMYECTBAX, HC MPCACTABIIAIONNX OITACHOCTHU IJId SKOCUCTEMBIL.
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Abstract: The ecological system of a modern city is under a constant
influence of numerous sources of pollution. The objective was to determing,
using the method of bioindication, the total soil phytotoxicity by the example

of Grozny. It was determined that soil samples from the streets with the
minimum traffic intensity have the lowest phytotoxicity level.

Key words: phytotoxicity, bioindication, wild radish, traffic flow.

OKoJIorHYecKas CUCTEMa COBPEMEHHOTO Iropojia HaXOAUTCS MOJ
MOCTOSIHHBIM BJIMSIHUEM MHOTOUYHUCIICHHBIX HWCTOYHUKOB 3arps3HCHUSI.
YpoBeHb TPAaHCIIOPTHOTO 3arpsi3HeHHst HapactaeT, pocturas 80 % ot
BCEX 3arps3HSIOMUX aTMOC(epy BELIECTB.

Llens paboThl — OMpENENUTh, UCTIONB3YSl METOA OMOMHIMKAIINU
CYMMapHYI0 (PUTOTOKCHYHOCTH I1I0YB Ha IpuMepe I. ' posHoro.

OOnbexTuBHbIE (aKTBl CBUACTENBCTBYIOT O CYLIECTBOBAHUHU
TECHOTO BIHUSHUS (PaKTOPOB CpeAbl Ha OHOTHYECKHE MPOLECCHI
skocuctemsl [1, 3].

W3MeHeHue  COCTOSIHUSL ~ TOPOACKOM  cpedbl  OKa3bIBAaET
CYLIECTBEHHOE BIIMSIHUE HA POCT M Pa3BUTUE TECT-PACTCHUH.

MOHUTOPUHT COCTOSIHUSI PACTHTENILHOCTH HEOOXOJWUM TIpU
OIpEJICJICHNH PEaKLUH XKUBOTO OpraHU3Ma Ha M3MEHEHHS COCTOSHHS
OKpY>Karollel TOPOJICKOU Cpeibl.

PacTurenbHOCTh — OCHOBHOM KOMIIOHEHT 3KOCUCTEMBI, KOTOPBINA
00eCcneunBaeT KU3HEACATENBHOCTh JIPYTUX DIEMEHTOB 3KOCHCTEMBI,
M3MEHEHHE €€ COCTaBa B Pe3yJbTaTe BO3ACHCTBHS MHOT'OYHMCIICHHBIX
(baKTOpOB CpeAbl BIMSET HAa COCTOSHHE JKOCHCTEMBI B IIEJIOM H,
CJIEJIOBATENIbHO MOXET OBITh HWCIIOJNIB30BaHO Kak JUarHOCTHYECKHH
npusHak [2].

B xome oneHkn QUTOTOKCHYHOCTH TIOYBBI HEOOXOIUMO
NPUHUMATh BO BHUMaHHE BEPOSTHOCTh aKKyMYJISIIIAM B BEPXHEM CIIOC
OCTaTKOB PA3JIMYHBIX 3arPA3HSIOMINX BEIICCTB.

Metox naer BO3MOXXKHOCTb YCTaHOBHTH HHTETPHPOBAHHOE
BIIMSTHUE 3arpsA3HSIONIMX BelecTs [4].

C menpio OMpeneNeHusl CTENeHH aKKyMYJSIHN 3arps3HAIONIINX
BEIIECTB B BEPXHEM CJIOE TIOUBHI 3aJI0KEH J1abopaTopHbId onbIT. TecT-
pacTeHue: peabka aukas, copT Cynapymika. [TpousBoauiu oToop npod
n3 moBepxHOCTHOTO (0-5 cM) CJI0sI TIOUBHI, HanOoJee MOABEPKEHHOTO
BO3JICHCTBHIO 3arps3HSIONINX BEIIECTB (Ta0JIHUIa).

256

256



Tabnuua 1. Ouenka GUTOTOKCHYHOCTH TOPOACKHX MOYB T. [ po3HOTrO
(buonnaukarop — peapka aukas, copt Cyaapymika)

Bapuantsr 1 OtHomeHne K KOHTPOIo, %
2 3 4 5
KonTtpons (1ecHol MaccuB) 100 7,5 120,0 9,5 310,0
[lepexpecTok yi1. 86,6 84,9 79,1 77,5 82,3
MaskoBckoro u CalixaHoBa
yi. 3aBeTsl Mmpnaa 93,9 86,3 84,9 86,7 80,4
yi1. JKyKoBCKOTO 90,3 91,7 92,6 90,2 85,0
yi. JI. AmuHa 98,2 93,9 94,6 83,4 85,4
yi1. YalKoBCKOTO 97,3 95,0 95,5 84,8 87,6

[Tpumeuanwne: 1 — BCXoxkecTs ceMsH, %; 2 — AUHA KOPHA, CM; 3 — BEC
KOpHEH, Mr; 4- BRICOTa POCTKA, CM; 5 — BEC POCTKA, MT'

IIpu moceBe JUKON peAbKH HA KOHTPOJIE BCXOXKECTh CEMSIH TECT-
pacrenus 6su1a 100,0%. Ilpu moceBe B MOUBY, B3ATYIO C PA3IMYHBIX 110
WHTEHCHUBHOCTH TPAHCIIOPTHOTO IIOTOKAa YyIUI[ T. ['pOo3HOTO 3TOT
MoKasaTellb CHU3HIICA U cocTaBuil 86,6-98,2%.

AHanornyHasi 3aKOHOMEPHOCTH HaOIIOAaeTcs MO OCTAIbHBIM
MOKa3aTeNsIM (JJTHHEe, Macce KOpHeH, BEICOTe U Macce pocTka). [lousa,
B3ATas Ha TepeKpecTke ynul MaskoBckoro u CaiixaHoBa: JUTMHA KOPHS
— 84,9 %; macca kopueit 79,1 %; BeicoTa poctka 77,5 % , Macca pocTka
COOTBETCTBEHHO 82,3%.

ITouBa ¢ ynuIil ¢ MEHEE WHTCHCHBHBIM JBIMKEHUEM (Y. 3aBEThI
Wnbnva u yi. )KykoBckoro) Obuia 6oiiee OiaronpusiTHON It pocTa u
pasBUTHS TecT-pacTeHUil: [yHa KopHs — 86,3-91,7 %; macca KopHeil
84,9-92,6 %; BeIcOTa poctka 86,7-90,2 % , Macca pocTka
cootBercTBeHHO 80,4-85,0% (Tabnuia).

ITouBa ¢ ynuil ¢ MUHUMAJIBHON UHTEHCUBHOCTBIO JBIIKEHUS (YII.
JI. Slmmua m yn. YaiikoBckoro) Oputa camMod OnarompusTHOW st
pa3BuTHUs TecT-pacTeHuii: amuHa kopHs — 93,9-95,0 %; macca kopHei
94,6-95,5 %; Beicora poctka 83,4-84,8 % , Macca pocTKa
COOTBETCTBEHHO 85,4-87,6%.

B xone naGopaTopHOro OIBITa YCTAaHOBIEHO, YTO HAMMEHBIIEH
(UTOTOKCUYHOCTBIO OTJINYACTCS 1T0YBA, B3ATas C YJIMII C MUHUMAJIbHOM
WHTCHCHBHOCTBIO TPAHCIIOPTHOT'O TIOTOKA, B HEH 3arpsA3HSIONINE
BEIIECTBA HAXOASTCS B KOJIUYECTBAX, HE MPEACTABISIONINX OMaCHOCTH
JUTSL SKOCHCTEMBI.
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Abstract: Lichens, such as Rhizocarpon geographicum, can be used for
determining the sediment age. Using this method in the Elbrus area we
can calculate the age of moraines. It also allows determining ecological
changes in the area — the lifetime of these lichens depends on the
ecological conditions.

Key words: lichens, landscape mapping and profiling, lichen metric
shooting, sediment age, moraines, and natural-territorial complexes.

This practical research work was conducted in the Elbrus
Scientific Centre of Moscow State University. The centre is situated
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near Mount Elbrus within the national park “Prielbrusye”. The place
has a lot of advantages due to its geographic position — students can
observe a lot of natural processes that are typical for this area. The
absolute height of the centre is 2326 meters.

The national park has an area of 128, 32 hectares. It is situated in
the Central Caucasus, within the Main and Side Ranges of the Caucasus
Mountains.

The main methods of this field researches were field landscape
mapping and profiling. I conducted my own studies and then compared
the obtained results with the previous researches [1]. During landscape
mapping, complete descriptions of natural-territorial complexes were
held. 43 complete descriptions were made. At each point of the
complex description the parameters of tree and grass layers were
measured.

somd.

e S T -
Picture 1. The moraine of 1950.

For determining the sediment age the method of lichen metric
shooting of moraines was applied. This method is based on the growth
of lichen that is called Rhizocarpon geographicum[2]. The lifetime of
such lichens depends on the local ecological conditions. We measure
the maximum diameters of lichens and, knowing the annual increment,
can calculate the sediment age.

Lichens can serve as indicators of the moraine age under the

following conditions:
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1) The moraine age varies from 10 years to several hundred
years.

2) The landscape has not been transformed by any anthropogenic
activities.

To determine the moraine age a maximum number of lichens
were measured and then lichens of the largest size were selected. The
minimum sediment age was determined by measuring the maximum
diameters of lichens. As a result about 250 lichens were measured [3].

While selecting lichens the following factors were taken into
consideration: their lithology, size, the sunny or shady side of
sediments, the exposure of the slope, the distance from water bodies,
the position on the slope (up or down). This method allowed selecting
lichens most accurately. Further, five larger lichens were picked out
and from this number the biggest one was selected.
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Annotation: In Lgower Region ist der Abbau einer Autobahn geplant.
In diesem Zusammenhang wurden der Bodenerforschungen
durchgefiihrt. Davon ist die Rede in diesem Artikel.
Stichworter: setzungsempfindliche Lehmbdden,
KorngroBenverteilung, Einsenkvermogen, Wassergehalt, MeBuhr.

Abstract: The article is about researches of Kursk region’s grounds, that is
used to plan the building of the highway on this territory.
Key words: loam, subsidence, water content, measurement mechanism.

Als Hauptobjekt der Forschung wurden die Bodenproben aus
Region Kursk ausgewidhlt. Die Ursache der Forschung dieses
Territoriums ist kiinftiger Abbau einer Autobahn. Auf diesem
Territorium sind setzungsempfindliche Lehmbdden vorwiegend, die
sich in die Tiefe bis 5 Meter befinden. Die Bodenproben wurden in
Kunststoffrohr ausgewéhlt, die mit der technischen Vaseline gedlt
wurden. Der Boden enthélt natiirliche Struktur und Feuchtigkeit. Die
Proben stellen einen halbfesten Lehmboden in brauner Farbe mit der
Einsetzung von Karbonaten dar. Im Kornbestand herrschen die
Teilchen von groferen und mittleren Stauben (31,3 und 15%
beziehungsweise) bei Gehalt Lehmteilchen 32%. (sieh die Tabelle) vor.
Bestimmung von Einsenkvermdgen wurde durch die Methode von zwei
Grafiken im Gerdt KPR-1 durchgefiihrt. Aus der Bodenprobe wurde ein
Metallring ausgeschnitten (die Héhe 2 cm und die Fliche 40cm2), die
innere Flache wurde auch mit der Vaseline geolt.

Mit Kopf des Arbeitsrings wurden ein Papierfilter gepasst,
danach wurde er mit einem umlenkring zusammengesetzt und in dem
Geriat eingekapselt. Forméinderung wurde Stimme von MeBuhr
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gemessen. Skalenteil war 0,01 mm. Bestimmung der Formédnderung in
einer natiirlichen Faltung wurde bei Belastungen von 0,05, 0,1, 0,2, 0,3
und 0,4 MPa durchgefiihrt. Die Ergebnisse des Experiments wurden
zweimal pro Tag um 9:00 Uhr und 17:00 Uhr fixiert. Wenn in 16
Stunden Einsenkvermdgen nicht héher als 0,01 mm war, wurde dann
zusitzliche Last beigegeben, und neue Laststufe geschaffen. Der
Versuch dauerte 14 Tage lang. Fiir die Untersuchungswirkung von
Durchfeuchtung auf die Formverinderung wurde der vorbereitete
Boden von unten direkt im Kompressionsgerit gefeuchtet. Nach voller
Durchfeuchtung laut der hochbeschriebene wurde die Formverdnderung
des untersuchten Bodens bestimmt. Die Ergebnisse dieser
Untersuchungen sind in der Tabelle 1 dargestellt.
Tabelle 1. Korngroflenverteilung und den physikalischen Eigenschaften
des urspriinglichen Bodens.

Tk KomgroBenverteilun
Auswah! | der Name des Bodens proleverieiung
No m Der Gehatt an Teichen von unterschiedlicher Groe (mm)%
9 1005 | 05025 [ 02501 | 0,1-0,05 [ 005001 [ 0,010,005 ?](())?])7 00020001 < 0,001
1079 | 10 Lehm halbfesten 04 | 25 36 | 71 |33 1150 | 32 | 49 320
= - — =
E E|l 5 g S g
£ s |lo 8 Sy 2 S5 | =2
&0 = E |28 ®= & 87| 7
5 X 5 0 |ls 2 <glc e 5| & 8 g =
Q = =9 sl o = O = O o
2 Aw|EE 3B o 858 S
< 8 & Q v =W 5 O
= al ~ o =
23,10 1,65 1,34 2,70 1,01 0,62

Die  durchgefiihrten = Studien  haben  gezeigt, dass
die untersuchten Bdden durch Einsenkvermdgen unter Last
von 0,2 MPa charakterisiert sind. Es heif3t, notig zu sein, die Dichtung
des Bodens durchzufiihren, um die Zerstdrungen und Formverdnderung
der Fahrbahn von der kiinftigen Autobahn zu beseitigen.
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Abstract: A number of karst risk assessment methods have been
developed for the regions where the most significant hazard is
presented by Kkarst sinkholes. For this particular application karst risk is
understood as specific probability of sinkhole development on an area
unit per a unit of time span.
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The problem of karst risk assessment is very important for
Russia. About 30% of the cities and towns in Russia experience
considerable negative influence of karst processes. Industrial facilities
and residential buildings in Moscow, Nizhny Novgorod, Dzerzhinsk,
Kazan, Ufa, Tula, Bereznyaky and some other cities, towns and
settlements have been affected by karst processes causing damage or
destruction [1].

A wide range of important problems arise in case of nuclear
power plant (NPP) construction on Karst territories. Collapse risk is
understood as probability of sinkhole development on a given area
during a given time period resulting in the damage of economic, social
and environmental types. The survey helps to evaluate the probability
of sinkhole development on a particular area during a given time span.
Risk assessment for the purposes of engineering and constructional
development of karst terrains and use of karst risk concept in
engineering and environmental protection activities allows us to
minimize inevitable damage. In the Federal law of the Russian
Federation “On technical regulation” the concept of risk is understood
as a probability of hazard to health and safety of the population and
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damage to property and the environment, with the account of heaviness
of all hazards and damage [2].

Karst collapse risk here is understood as a probability of karst
sinkhole development on a certain area per a certain time span which
may lead to economic (A), social (B) and/or environmental (C) loss. If
we define the probability of sinkhole development on a unit area A
(supposedly A =1 ha) per a unit of time span (supposedly 1 year or 100
years), we get a specific risk value (Pr). In most practical cases, for the
purposes of civil engineering the time unit T is 100 years, because
(according to Russian national building specifications) it conforms to
the predicted service life for the majority of constructions. The
distribution parameter is intensity ratio of sinkhole development x
(specific average number of sinkholes developed on the area of 1 ha per
100 years) [2]. Distribution of sinkhole diameters d on vast territories
(with the area of several km?) is close to a lognormal type, and on small
territories (with the area of several ha) it is close to a normal type. The
distribution parameters enable objective assessment of average and
maximal sinkhole diameter values (Omig, Omax). Parameters i1, dmig, Jmax
can be considered to be the most important results of the performed
exploration [3]. Additionally, investigation must obtain data on some
particular relevant engineering and geological conditions as well as
anthropogenic effects which may exert influence upon intensity of
sinkhole development on the area where the construction is to take
place [4].

Engineering and constructional development of Kkarst-prone
territories entails a number of important issues to be considered: need in
constructional protection measures, validity of protection design
parameters, minimization of economic, environmental and social
components of damage, need in insurance of the particular construction,
check list for construction site selection, specification on the mode of
operation of the construction exposed to karst risk, etc. Solution to the
related problems is simplified by comparison between karst risk (Pr or
Prb) and the corresponding acceptable risk (Rn or Rnb). Acceptable
risk is understood as acceptable probability of certain negative effects.
In many practical cases specific values Pr and Rn are compared.
Acceptable risk levels must be specified alongside with acceptable
levels of economic damage (class A), social damage (class B) and
environmental damage (class C). In design practice damage is often
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defined as loss caused by destruction of buildings or facilities by karst
deformations. Economic loss is conventionally corresponded to the cost
of the damaged buildings or constructions and other property, social
loss — to probable loss of life or health hazard, environmental loss — to
probable contamination of the environment [3]. Comparison between a
real specific risk of pollution of the geological environment at waste
disposal landfills in karst lands and corresponding specific risks helps
plan a system of nature-conservation activities in order to prevent
pollution of the geological environment. An improved version of the
method of constructional antikarst protection of buildings and facilities
has been developed on the basis of «Guide to geological engineering
surveys in areas of karst» by I.A.Savarenskiy and N.A.Mironov. The
method described above has been applied in projects in Nizhny
Novgorod Region.
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Abstract: Using special microorganisms for improving the growth of
plants helps to avoid chemical fertilization.
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Plants are involved in a complex network of interactions with
microorganisms; some of those are beneficial, others are detrimental,
but the former are by far the largest and still widely unexplored part.

Soil-born microorganisms interact with plant roots and soil
constituents at the root-soil interface, where root exudates and decaying
plant material provide sources of carbon compounds for the
heterotrophic biota [1]. The number of bacteria in the rhizosphere (a
narrow area of soil that is directly influenced by root secretions and
associated soil microorganisms) and rhizoplane (external surface of
roots together with closely adhering soil particles and debris) is higher
than in soil devoid of plants; this happens because soils devoid of plants
are poor in many substances secreted from roots. As soon as a seed
starts to germinate, a relatively large amount of carbon and nitrogen
compounds, i.e. sugars, organic acid, aminoacids, and vitamins, are
excreted into the surrounding environment. This attracts a large
population of microorganisms inducing vigorous competition between
different species. Moreover, rhizosphere microbiomes typically differ
between plant species [2].

Plant associated microorganisms (PAMs) play a number of very
important roles to better the life of their host plant. It is believed that
the origin of plant microbe interactions is as old as the arrival of plants
on land, and both the mutual partners selected each other after a long
evolutionary process. These useful microbes provide the plants with
nutrients, battle pathogens, combat abiotic stresses, and can play
several other roles in the plant ecosphere. Plant-microbe interactions in
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tandem can perform acts such as reclamation of barren soils,
degradation of recalcitrant pollutants, and removal of dangerous
compounds from the ecosystems [3].

Injudicious use of chemicals in agriculture and industries has led to
major environmental and health related issues for humans and other
organisms inhabiting the planet. These chemicals accumulate in the
food chain and ecosystems. In fact, many of them get into our food
products. The indiscriminate use of chemicals is responsible for the
reduced fertility of soils by killing several important and useful PAMs.
In case of microorganisms we even do not know what we have lost over
the years. But one thing is certain that in barren soils the population of
useful plant growth promotory (PGP) microbes is very low or even
more alarmingly they may altogether be absent from such soils. Hence
there is an urgent need to reintroduce these beneficial microbes in the
soil along with their compatible plants [4].

But using chemical fertilizers and pesticides to increase plant
growth is still leading in agriculture. It causes contamination of
groundwater and surface water, deterioration of the general condition of
soils and the quality of the product. In connection with the trend of
switching to organic farming, the trend of using microorganisms as
biological agents is increasingly important and should be developed.

Plant diseases need to be controlled to maintain the quality and
abundance of food, fodder, and fiber around the world, but beyond
good agronomic and horticultural practice, growers often rely heavily
on chemical fertilizers and pesticides. But some pest management
researchers have focused their efforts on developing alternative inputs
for controlling pests and diseases. Among these alternatives are those
referred to as biological controls. Microorganisms can be used to
suppress plant’s diseases, named «biocontrol». Scientists are
developing consortium of antagonistic strains to deal with bacterial and
fungal diseases of plants [5].

The second way for plant growth promotion is enhancement of
nutrient availability, or «biofertilization». The most important direction
here is developing schemes of combination of microbes able to
decompose phosphorus-containing compounds, making them available
for absorption by plants. Biofertilizer contains microorganisms which
promote an adequate supply of nutrients to the host plants and ensure
their proper development. Living microorganisms with specific
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functions to enhance plant growth and reproduction are used in the
preparation of Biofertilizers.

There are different types of microorganisms which are used in
the biofertilizers. Some are capable of nitrogen fixation such as
Azotobacter, Blue green algae Rhizobium and Azospirillum.
Rhizobium is used to increase the capacity of nitrogen fixation in the
leguminous plants. Azotobacter is used as Biofertilizers for the
development of various vegetable plants such as mustard, maize, wheat,
cotton etc. Azospirillum is applied in the millets, sorghum, sugarcane,
maize, and wheat field. Anabaena and Azolla fix atmospheric nitrogen
and enrich the soil fertility [6].

Phosphate solublizing bacteria are also developed as
biofertilizers. Pseudomonas putida, Pantoea agglomerans strain P5 etc.
are the examples of phosphate solublizing bacteria. Their major work is
to solubilize phosphates from both organic and inorganic sources.
Those phosphates are taken as nutrients by plants. Phosphate
solublizing bacteria are also developed as biofertilizers. Microorganism
converts complex nutrients into simple nutrients for the availability of
the plants. Biofertilizer containing those microorganisms can play a
great role in crop improvement. Crop yield can be increased by 20-30%

Vesicular-Arbuscular Mycorrhizae (VAM) fungi are often used
as Biofertilizer. They are widely found in both aquatic and desert soil
environments. VAM provides significant amount of nutrients to the
plants such as copper, zinc, phosphorus and sulphur by making their
widely extended hyphal network on the upper or lower side of the soil
layer. VAM is commercially used in the fields of India [7].

Bacteria, similar to other groups of organisms are able to
stimulate their development by producing particular substances -
phytostimulants. One of the most famous groups is gibberellins. For the
first time they were isolated from the fungus Gibberella by Japanese
scientists, but later were also found in some bacteria.

In view of the extreme complexity of their molecular structure,
their chemical synthesis is very complicated and is impossible at
present. In addition to gibberellins, in the process of life
microorganisms form substances of a different chemical nature, which
have a significant stimulating effect on plants. They are often referred
to as gibberellin compounds. Such substances which accelerate the
growth and development of plants were isolated from actinomycetes
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and other groups of microorganisms. Their synthetical production
(unlike gibberellin) has already been established [8].

The difficulty of using microorganisms is that a bio-inoculant
should have a long shelf life and compatibility with the traditional
methods of agriculture, as well as fit the local environment and the
local population of microorganisms. So, introducing these methods
requires a thorough study and modelling the effects of bio-inoculants.
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Abstract: This article deals with the recent development of various
treatment methods for the removal of heavy metals from industrial
wastewater. The new methods are based on physical and chemical
removal processes such as: adsorption on new adsorbents, membrane
filtration, electrodialysis, and photocatalysis.
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Introduction. Nowadays industries discharge large amounts of
metal-contaminated wastewater. The most hazardous among metals are
heavy metals, for example Cd, Cr, Cu, Ni, As, Pb, and Zn. They can be
absorbed by living organisms and can be accumulated in the human
body. And, of course, they lead to serious health diseases. [1, p.223]
Therefore, it is necessary to adapt metal contaminated wastewater to
avoid damage to the environment. Heavy metal can be removed from
inorganic effluent by conventional treatment processes, for example,
chemical precipitation, ion exchange, and electrochemical removal. But
these processes have considerable defects, such as, incomplete removal,
high-energy requirements, and toxic sludge production. [2, p.105] Not
long ago, some approaches have been studied for the engineering of
cheaper and more useful methods, both to reduce the amount of
wastewater produced and to upgrade the quality of the treated effluent.
This article gives a short review on various modern physical and
chemical treatment methods of heavy metal removing from industrial
wastewater.
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Methods. Adsorption on new adsorbents. Sorption is transfer of
ions from the solution phase to the solid phase. Sorption includes some
interdependent processes, which apply adsorption and precipitation
reactions. Not long ago, adsorption has become one of the alternative
methods of treating wastewater laden with heavy metals. Generally,
adsorption is a mass transfer technique by which a substance is
transferred from the liquid phase to a solid surface, and becomes
connected by physical and chemical interactions. Actually, there are
three main stages of contaminant sorption onto solid sorbent:

o the pollutant transport from the bulk solution to the surface;
o the particle surface adsorption;
o transport in the sorbent particle. [1, p.234-235]

There are some various low-cost adsorbents which have recently
been developed and applied for heavy metal removing from industrial
wastewater.

a. adsorption on reformed natural materials
Natural zeolites got a significant interest, at most due to their ion
exchange capability. There is high selectivity for some heavy metal
ions, for example, Pb(Il), Cd(Il), Zn(ll), Cu(ll). The cation-exchange
capability of clinoptilolite rides on the pre-treatment process and that
conditioning increases its ion exchange ability and removal efficiency.
The pH is very significant for the selective adsorption of various heavy
metal ions. [1, p.236]

b. adsorption on industrial by-products
Industrial by-products, for example, fly ash, waste iron, iron slags,
hydrous titanium oxide, can be chemically reformed to improve their
removal efficiency for metal wastewater treatment.

As an example, scientists investigated bagasse fly ash, a solid
waste from sugar industry, for Cd(I1) and Ni(ll) removal from synthetic
solution. Sometimes, sorbents based on iron (ferrosorp plus and
synthetic nanocrystalline akaganeite) were used for simultaneous
removal of heavy metals. [3, p.364-365]

c. adsorption on modified agriculture and biological wastes (bio-
sorption)

The main point of this kind of adsorption is to utilize passive
(non-living) microbial biomass to bind and concentrate heavy metals
from waste flows by clean physical and chemical pathways of uptake.
Modern kind of resources, for example, hazelnut shell, rice husk, maize
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cob or husk may be used as an adsorbent for heavy metal uptake after
chemical changing. [3, p.366]

Technical availability and cost-effectiveness are the major
factors in the selection of the most corresponding adsorbent to treat
inorganic effluent.

Membrane filtration has become popular for inorganic effluent
treatment, due to its ability to remove of inorganic contaminants, such
as heavy metals. It depends on the particle size that can be held.
Therefore, there are various types of membrane filtration:
ultrafiltration, nano-filtration and reverse osmosis.

Ultrafiltration (UF) is a pressure-driven technique for removing
macromolecules, metal colloids, suspended solids and heavy metals
from inorganic solution. An ultrafiltration filter has a pore size around
0.01 micron. The advantage of UF over conventional treatment is its
considerable tolerance to feed water quality. Moreover, the reduction in
UF process due to membrane obstruction has not allowed it to be
widely used in wastewater treatment.

Reverse osmosis is a method which deionizes water by stressing
it under pressure through a semi-permeable membrane. Reverse
osmosis filters have a pore size around 0.0001 micron. Reverse osmosis
separates monovalent ions of desalinating water.

A nanofiltration filter has a pore size around 0.001 micron.
Nanofiltration extracts divalent ions, so it softens hard water.
Moreover, nanofiltration was able to remove more than 90% of the
copper ions in the feed water (Figure 1). [4, p.560]
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Figure 1. Concentration of (a) Cu(ll) and (b) Cd(ll) ions in the permeate from
reverse osmosis (RO) and nanofiltration (NF) [2, p.106].

There are some complex methods using membrane filtration. For
example, recently, polymer-supported ultrafiltration (PSU) process has
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proved to be a perspective variant for removing heavy metal ions from
industrial wastewater. This technique applies water polymeric ligands
to connect metal ions and the ultrafiltration method to accumulate the
formed macromolecular complexes and release an effluent (Figure 2).
Advantages of the PSU process are low-energy requirements in

ultrafiltration, very fast reaction kinetics. [5, p.17]
feed solution

e X K XK
2K e |

of the

solution of the target ions ultrafiltration process !
polychelatogens
membrane
Figure 2. Principles of polymer-supported ultrafiltration (PSU) technique
[5, p.17].

Another method, complexation—ultrafiltration, is based on
precipitation and ion exchange. The application of water-soluble metal-
binding polymers in combination with ultrafiltration is a hybrid process
to accumulate selectively and to extract such valuable elements as
heavy metals. In the complexation—ultrafiltration method cationic forms
of heavy metals are first complexed by a macroligand to gain their
molecular weight with a size larger than the pores of the collecting
membrane. It can result in purifing water from heavy metals.

The advantages of the complexation—filtration technique are a
considerable separation selectivity and low-energy requirements. [6,
p.487]

Electrodialysis (ED) is membrane divisions in which ionized
species in the solution get through an ion exchange membrane by an
electric potential. The membranes are thin plastic sheets with anionic or
cationic characteristics. When a solution which has ionic species gets
through the cell compartments, the anions pass toward the anode and
the cations toward the cathode, crossing the anion exchange and cation-
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exchange membranes. [7, p.32] Figure 3 shows the principles of
electrodialysis.
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Figure 3. Electrodialysis principles. [7, p.32] CM — cation-exchange
membrane, D — diluate chamber, el and e2 — electrode chambers, AM —
anion exchange membrane, and K — concentrate chamber.

Electrodialysis has some advantages for the wastewater
treatment, for example, the ability to bear a concentrated flow for
reduction and the rejection of unsuitable contaminants from water.
Furthermore, valuable metals such as Cr and Cu can be recovered.
Since electrodialysis is used like a membrane process, it demands clean
feed, accurate operation, periodic maintenance to prevent any stack
failures. [7, p.33]

Photocatalysis. Recently, photocatalytic process in aqueous
suspension of semiconducting material has played an important role in
solar energy conversion. Modern photocatalytic process was developed
for quick and efficient environmental pollutant decomposition.
Generally, the best photocatalytic efficiency factor and the highest
guantum yields are always got with titanium dioxide.

Immobilization of TiO, on diffetent substrates is an important
research sphere with its photocatalytic water treatment applications.
The main aim of making it is to avoid the post separation troubles with
the powder form of the TiO2 catalyst. However, there are some
advantages including higher surface area, superior adsorption
properties. And, of course, this treatment process will be cost effective
because solar photocatalysts can be recovered and reused. [3, p.371]
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Figure 4. The conceptual reaction path of photocatalysis over TiO2 [8, p.118]
Discussion. All of these modern technologies have advantages
and disadvantages. They are shown in Table 1.
Table 1. Advantages and disadvantages of technologies

Advantages | Disadvantages
Adsorption on reformed natural materials
1. Unsophisticated 1. Dust can result blockages
technology 2. Mixes of elements may
2. Applicable for intermittent reduce to early malfunction
processes

w

Easy to maintain
4. Easy to place
Adsorption on industrial by-products

1. Easy to apply 1. the  requirements  for

2. No increase in salinity of storage and handling of
the fermenting substrate iron salts due to their water

3. No impairment of the hazard class restrictions
fermenting residue | 2. Dust can lead to blockages
considering material | 3. Component mixes may lead
recycling and waste to early malfunction
management 4. Polymerisation risk for

4. Easy to maintain unsaturated hydrocarbons

5. Easy to place on the activated carbon

Bio-sorption

1. Low cost; 1. high sludge production,

2. High efficiency; 2. high cost,

3. No additional nutrient | 3. technical constraints
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requirement;

4. environmentally

sound
technique

Ultrafiltration

Low operating pressure
required,;

1. Only

removes suspended
matter and bacteria;

2. Low energy consumption; 2. Sensitive  to  oxidative
3. Few manual actions chemicals _

required; 3. Damage during trying to
4. Relatively cheap; prevent hard and sharp
5. Disinfection through particles > 0.1 mm;

removal of bacteria. 4. Membrane  damage  at

pressure > 3 bar.
Reverse osmosis

=

wmn

Softens hard water;
Chemical-free;

High retention for salts and
particular univalent ions
Disinfection, including
Viruses.

1

2
3
4

5.

. High energy costs;

. High discharge volumes;

. High operating pressure;

. Membrane deficiency and
expensiveness
Membranes sensitive to
free chlorine.

Nanofiltration

N

Low discharge volumes;
Softens hard water;
Chemical-free;

pH of water after

nanofiltration is normally
non-aggressive;

3.
4. Membranes are sensitive to

1.
2.

High energy consumption;
Pre-treatment is needed for
some heavily  polluted
waters

Membranes are expensive;

5. Disinfection. free chlorine
Electrodialysis
1. The energy loss due to | 1. Expensive materials;
over-voltage 2. Organic matter, colloids

Essential components
recycling feasibility

3.

and SiO2 are not removed.
Feedwater pre-treatment is

3. Low energy consumption. necessary to prevent ED
4. Particularly suitable for stacks fouling.
separating non-ionised | 4. Elaborate  controls  are
components. required
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Photocatalysis

1. Stable catalysts 1. Not selective

2. Low cost of photocatalysts, | 2. Limited selection of

3. Possibility of using solar operating conditions
energy to drive the process | 3. Energy costs

According to these materials, we can say the most effective
wastewater treatment is accomplished by complex methods. In each
case, combination of several wastewater treatment methods is selected
for a specific current production. It depends on thebranch of industry,
the cost and power consumption of the cleaning procedure, the book
value of equipment, the availability of working area, and waste
recycling.

Conclusions

In recent years, environmental regulations have become exacter,
demanding an improved quality of treated effluent. Today, a wide
spectrum of treatment technologies of heavy metal removing from
pollution wastewater (chemical precipitation, adsorption, membrane
filtration, electrodialysis, and photocatalysis) has been developed.
Modern adsorbents and membrane filtration are widely investigated and
mostly used for the treatment of heavy metal-contaminated wastewater.
Photocatalysis is a perspective innovative method for a pure and
efficient treatment. In conclusion, technical workability, plant
simplicity and cost-effectiveness are the main factors that play primary
roles in the selection of the most appropriate treatment system for
inorganic effluent. All the factors can be taken into consideration in
picking out the most effective and cheapest treatment technique in
order to protect the environment. [3, p.373]
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Annotation: Luftfahrt ist eine der groBten Verbraucher von
Kraftstoffen und Schmiermitteln. Zunahme des Luftverkehrs verursacht
schwere Schiden fiir die Umwelt. Eine der alternativen Energiequellen

in der Luftfahrt kann Biokraftstoffe sein, die aus erneuerbaren

Naturressourcen erhalten werden kann. Die Verwendung von

Biokraftstoffen kann der CO2-Reduktion zu gewéhrleisten und die
Nutzung von fossilen Brennstoffen zu verringern.

Stichworter: Biokraftstoffe, Biokerosin, Luftfahrt, alternative
Energiequellen, Lufthansa.

Abstract: Aviation is one of the largest consumers of fuel and lubricants. The
increase in traffic is causing serious damage to the environment. One of
the alternative energy sources in the aviation is biofuel derived from
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renewable biological resources.The use of biofuels can provide a reduction in
CO; emissions and reduce the use of fossil fuels.

Key words: biofuel, fly, energi alternative, Lufthansa.

Der Luftverkehr wird auch in den néchsten Jahrzehnten weltweit
weiter wachsen. Das bedeutet, dass die Fluggesellschaften auch immer
mehr Treibstoff benodtigen werden. Kerosin, die in den Luftfahrt-
Motoren verwendet ist, basiert auf Erdol, dessen Vorrite fast erschopft
sind und in 50-70 Jahren enden konnen. Zudem in jeder Branche,
einschlieBlich in der Luftfahrt, muss man CO,-Emissionen reduzieren,
die bei der Verbrennung von Kerosin entstehen. Aus diesem Grund
verbringt man Forschungen nach alternativen Kraftstoffen in der
Luftfahrtindustrie, um die Abhéngigkeit vom Erd6l abzusenken und um
eine Balance zwischen Okonomie und Okologie zu finden.

Die Kosten von Kerosin betrdgt fiir eine Fluggesellschaft rund
ein Drittel ihrer Gesamtkosten. Erdol wird immer knapper und damit
kiinftig teurer, In diesem Zusammenhang werden die Kosten fiir
Kerosin auch eher noch steigen. Somit gibt es auch ein finanzieller
Anreiz die Moglichkeit, der Verwendung von Biokraftstoffen, als
Alternative Energiequelle fiir die Luftfahrt zu erforschen.

BioKerosin als der Alternativtreibstoff fiir Flugzeuge. Quelle fuir
Biokerosin, wie fiir alle Biokraftstoffen, sind die Pflanzen.
Wissenschaftler experimentieren derzeit zum Beispiel mit Jatropha-
oder Rapsol. Als beste Alternative haben sich aber inzwischen Algen
herausgezeigt, die einen hohen Pflanzenoélanteil besitzen. Algen werden
von lebenden Organismen gebaut, die in dem Prozess der
Photosynthese teilnehmen und Kohlenhydrate produzieren. Algen
bestehen aus lebenden Organismen, die am Prozess der Photosynthese
teilnehmen und Kohlenwasserstoffe produzieren. Diese Art von Alge
existiert sowohl in Sii3- als auch in Salzwasser.

Herstellung von Bio-Kerosin auf Algenbasis. Der Rohstoff muss
als eine Aquakultur angebaut werden. Die entsprechende Infrastruktur
ist bereits vorhanden, weil auch fiir andere Bereiche - so zum Beispiel
die pharmazeutische Industrie und Fischzucht. Es gibt zwei Arten der
Anbau von Algen: in Freibddern und in den Bioreaktoren.

Nach der Bergung der Algen werden die enthaltenen Ole mit der
Hilfe von Hexan extrahiert und abgepresst. Aus den im Algendl
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enthaltenen Terpenen kénnen dann mit Hilfe von Produktionsverfahren,
die auch fiir die Herstellung von Biogas oder Ethanol verwendet wird,
Treibstoffe wie Bio-Kerosin gewonnen werden.

In der Theorie ist alles optimistisch. Derzeit ist Biokerosin
bereits verfligbar, zumindest als Zusatz zur normalen Kerosin und in
einigen Landern wird als der Standard-Kraftstoff. So soll Bio-Kerosin
schon ab 2015 nicht nur zumindest als Beimischung zum normalen
Kerosin, sondrn auch als vollwertiger Regeltreibstoff verfligbar sein.
Erste Testfliige fanden bereits statt.

Schritt fir Schritt zum Bio-Kerosin. Der komplexe Prozess lduft
wie folgt ab: aus Biomasse werden die Acetone, Butanole und Ethanole
gewonnenen, um Ketone herzustellen. Bei der Verwendung zwei
Katalysatoren, Niob-Pentoxid (Nb205) und Magnesium-Aluminium-
Oxid (MgAIlQ) in Kondensationsreaktionen gehen jene Verbindungen
dann ein, in denen sie sich zu Zwischenprodukten verbinden,
sogenannte Dimer und Trimer, von denen der aliphatische, naphthene,
ungesittigte Kohlenwasserstoffe empfangen konnen werden.

In Bioraffinerien wird Biomasse zu verschiedenen Produkten
verarbeitet. Von diesem Prinzip her dhneln sie den Erddlraffinerien: Ein
komplexer Rohstoff wird in seine Einzelteile bzw. Komponenten
zerlegt, anschlieBend umgewandelt und aufbereitet.

Gerade diese Ketone, sind ein Merkmal dieser Methode. Die
bekommenen Vereinigungen konnen unterschiedliche Lénge und
Struktur haben, z.B. zyklische. Ausschlaggebend ist der spétere ihr
praktische Verwendungszweck. So kann aus Biomasse nicht nur Bio-
Kerosin produziert werden, sondern zum Beispiel auch fiir industrielle
Basis-Ole und Schmiermittel, die eine ginzlich andere Struktur und
Eigenschaften aufweisen.

Lufthansa - ein Pionier in der Verwendung des Biokerosin. Die
Fluggesellschaft Lufthansa begann Biokraftstoffe im Jahr 2011
benutzen. Es ist erwahnenswert, dass nur fir die Priifungszeit, die CO,-
Emissionen in die Atmosphére auf 1500 Tonnen gesunken wurden. Da
Biokerosin die gleichen Eigenschaften wie herkdmmliche Brennstoffe
hat, kann es um alle Arten von Luftfahrzeugen ohne Modifikation des
Flugzeugs oder seine Motoren benutzt werden. Die Lufthansa hat sich
weltweit die erste Fluggesellschaft, die Biokraftstoffe bei der
Ausfiihrung der tiglichen Linienfliigen. Das Unternehmen setzt die
Umsetzung der Strategie fiir nachhaltige Entwicklung, das bereits seine
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Wirksamkeit zeigte. Die Nutzung von Biokerosin mit dem Ziel der
Verringerung der CO2-Emissionen ist eine der vier-Stufen-Strategie
Umweltschutz, verkauften die Lufthansa.

Bei der Produktion von Biokraftstoffen fithren die USA,
Brasilien und Deutschland. Jedoch ist der Anteil der Biokraftstoffe von
der Rohol-Produktion in Deutschland ist fast 145%, in Brasilien 20%
und in den USA 11%.

Perspektiven fiir die Produktion von Biokerosin in Russland. In
unserem Land ist die Produktion von Biokraftstoffen in der
Anfangsphase. Russland kann sich zu internationalen Programmen in
die Herstellung von Biokraftstoffen verbinden. Die Fluggesellschaft
Lufthansa gemeinsam mit Airbus ist bereit, mit Russland an der
Entwicklung von Biokraftstoffen zusammen zu arbeiten. Im Sommer
2012 besuchten Experten aus beiden Firmen landwirtschaftliche
Wolga-Betriebe. Als ein Experiment wurden einige Felder dieser
Betriebe unter «Energiepflanzen» verschenkt, die als Rohstoff fiir
Kraftstoff verwenden werden konnen. Frither wird in diesen Landern
Weizen gewachsen, jedoch aufgrund der regelméafBigen Probleme mit
Ertragen, wurde ein Teil der Felder aus der Fruchtfolge abgeleitet.
«Lufthansa» und «Airbus» hoffen darauf, in Zusammenarbeit mit den
lokalen Behorden und den Landwirten nicht nur wieder die Erde in der
Verwendung zuriickzugeben, sondern auch profitabel zu sein.

Schlussfolgerungen

1. Die breite Verwendung von Biokraftstoffen fiir
Fluggesellschaften ist eine Aufgabe fiir die Zukunft. Es reduziert
erheblich die CO2-Emissionen in die Atmosphire.

2. Biokerosin ist ein dquivalent zu herkommlichen Kraftstoff:
Biokerosin sollte auf alle physikalisch-chemischen und betrieblichen
Kennziffern (auBler Dichte) den Anforderungen und Normen unbedingt,
die fiir das aus dem Erd6l bekommene Petroleum entwickelt sind.
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Abstract: The geological and geophysical, methological, and economic
aspects of extraction and utilization of petrothermal resources (“hot dry
rock thermal”) for thermal and electric energy production were
considered in this work. If the technical problem of a rapid drilling of
wells 6-10 km deep could be solved, petrothermal energy would
compete with conventional forms of energy production and supply.
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The extraction of thermal energy from the “dry” rocks of the
crystalline basement is of great significance for energy production in
the future. This petrothermal energy accounts for about 99% of the total
resources of underground heat. Massifs with temperatures of 250-
300°C can be found within active geodynamic provinces at depths of
less than 5-6 km. But terrestrial temperature values of 100-150°C
occur at these depths almost everywhere in Russia. At this temperature,
the utilization of petrothermal resources for the purpose of energy,
especially for heat, becomes both topical and profitable.

Of course, the object of the direct interest is the part of the
geothermal energy potential that can be utilized using the modern tools
for penetration into the Earth’s interiors, rather than the general
potential. With advances in traditional and perspective technologies for
deep and ultra-deep drilling taken into consideration, the technically
reachable resources of geothermal energy can be localized within the
upper 10-12 km layer of the continental crust. The average thermal
capacity of the rocks in this layer can be assumed to be 1000 J/(kg - K);
the average geothermal gradient, at 20 mK/m. With these parameters,
we obtain a total value of accessible renewable geothermal resources of
1.4 x 1016 tons of coal equivalent. Natural vapors, waters, and brines
within the uppermost 10-12 km of the Earth’s crust concentrate only
0.01 of these resources (1.4 x 1014 tons in coal equivalents). These
figures are enormous and they exceed the total estimates of all the
known resources of organic fuel on the planet several thousand times.
However, a more grounded estimation of real (available for effective
exploration) geothermal resources is possible only on the basis of
geological-geophysical investigations, both regional and local, in
specific regions of projected petrothermal stations and with an
economic analysis taken into account.

The advantages of petrothermal energy sources are common
distribution, inexhaustibility, proximity to consumers, relatively low
capital and labor demands during exploration, lack of waste, safe
exploitation, and ecologic cleanness. The disadvantages are the
requirement to drill several deep wells, the inability to transport the
energy, the impossibility of storage, and the lack of experience in
industrial exploration in Russia.

The first Russian concept of extraction of the main geothermal
resources contained in hard rocks was described in 1915 by K.E.

283

283



Tsiolkovskiy. In 1920, V.A. Obruchev described a geothermal
circulating system (GCS) in a granite massif at a depth of 3000 m in his
unfinished story “Heat mine.”

The effective functioning of a petrothermal station requires a
sufficiently extended heat exchange interface, which should either be
found in a natural state, or created artificially. Such an interface may be
found in porous strata or naturally cracked zones occurring at different
depths. To increase permeability, induced filtration of the heat carrier
should be organized and this heat carrier must have a more effective
heat exchange parameter and an increased extractability of thermal
energy of rocks, in this case. For this purpose, the method of hydraulic
fracturing (hydrofracturing) in massive crystalline rocks can be used.

The theoretical foundations of hydrofracturing mechanics in the
Soviet Union were elaborated by Academician S.A. Khristianovich
with his colleagues and followers. The most extensive use of
hydrofracturing was in exploration of oil and gas beds. Hydrofracturing
sharply increases the debit of extracting wells and oil and gas recovery.
In the last 3035 years, about 800000 hydrofracturings were performed
in the United States; they cover more than 40% of all wells and yield an
increase in extraction of about one billion tons. Hydrofracturing has
been actively used in Russia as well. For the fields situated in the
Nefteyugansk area of Western Siberia oil extraction increased by 2 to
12 times as a result of hydrofracturing [1,¢c.16-21].

The creation of artificial collectors in the zone of hydrofracturing
is the most efficient high end process during the formation of
petrothermal circulating systems (PCS). All the stages of this process
must be controlled using a complex of geophysical methods. For
example, the formation of hydrofracturing cracks is accompanied by
micro seismicity and by an increase in the circulation speed of
mineralized fluids. These processes can be controlled by the methods of
seismic and electric surveying, respectively. As a collector runs,
irreversible processes of strengthening or weakening filtration can
occur in it. The role played by electric survey methods in monitoring
PCS operation is obvious. The creation of an optimal complex for geo
physical monitoring is a task that demands special developments, as
well as theoretical and modeled research.

A great contribution to the elaboration of ideas on the extraction
and use of petrothermal resources was made by Yu.D. Dyad’kin, a
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Professor of the Plekhanov Leningrad Mine Institute, A.N. Shcherban’
and O.A. Kremnev, academicians of the Academy of Sciences of the
Ukrainian SSR, and the members of the scientific schools created by
them. They set the foundation of a new scientific field (geothermal
physics) and created the technological basis and engineering solutions
for the extraction of geothermal energy.

A PCS for the extraction of underground heat consists of the
following principal elements: an injector (pressure) well; an
underground “heat cauldron” (collector that includes a zone of natural
or artificial cracking); and a production well, through which fluid is
transported to the surface. In addition, the system should include a
turbine room, cooling towers, condensers, intermediate heat exchange
installations, pipelines, and, if possible, installations for the extraction
of useful chemical elements from the pumped water, which is then
pumped into the pressure well again.

For the construction of petrothermal heat plants (PetroHP) for the
heat supply of domestic and industrial objects, the temperature of a
vapor or vapor—water mixture on the surface should be up to 150°C.
This temperature can be achieved for water pumped to a depth of 3 km
only for a very high geothermal gradient (up to 50 mK/m). Such high
gradients are rare on the territory of Russia, in the North Caucasus (the
Stavropol dome, the East CisCaucasus Region), some areas of Western
Siberia, the Tunka Depression in the CisBaikal Region, and in the
Kuril-Kamchatka Region. [2, pp.19-20] At a background temperature
gradient of 25 mK/m, which is observed almost everywhere, the
temperature of 150°C can be achieved if the depth of the well is at least
6 km [3].

To generate electric energy at a petrothermal heat electric plant
(PetroHEP), the temperature at the bottom of a well should be 250-
280°C and the well should be 10 km deep. Model estimates carried out
in the United States have shown that construction of a geothermal well
3 km deep with the use of traditional technologies of drilling costs
about 4 million USD; 6 km — 10 million USD; and 10 km — 20 million
USD. These values can be adapted to Russian conditions in the first
approximation. According to Savchenko [4,c.43-48], drilling a
production well in Eastern Siberia costs 4 million, and an exploratory
well costs 7.5-8 million USD.
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Thus, construction of PetroHP and, especially, PetroHEP on the
basis of existing techniques of mechanic drilling of wells is not
competitive compared to the traditional heat and electric plants.
Therefore, the highest priority task is creation of new techniques for
deep drilling, which would make the process of penetration into the
Earth’s depths significantly less expensive. The traditional mechanical
drilling of deep wells takes years and is very expensive. This is the
reason why construction of deep PCSs and petrothermal plants on their
basis via traditional drilling is economically inefficient.

A group of Russian scientists and specialists has designed several
types of boring header. They have no analogues in the world: the speed
of drilling of hard rocks with an average density of 2500-3300 kg/m3
was up to 30 m/h for one of the first boring headers (BS01) and this
value is higher by an order of magnitude than in the case of traditional
mechanical drilling. This significantly reduces the time of drilling and
cost of a PCS. Another boring header is characterized by even higher
values of running parameters. The BSO1 boring header has passed
industrial tests. It can make wells 200-500 mm in diameter and at up to
a 10 km depth; a PCS thermal production of 200 Gcal/h can be
produced under favorable conditions of permeability. [5,c.24]

At the temperatures that can exist at the bottom of deep wells,
special demands are placed on drilling and casing pipes, cement,
drilling technologies, strengthening, and pumping of water into wells,
as well as for measuring instruments. Modern Russian drilling
machines and equipment are intended to function at temperatures 150—
200°C. Therefore, petroenergy implies a problem for metallurgists to
elaborate heat resistant well pipes.

The efficiency of a PCS consisting of two wells at up to a 10 km
depth is sufficient for a vapor supply to the turbines of an electric plant
PetroHEP at a volume of 83.3 Gcal/h at an average temperature of
250°C. For this power level of a supplied vapor, the working power of
a PetroHEP can exceed 25 MW. It can be equipped with Russian
manufactured low-inertia turbines with a power of 25 MW. To provide
consumers with heat, a PetroHP with a power of 50 Gcal/h (at an
average PCS temperature of 150°C) would be sufficient.

In the last decade Russia has increased the production of
petrothermal energy [2, p.3] Development of petrothermal energy
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makes it possible to considerably reduce the consumption of fossil fuel
resources for the production of electric energy and heat.

That would mean a significant reduction in ecological risks, due
to decreased fuel combustion; therefore, harmful emissions to the
atmosphere and discharges to water and soil would be reduced too. The
role of the ecological factor is constantly growing and can be estimated
in billions of dollars in losses as a result of damage to human health and
harmful effects on biogeocoenoses.

References
1. Gnatus’, N.A. and Nekrasov, A.S., SocialEconomic Efficiency of
Using of the Deep Heat of the Earth in Russia, Novosti
Teplosnabzheniya, 2008, no. 10, pp. 16-21.
2. Ruggero Bertani (2010). Geothermal Power generation in the World
2005-2010. Update Report. Proceedings World Geothermal Congress
2010. Bali, Indonesia, 2010, 25-29 April. Retrieved from
http://www.geothermie.nl/fileadmin/user_upload/documents/bestanden/
IGA/Geothermal_electricity_in_the_world_2010_report_Ruggero_Bert
ani.pdf
3. Karta teplovogo potoka i glubinnykh temperatur territorii SSSR i
sopredel’nykh raionov masshtaba 1: 10000000, Smirnov, Ya.B, Ed.,
Moscow: GUGK SM SSSR, 1980.
4. Savchenko, S.l., Exploration of East Siberia: Who if not us?
Neftegazovaya Vertikal’, 2008, no. 12, pp. 43-48.
5. Gnatus’, N.A., Burovoi snaryad: the Device Having no Analogues in
the World Energetics, Elektrolnfo, 2007, no. 6, pp. 24-27.

287

287



Egorov M.I.
ACCELERATED BIOTIC DECOMPOSITION OF PLASTIC
WASTE
Russia
Bachelor’s student of the Ecological Faculty
Peoples’ Friendship University of Russia, Moscow
Mihail-igorev@mail.ru
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Modern methods of packing products have created an acute
problem of irrevocable elimination of plastic waste. Strength, water
resistance, chemical and biological stability cause difficulties in its
recycling. Thus, we need safe, simple and low-cost technologies for
processing plastics into other forms of matter and energy.
Biodegradation - or biotic degradation - is a process in which a polymer
material is decomposed under the influence of biotic components
(living organisms) [1]. Biotic decomposition begins when the molecular
weight of the polymer is reduced sufficiently (depolymerization) at the
preliminary stage. The main advantages of rapid biotic degradation of
plastics: 1. Low-cost, environmentally friendly way to reduce the
amount of plastic waste; 2. Preparation of the final product, the
compost, that can be used in the agricultural industry. The general
scheme is disposal of a large amount of waste plastics composed of
materials of various types and sizes.

Plastic bags need from 10 to 20 years to be decomposed; plastic
containers need hundreds of years. Recycling of plastics by burning
significantly affects the sanitary and environmental conditions. [5]

The initial grinding is carried out using shredders.The most
secure types of plastics to undergo processing are the followings: high-
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density polyethylene (HDPE); low density polyethylene (LDPE);
polypropylene (PP). Their density is less than water. Separation of
metal, stones, sand, glass, and plastics that emit hazardous substances
(PET, PVC, PS), from safe PP, HDPE and LDPE is carried out in an
aqueous medium - flotation baths. Granulation is required to obtain size
fractions, which may be further extruded. Molten plastic is produced
using an extruder. Plastic granules obtained of raw materials at the
preparation stage are placed in the hopper load. Processing molten
plastics is performed using ultrasound unit UZGM 1.5, manufactured
by LLC "KRIAMID" (Moscow). The principle of UZGM 1.5 is
creating cavitation field in the melt, which flows around the emitter.
Exposure to ultrasonic waves leads to rupture of macromolecules and
molecular weight reduction of the starting polymer that allows its rapid
biodegradation.

The final stage of recycling plastic is depolymerized biotic
decomposition of the raw material. The process by which organic
material such as a polymer with a low molecular weight, is converted to
an inorganic substance is called mineralization. Bio-decomposition
demands a selection of microorganisms able to cleave polymers of low
molecular weight. Fungal microorganisms like Phanerochaete
chrysosporium, degrade lignin in vivo. It is a reseachers’ task of today
[5] as well as determination of the optimal conditions for biotic
degradation in a short time like biothermal aerobic composting "Pilot
Plant mechanical processing of waste (MPBO)" in the Leningrad
Region.

The final stage of biodegradation depends on the level of
mineralization. The method for monitoring the biodegradation is
measuring the amount of carbon dioxide generated in the closed system
of compost. It is placed in a greenhouse under the ground.

New biodegradable plastics can replace conventional in some
areas of application.

References
1. Krzhan A. Biorazlagaemye polimery i plastiki [Biodegradable
polymers and plastics] Available at:

http://www.plastice.org/fileadmin/files/RU_Biorazgradljiva_
plastika_in_polimeri_Krzan.pdf (accessed: 30 November 2014).

289

289



2. Khmelev V.N. et al. Primenenie ul'trazvuka vysokoj intensivnosti v
promyshlennosti. Kurs lekcij [Application of ultrasound with high
intensity in the industry. Lecture course]. Biisk, Publ. ASTU, 2009, 178
p.

3. Okunev P. A. Vydelenie nekotoryh shtammov mikroorganizmov-
destruktorov polimernyh materialov iz mikroflory Kirovskogo poligona
tverdyh bytovyh othodov [Allocation of certain strains of
microorganisms-destructors of polymeric materials of the microflora of

the Kirov landfill] Available at:
http://www.rusbio.biz/ru/nb2006_28.shtml (accessed: 30 November
2014).

4. Publikacii po problemam pererabotki i utilizacii othodov i
ispol'zovaniju vtorichnogo syr'ja [Publications on the problems of
processing and recycling of waste and the use of recycled materials]
Available at: http://www.solidwaste.ru/publ/view/574.html (accessed:
30 November 2014).

5. Polijetilen[Polyethylene] Available at: https://ru.wikipedia.org/wiki/
[Monuatunen (accessed: 30 November 2014).

6. Plastmassy i polimery[Plastics and polymers] Available at:
http://traditio-ru.org/wiki/Ilmactmaccel_u_momumepsr  (accessed: 30
November 2014).

7. Shul'pin G. These different polymers. Nauka i zhizn' [Science and
Life], 1982, no. 3, pp. 80-83 (in Russian).

8. Jekstruzija (tehnologicheskij process) [Extrusion (process)]
Available at:
https://ru.wikipedia.org/wiki/OkcTpy3us_(TE€XHOJOIHYECKHNA IpoLEce)
(accessed: 30 November 2014).

9. Ul'trazvukovaja jekstruzionnaja ustanovka dlja intensifikacii
processov Vv rasplave polimera [Ultrasound extrusion plant for process
intensification in  the polymer  melt] Available  at:
http://criamid.ru/product/121-prib.php (accessed: 30 November 2014).

290

290



Elkina E.K.
ECOLOGICAL WINEMAKING
Russia
Bachelor’s student of the Ecological Faculty
Peoples’ Friendship University of Russia, Moscow
lisaelkina@yandex.ru
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Agro-ecological assessment of land.

The production process of wine begins with the selection of
grape or other agricultural products and ends with packaging wine.
Although most of wines are made of grape, wine can be made of other
fruit or vegetable material. Fruit can be brought from vineyards (farms),
which belong to winery or bought in other places. Nevertheless, it
should begin with grape growing or rather the environmental part of
that process both traditional and modern. Monuments of painting,
sculpture, literature and relics (like amphora), which have survived to
our times, and other archeological finds of grape seeds and wineries
show, that the areas near the Caspian Sea, the Black Sea and the
Mediterranean Sea are the ancient centers of culture of grapes and
wine. Today Italy, France, Spain, Algeria, Argentina and Portugal are
the most important countries in winemaking. These countries produce
over 80% of all wine production. [1] The majority of vineyards (~ 95%)
are concentrated in the northern hemisphere. Grape grows in dry and
relatively cold areas of the Earth. People have selected varieties, which
give the best product, for each climatic zone. Climate also affects the
occurrence of pests and diseases. The wet and warm climate is
favorable for the growth of fungi; the dry climate contributes to the
spread of pests.

The main climate factors are temperature, light and moisture.
One and the same variety grown in different areas, gives a completely
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different product in size, quality and taste. Ecological optimization of
wine growing consists in removing varieties of grapes that are not
resistant to a range of negative environmental factors specific to a
particular area, in reducing the impact of chemical plant protection,
maintenance and improvement of soil fertility through the use of
natural fertilizers (compost, green manure), and phasing out minerals.
In several countries, a program called "ecological grapes" has started.
[2] The technology involves the use of fertilizers and pesticides
handling.

Ecological viticulture provides the recovery, preservation and
improvement of soil natural fertility with the help of annual change of
crop and soil treatment, phasing out chemical-synthetic fertilizers,
growing healthy, resistant plants without using fungicides, reducing
water and soil pollution by eliminating nitrates, phosphates and plant
protection products.

Process of winemaking.

In 2003, in California a code titled "Freshcare Environmental
Winery" was created.[3] The Code spelled out those wine-growing
practices that do not harm the environment and satisfy the needs and
interests of society, such as: reducing the use of pesticides, economical
use of water and energy, waste management, control of soil erosion, the
use of "good bugs" to kill the "bad" ones, creating and maintaining
conditions for wildlife around the vineyards and beyond them. The term
"organic" is a common term that is usually present on the labels of
products produced without using chemicals in agriculture and
winemaking. "Freshcare Environmental Winery " is more than organic
farming, it is one of the most important components of the
environmental sustainability.

Environmental risks in winemaking.

1) Wastewater. People spend large amounts of water in the
production of wine at all stages, large volumes are used in washing and
cooling. Usually this water is discharged into the sewer, where it can be
cleaned and reused in the production. Wastewater carries risks in
connection with the following factors: presence of toxic substances, a
high concentration of organic substances that will reduce the content of
oxygen in the water. High acidity or alkalinity depends on the type of
detergent and other contaminants, such as pesticides, from the initial
washing of fruit.
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2) Power consumption. Some wine productions need a large
amount of energy. The quantity of consumed energy in the production
process (gas, electricity or oil) increases with using equipment for
cooling and heating.

3) Risks of explosion. Fermentation vessels, which are designed to
operate at high pressure, are used in the production of wine. Improperly
regulated pressure increases the risk of explosion that can cause serious
personal injury.

4) Solid waste: grape marc (peel and seed); the filter precipitate; sludge
treatment plants and sludge in tanks.

Improper handling of the above wastes can cause serious
environmental problems, such as emissions of greenhouse gases and
alcohol vapor, unpleasant odor, pollution of soil and surface water, the
danger of propagation of parasites and fires. These products must be
processed to produce a marketable product, and the remainder must be
used as animal feed or compost. Hazardous waste includes waste oil
and solvents used during maintenance.

5) Refrigerants. Used refrigerants can relate to, "chemicals that deplete
the ozone layer." There is a growing use of ammonia as an alternative
refrigerant. Serious risks to health and safety are associated with the
storage (and accidental leakage) of a large amount of ammonia.
Ammonia is toxic if it is inhaled in high concentrations and it can cause
frostbite if it is released into the atmosphere.

6) Packing. Most of it falls into the waste (glass, tetra-pack, film,
plastic). If it is possible, companies should strive to take back
packaging, or to provide such a package that is easy to recycle and
reuse.

7) Carbon dioxide is used in the production of wine. Improper storage
can cause inhalation of toxic substances. So, nowadays ecological
winemaking becomes popular. Unfortunately, it is more expensive, than
common wine, but there is intention to work towards price reduction.
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Power engineering has become the particular object for
forecasting of its further evolution lately. According to the prognoses
the global energetic crisis is really able to turn out into one of the most
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serious problems the humanity may face already in the immediate
future. The main reason for that will be the extensive excavation of the
deposits as a result of the irrational nature management that
consequently will be changed by the complete depletion of the reserves
of natural resources, which refer to the non-renewable category. As the
results of the investigations have shown for a period of up to 2040 year
the indices of the most intensive development will be shown by those
branches of the electroenergetics, in which renewable sources of energy
are involved. At present from all the sources of this category the
leading position belongs to the water resources [1].

Hydroelectric power stations produce the electric power as a
result of transformation of the water flux energy. Hydro resources
belong to the group of renewable resources that give the real
opportunity to save the mineral fuel.

In contrast to the other types of the electric power stations
hydroelectric ones have a less harmful contaminating influence on the
environment. They cope with the changes in the amount of electricity
being produced comparatively easy so they are suitable for using in the
maximum-demand moments when the requirement of extra energy
appears. Although the present type of power stations demands the
considerable investments under construction and the long term of
building but the produced electric energy is notable for its cheapness,
and the building itself — for the lengthy spell of the exploitation [2].

At the same time the functioning of the hydroelectric power
stations in some cases is able to disturb the ecological balance. First of
all it is associated with the flooding of the surrounding territories and
the rising of the underground water level. The hydraulic structures, in
particular, the dams and the storage ponds contribute to the climate
changes, the surface and soil modifications and sometimes affect the
local ecological systems.

Nowadays Russia is considered to have the 2-nd most powerful
hydropotential in the world (China taking the 1-st position) which was
estimated at 825 milliard kilowatt-hour per year in 2011 (9% of all
world’s reserves). However only 20% of it is used. For all that the
distribution of hydropotential on Russia’s territory is quite irregular [3].

Among the best-provided with water-resources regions of the
European Russia the Republic of Karelia stands out against other areas’
backgrounds. About % territory of the republic is related to the lake-
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river systems and water areas. The number of rivers is usually
estimated at 27 thousands, lakes — at more than 60 thousands [4].

The power supply of Karelia is generated mostly by the
hydroelectric power stations of Territorial generating company number
1 or TGC-1, branch “Karelsky”, which at the same time is the main
distributor of electric energy in the area.

The electric-power industry of Karelia has made out a long way
of development. The date of its establishment is considered to be
Junel6, 1931, when the Karelenergo, the system in control of the power
stations and the networks of the Karelian ASSR’s energetic industry,
was founded. Its aim was to conduct energy production and the
processes of the electrification of the region. Nevertheless the very first
hydroelectric  station appeared there even earlier. It was
Kondopozhskaya power station on the Suna River, which was under
construction already in 1926. This station was put into operation on
January 29, 1929. At that time it was destined to become the largest
power station in Russia.

In 1957 the Republic of Karelia had three energetic areas: South-
Karelian, Central Karelian and Priladozhsky. In this connection energy-
producing complexes had been functioning in isolation until they were
joined together with the high-voltage power line in the direction
Petrozavodsk-Svir in 1959.

Nowadays there are 16 hydroelectric power stations which are
united in three cascades: Vygsky, Kemsky and Sunsky. The present
station system belongs to the branch “Karelsky” developed in 2005 [5].

Although the hydroelectric power stations are less harmful for
the environment especially in contrast with the steam power plants,
there is a certain ecological risk connected with their work. Unlike
steam power plants which require mineral fuel and subsequently emit
contaminating particles into the atmosphere in a great volume, the
hydroelectric power stations do not affect the environment in such a
harmful way. Nevertheless the production of energy at this type of
power stations is directly connected with the consumption of the natural
resources, the water resources in this case. Industrial processes are
accompanied by the formation of waste and the drain of the
contaminated waters straight into the unique river systems which are
the main peculiarity of the Karelian nature. Also it is possible to
witness thermal pollution of water objects caused by the unplanned
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water warming because of the emission of the heated aqueous torrents.
As a result it leads to the transformation of the ecosystems in the water
bodies, for instance, the substitution of one kind of plankton for
another. Regarding the fact that plankton is the main food for many
species of fish, the conclusion can be made about the possibility of
shortening the food chains. Some water creatures will not be able to
adapt to the new conditions or to the substitution of the local species.

It results in greenhouse gase emissions, in other words the main
role here belongs to the thermal pollution. The gas effluent in the
estimation of most scientists is a real reason of global warming. So it is
evident that the aims of the energy producing companies should include
not only the production and the distribution but also taking measures to
protection the environment and to prevent the ecological emergencies

[2].

Karelia as a unique natural system needs the decreasing of the
industrial-caused impact. Firstly, it depends on the reorganization of the
power stations. The installation of the modern economical power-
generating units can promote the reduction of the contaminant emission
into the environment. Another solution can be the introduction of using
utilizable water waste for prevention of thermal pollution. Besides that,
another effective way is putting into service materials with heat-
insulated features. And, of course, probably the most classical way of
water purification is the construction of treatment facilities.

Another problem is that water ponds are able to change the
microclimate and overflood the fertile territories; as a result the soil will
be swamped and salted. The destruction of buildings and roads is also
possible.

Moreover, we should take into account that Karelian water
ecosystems are reaching a rather high level of development. As
hydroelectric power stations can be harmful enough for the integrity of
these ecosystems (for instance, they are barriers for fish moving for
spawning), it is necessary to install protecting constructions in order to
prevent the nature damage [6; 7].

On the other hand we also have the alternative of developing
thermal power stations or the so-called small hydros. The peculiarity of
this type of power stations is confined in the possibility of using the
waters of small rivers and the essential differences in the levels of
overfalls.
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Karelia possesses its own system of 6 small hydro power
stations. Their advantages are small demands for power of torrents, so
they are possible to be placed even in the hard-to-reach regions and
solve in this way the problem of uninterrupted energetic supply; also
because of their size the small hydros do not damage the ecological
systems so much. However, this station type is not wide-spread in
Russia.
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Abstract: Geothermal energy is clean and environmently friendly. It
may be noted that the so called ‘ring of fire’ of the Earth envelopes the
Pacific rim. Though there are over 300 hot springs sites in India, this
form of energy is to be tapped. California is the largest state that
produces the highest amount of electricity through Geothermal energy.
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The future of geothermal energy depends on three factors: its
competitiveness, demand, supply and other renewable resources in
terms of cost, reliability, availability etc. Demand for geothermal
energy is going to rise as well as other non-renewable sources.
Moreover, today the government also support the resources which are
cleaner and do not pollute the environment.

Supply of geothermal energy is limited and confined to certain
areas. The total amount of geothermal energy resources is sufficiently
larger than that of the coal, oil and gas. Geothermal energy could be
more widely available, if the methods and technologies used to extract
it werebe improved. Geothermal energy has not fully explored yet. [1].

A large amount of fossil fuels is burned every day at electro
power stations to heat up water, to produce steam which spins turbines
to generate electricity. Power transmission is more effective than
transporting coal or petroleum over the same distance. Because of this,
many thermal power plants are installed near coal or oil fields. We
have been using natural resources since ancient times. Scientists have
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calculated that coal supplies are going to last for 180 to 300 years, oil -
for 40 years, and gas — for 80 years. It istime for us to think about the
next generations. [2]

The core temperature of the Earth is approximately 7,200
degrees Fahrenheit. It is connected with the decay of radioactive
material millions of years ago. The high temperature at the earth's
surface can produce huge amounts of energy that can produce
gigawatts of electricity. Technically, geothermal energy is a renewable
source of energy that can produce energy as long as the earth exists.
Geothermal energy is a type of energy that can actually make it easy
for companies to get what they need, without using a lot of fossil fuels
[3].

This heat is brought to the upper surface by thermal
conduction and the invasion magma originating from a great depth to
the earth's crust. As groundwater is heated, geothermal energy is
produced in the form of hot water and steam.

When magma comes close to the earth’s surface it heats up the
ground water which was located in porous rocks. They may also flow
along fractured rock surfaces. [1] The pros of geothermal energy. First
of all, it is renewable: geothermal energy is extracted from the earth's
crust and will be available as long as Earth exists. Therefore, while
fossil fuels are deplitable this source of energy can last for about 4-5
billion years. Secondly, geothermal energy is environmently friendly:
It does not harm environment and, so it is green in all aspects of its use
and production! It has been scientifically proved, that geothermal
energy has the least impact on the environment. Geothermal energy is
virtually emission free, when it comes to the process of developing and
making it. When it comes to the production of this type of power, no
carbon is used. Third, there is abundance of geothermal power: there is
no shortage or other problems that sometimes occur with other types of
power. It is not subject to the issues typical for wind and solar energy.
And last but leastadvantage is the smallest land footprint: geothermal
energy does the least harm to the natural environment in comparison
with any other form of energy. But there is one big disadvantage: it is a
widespread source of energy, as this type of energy is not widely used,
equipment, staff, infrastructure, monitoring are not available. Skilled
personnel is not easy to find or rather should trained, which demands
funding [3].This limitless form of energy can onlyonly be used in
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equatorial or in extremely hot region. Many homes can tap it.
Traditionally, tunnels pull out underground vertically or horizontally
with using geothermal power to heat your home; it can be useful both
for cooling or heating the temperature in buildings. The setting of these
tunnels isn’t cheap but when the energy production begins the effective
price becomes lower. It doesn’t matter what the temperature is like
outside, because the temperature deep down would always be about 50
degrees Fahrenheit [4]. It is to maintain the warmth of your home
without spending much money. Finally, this geothermal source of
energy saves almost 40% of what is spent on cooling and heating
systems.
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Today the vast majority of the countries in the world have the
technogenic type of economic development. This type of development
can be characterized as a nature destroying one, based on the use of the
artificial means of production created without considering ecological
restrictions.At modern growth rates of the population and production
even to keep the anthropogenic impact on the biosphere invariable,
without allowing its growth, it is necessary to lower the average global
load of the environment falling on the GNP unit, several times during
the next decades.The problem of ecologization of the equipment and
technologies and its coordination with natural processes is faced by the
society [1]. Ecological innovations include new nutrition products, new
technologies, new production organization methods and social
programs which provide cooperation between economic development
and environmental preservation, society development according to
principles of the sustainable development theory [2]. In order to provide
national innovative systems development it is important to implement
ecological innovations, which include everything causing a positive
effect on ecology. These innovations may be represented by multiple
products (for example, environmentally friendly food, biosafe
materials, various filters, "green" houses), technologies (new methods
of waste recycling and fighting against pollution) and the new methods
of production organization providing environmental protection.
Besides, it is about complex implementation of ecological management,
ecological marketing, the ecotechnologies allowing systematical
interaction between economic development and environment protection
at the company level.

For the Russian Federation the ecological orientation of
economic development is especially significant considering general
inefficiency of natural resources usage and the low level of energy
saving today. The Russian strategy of innovative development till 2020
provides technological achievement of economically acceptable
parameters by alternative power engineering (hydrogen power, green
technologies; wind, solar and inflow power and other renewable
sources); improvement of ecological parameters of thermal energy, coal
energy [3].

Purposeful and systematic ecologization of national scientific
and technical programs takes place in North America, the European
Union, Israel, Japan, China and other countries [4, p. 105]. In the USA

302

302



there are laws on urgent economic stabilization (Polson Act, 2008),
economic and new investments recovery (American Recovery and
Reinvestment Bill, 2009), providing, in particular, support of the
innovations concerning energy efficiency (including transition to net
power sources), researches into environmental protection, investments
into commercialization of ecological innovations, upgrade of transport
infrastructure, development of local innovative systems.

In 2010 the European Union adopted the innovative strategy till
2020 (European Commission, 2010), which planned new political
directions in this sphere. The EU, realizing global responsibility for
threat of the global warming, made the decision to gradually reject
hydrocarbon power in general, having assumed an obligation to reduce
emissions of carbon dioxide in the atmosphere by 20% and to bring a
share of solar and wind energy in the energy consumption to 20% in the
next decade. At the same time Europe is heading for toughening of the
ecological legislation and environmental standards, developing non-
hydrocarbon technologies, expanding luminescent lamps usage instead
of glow lamps, equipping all new buildings with solar batteries, partial
transition of transport to biofuel.

Nowadays intense processes of economic greening take place in
South Korea, which, according to the UN of 2014, has the 26th place
taking into account standards of living in the rating of 186 countries
(Russia is on the 50th place) [5]. Seoul officially declared "the green
growth" as the main state strategic objective, which meant growth of
economy due to the use of the modern ecologically adjusted and power
effective innovations.

To sum up, in order to preserve nature and let it recover itself,
first of all, we need to use natural resources reasonably.
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Annotation: Im Massenbewusstsein der alternativen Energien sind
ausschlieBlich erneuerbare Energiequellen - Solarenergie, Windenergie
, Biomasse, Meeresbrandung und dergleichen. Es gibt jedoch noch eine

andere sehr vielversprechend, wenn auch nicht erneuerbare Energien:

Methan aus dem Meeresboden. Allerdings ist es dort in gebundener

Form - in der Form von festen Hydrate.
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Abstract: Alternative energy sources such as solar, wind, energy and biomass
of the sea, have long been known. However, another source has recently been
discovered - methane from the bottom of the seas and oceans, called gas
hydrates. This is a very promising non-renewable energy source, whose
reserves exceed the sum of all the world's known hydrocarbon.
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Die Entwicklung von Gashydraten ist die vielversprechendsten
Zukunftstechnologien bezeichnet. Herkommliche Gasreserven befinden
sich in ca. 250 Billionen Tonnen geschdtzt. Die Internationale
Energieagentur (IEA) im Jahr 2009 verdffentlicht die Informationen
iiber 1 000-5 000 Billionen mdglichen Ablagerungen von Gashydraten.
Der Gehalt an Methan in Hydrate ist sehr hoch: ein Kubikmeter
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Gashydrat kann 160 Kubikmeter erzielt werden. Auf den Inhalt von
Energie (Brenn) Gashydrate sind vergleichbar mit Ol und bitumindsen
Olsand [1; 94 S.]. Kiinstliche Hydrate konnen in herkdmmlichen
Absauganlagen das Erdgas gebildet werden. Natiirliche Hydrate kénnen
Cluster bilden oder im dispergierten Zustand. Sie werden in Bereichen,
die die niedrige Temperatur und hohem Druck zu kombinieren, wie
zum Beispiel tiefes Wasser und Permafrost gefunden. Die Tiefe der
Gashydraten am Meeresboden von 500 bis 1 500 m, und in der Arktis -
200-1 000 m.

Die Bildung von Methanhydrat treten unter hohem Druck auf
und niedriger Temperatur. GroBe Vorkommen von Hydraten in
Russland sind in Bereichen des Permafrosts in Jakutien, Westsibirien
und Alaska. [2]. Bestehende Technologien zur Erfassung Gashydrat-
Lagerstitten sind von den Eigenschaften der Hydrate und Hydrat-
Spezies (wie hohe akustische Leistung, hohe elektrische, niedrige
Dichte, eine geringe Wérmeleitfiahigkeit, geringe Durchléssigkeit fiir
Gas und Wasser) auf der Basis. Verfahren zum Nachweis von
Gashydrat-Lagerstétten sind seismischen Erkundungs, gravimetrische
Methode, Messung der thermischen und diffusiven Fliisse auf der
Lagerstitte, um die Dynamik des elektromagnetischen Feldes im
Untersuchungsgebiet, und andere zu studieren. In der laufenden Periode
werden diese Verfahren aktiv weiterentwickelt und verbessert.

Standard-Seismik wird bei Frequenzen von 30 bis 120 Hz
durchgefiihrt wird, und hat eine Auflosung von bis zu 12-24 m;
Hochfrequenz - wird bei Frequenzen von 250 bis 650 bis 1200 Hz bei
einer Auflésung von 1-2 m durchgefiihrt Nach der zweidimensionale
seismischen ~ Untersuchungen in  Gegenwart von  freien
Gashydratbildung durch die untere Position Hydrat Arten bestimmt.
Umfassende Analyse der Ol-und Gas-Systeme konnen als das
modernste Technik beschrieben. Es umfasst die Untersuchung von
Sedimentgesteinen, auch Log-Analyse, qualitative und quantitative
Interpretation von seismischen Daten und die Analyse anderer Daten
tiber Ol- und Gassystem.

Ein vielversprechender Neben seismischen zerstérungsfreien
Nachweis von Gashydrat in porosem Gestein ist elektromagnetische
Prospektion. US-Energieministerium plant, es im Jahr 2015 zu
verbringen.

305

305



Die wichtigsten Methoden der Gewinnung von Methan aus
Hydraten: Entspannung, Heizung, Entry-Inhibitor.

Bisher Dekompression - ist die vielversprechende Technologie
fiir die Entwicklung von Gashydrat-Lagerstétten. Sein Wesen besteht
darin, das kiinstliche Verringerung des Drucks in der Formation um das
Bohrloch, das durch Absenken des Drucks in dem Bohrloch oder durch
Reduzieren des Drucks auf der Gashydrate oder wasserfreie Gas nach
einer teilweisen Entleerung erreicht wird. Die Technologie ist am
effektivsten, wenn die Lage in der Ndhe des Gashydrat-Reservoir der
freien Gas. Vorteile der Technologie: relativ geringen Kosten;
Einfachheit des Verfahrens Gasforderung (erfolgt automatisch, wenn
der Differenzdruck); die Mdglichkeit, relativ schnelle Produktion von
grofBen Mengen [3; 169-177 S.].

Bis heute hat die Welt mehr als 220 Einlagen von Gashydraten
erdffnet.

Allerdings deuten vorhandenen Daten, dass die Entwicklung der
Einlagen von Gashydraten ist teurer im Vergleich zu herkoémmlichen
Entwicklung von Erdgasfeldern aus den folgenden Griinden: niedrige
Skaleneffekte, die Notwendigkeit fir die Komprimierung von Erdgas
vom Anfang der Entwicklung, die hoheren Kosten fiir
Entwicklungsbohrungen

GroBles Interesse an der Arbeit der Klimaforscher und
Geophysiker zeigen. Sie glauben, dass Methan - nicht so sehr wertvolle
Energie als einer der Hauptschuldigen der globalen Erwédrmung.
Umweltschiitzer glauben, dass die globale Erwdrmung kann spontanen
Zerfall von Hydrates in einigen Bereichen des Planeten auslosen.
Zusitzliche Emissionen von Treibhausgasen zu einer weiteren
Erwarmung fiihren, die Beschleunigung des Zusammenbruchs der
Hydrate und Freigabe Treibhausgase

Die Suche nach Methanhydrat werden in verschiedenen
Regionen der Welt Ozean durchgefiihrt. Es ist bemerkenswert, dass,
wihrend Geophysik keine Miihen scheuen, um die benthische Flora
und Fauna zu studieren. Die Bewohner des Meeresbodens kann als
Indikator, die das Vorhandensein von Gashydrat-Lagerstétten in den
Eingeweiden zu dienen. Zwischen Kalksteinbldocken, die am Boden als
Folge der geologischen und tektonischen Prozesse, die Abfluss von
Methan-Flissigkeiten, die die Grundlage fiir die Existenz einer
bestimmten Art von Schalentieren sind auftreten, entstanden sind. Das
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Vorhandensein dieser Weichtiere ist ein sicheres Zeichen, das sofort
zeichnet sich aus den Tiefen des Methan. Schalentiere nicht Methan
essen als solche - ist es fiir sie so giftig wie es fiir den Menschen. Wir
werden Symbiose: Methan-Fliissigkeit wird durch spezielle Bakterien
in den Mantel der Mollusken absorbiert. Und sie selbst auf Schalentiere
Verschwendung von Leben dieser Bakterien, die ihnen in einer Tiefe
existieren, wo das Sonnenlicht dringt kaum ermoglicht fiittern.
Schalentiere sind in der Regel zu leben so nah wie mdglich an die
Quelle der Nahrung, das heiBit, jene Risse und Spalten in den
Kalksteinvorkommen, deren Ablauf erfolgt methan Fliissigkeiten.
Wenn es eine grofle Kolonie von lebenden Muscheln gefunden, es gibt
Grund zu der Annahme, dass es erhebliche Methanquellen. Wenn es
keine Muscheln oder sind nur leere Hiillen, dann loslassen Methan
intensive Fluide werden, wahrscheinlich, wird nicht beobachtet [4].

Neben der Hauptgriinde - Effizienz, gibt es ein zweites Problem -
Sicherheit. Gashydrat-Lagerstitten sind an steilen Hangen in Tiefen
von 300 bis 1000 Metern und sind ein Faktor bei der Stabilisierung des
Meeresbodens in dieser geologisch aktiven Regionen. GroBbergbau
konnen Unterwasser Erdrutsche verursachen und als Ergebnis, den
verheerenden Flutwellen - Flutwellen. Dariiber hinaus ist es notwendig,
die Moglichkeit, die unbeabsichtigte Freisetzung von riesigen Massen
von Methan in die Atmosphére, die voller immense Okologische
Katastrophe ist zu priifen, nicht, um die Bedrohung fiir die Gesundheit
und das Leben von Personal, das Bergbaumaschinen erwihnen.

Zusammenfassend kann man sagen, daf3 trotz der Anwesenheit
von groflen Mengen an Meer Hydrate, als alternative Quelle von
Erdgas, sie konnen nur langfristig betrachtet werden.
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Abstract. This paper is devoted to the review of the problem of energy
and resource saving in processing natural and associated gases. Special
attention is paid to the aims and purposes of companies’ resource
saving. Comparison of the natural and associated gas composition is
carried out and special features of their processing are considered here.
Also, the value of saving fuel and energy resources in the
implementation of energy saving measures is calculated.
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Energy and resource saving is one of the most crucial problems
of the 21 century. The position of the Russian Federation in the world
and the standards of living in the country depend on the results of this
problem solution. Russia has not only all the necessary natural
resources and intellectual potential to successfully address its energy
problems but is actually a resource base for many European and Asian
states. It exports oil, oil products, natural gas in huge volumes.
However, the abundance of energy resources in our country does not
mean that these resources can be used wastefully; only energy-efficient
management is the most important factor of Russian goods and services
competitiveness in an open market system.
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Energy saving should be a strategic task of the country [1] being
both a main method of providing energy safety and the only real way to
maintain high revenues from the hydrocarbons exports.

The main resource saving purpose is improvement of energy
efficiency of technological and auxiliary industrial processes based on
realization of economically sufficient energy saving technologies,
reduction in energy intensity of production, reduction in the fuel and
energy component in the cost of production, as well as optimization of
the use of material and technical resources and labor supplies.
Moreover, the main priorities of the state policy are: economy and
energy saving efficiency; fuel and energy country balance and fuel and
energy complex structure improving; improving energy security. Gas
and chemical production has become very important due to the
reduction of natural hydrocarbon reserves. These raw materials provide
the hydrocarbon crude processing. For example, natural gas processing
gives many valuable final and semi-finished products such as synthetic
fuels and lubricants and methanol. In its turn, methanol is a raw
material for the production of other chemicals: formaldehyde, acetic
acid, insulating substances, varnishes, paints, glues, and additives for
fuels. The upcoming trend of associated gas use is a complex
processing to yield a concentrate of aromatic hydrocarbons (a high-
octane additive), benzene and dry gas simultaneously. The energy
policy of companies in the field of natural gas and associated gas
processing represents a set of corporate strategic measures focused on
increasing effectiveness of the company on the world market and
providing the required level of competitive sustainability in the current
and future conditions. While processing savings of natural and
associated gas can be achieved by: thermal power equipment
modernization; major repairs of process furnaces; replacement of
existing insulation material; performance fixing tests of boilers;
technology  equipment (energy  technology) reconstructions;
optimization of technology equipment operation gas utilization while
blowing factory flare collectors, absorbents airing, and preventive
maintenance of technology equipment carrying out. The gas
composition and its oil content vary within a wide range and differ
depending on the specific features of the field.

Under normal conditions associated gas is light, gasiform
hydrocarbons (methane, ethane, propane, butane, isobutane and some
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others) which are under pressure and dissolved in oil in geological
conditions. When oil is extracted to the surface the pressure falls to the
atmospheric level and the gas "boils away" of the oil. An additional
amount of associated gas can be obtained by crude oil heating up.

As to natural gas, it contains methane (its main component which
usually makes 82-98%) and some other hydrocarbons. To this effect
natural gas is less rich in C2+ fractions (a mixture of substances with
two or more carbon atoms) than the associated gas of the oil fields.
Besides, volumes of natural gas extraction are higher. And this fact is
very important for gas chemistry [2]. For example, ethane content in
natural gas varies from 4% to 8%, propane — up to 3%, butane — up to
2,5 %.

The chemical composition of the main gas components is shown
in Table 1.

Table 1. The chemical composition of natural and associated gases

Composition Natural gas Associated gas
CH4 70-98% 40%
C2H6 0,5-4% 20%
C3H8 0,2-1,5% 20%
C4H10 0,1-1% 20%

Beneficial use of oil-associated gas (OAG) has not been among
the priorities of oil and gas companies until recently. OAG was
separated from oil when preparing it for transportation and burnt in
flares right on the field. The flame of these flares was illuminating the
night sky over mining regions and it was one of the symbols of the
Russian oil industry for decades. The situation has been changing in the
recent years. Mining companies are introducing various methods of
OAG application as fuel for small power plants. And petrochemical
companies use it as a raw material for valuable petrochemical products.

Associated gas processing is to separate a C2+ fraction from
methane, acid (hydrogen sulfide) and inert (nitrogen) gases, as well as
water and entrained solids [3]. These processes are based on two
principles.

The first one is realized on low-temperature condensation (LTC)
installations, where gases are separated according to their liquefaction
temperatures. For example, methane becomes liquid under the
atmospheric pressure at -161.6°C, ethane at -88.6°C.
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Propane is liquefied at -42°C, butane - at -0.5°C. The liquid part
of LTC plant production is called “the wide fraction of light
hydrocarbons” (WFLH) because it is a mixture of C2+ fraction
substances. And the gaseous part (methane and some ethane) is called
“dry stripped gas” (DGS). This gas goes to the gas transport system.

The second principle is realized on low-temperature absorption
(LTA) facilities and is based on the fact that different gases have
different parameters of solubility in liquids. LTA columns can be filled,
for example, with circulating liquid propane and the original gas is
bubbled through it.

Thus, the target components dissolve in liquid propane, while
ethane and methane - components of the dry gas - pass without
absorption. Thus, liquid propane dresses “fatty” components after a
series of cycles. Then propane is used as WFLH for final production. In
some cases, hydrocarbons are applied as liquid absorbent. In that case,
the term “oil absorption plant” (OAP), which is not entirely accurate
but historically well-established, is used for the separating equipment.

As for the natural gas, the only reason for the extraction of a C2+
fraction from natural gas in Russia is the technical requirements for the
content of these components for their transportation by the gas
transmission system. In other words, the "fatty” component content is
reduced to meet the requirements of technical conditions, after that the
gas is sent to use. This “fatty” gas transportation does not make much
sense, because the gas is burnt after the pipeline. Moreover, the “fatty”
components begin to condense and accumulate on the bottom due to the
pressure in gas pipelines, which entails additional costs for the
operation of pipes and work of delivery systems.

Waste gas components are extracted purposefully if gas contains
too much of them. That economically justifies its high-quality
processing. The technical processing of natural gas with the separation
of valuable fractions is similar to the processing of associated gas. It is
based on the difference in the boiling points of gases.

Dried and desulphurized gas is cooled stepwise and releases its
components gradually. The main methods of natural gas processing are
[4]:

o chemisorption method of cleaning gases from hydrogen sulfide
and carbon dioxide
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e gas cleaning from hydrogen sulfide and carbon dioxide by physical

and combined absorbers
e gas cleaning from thiols

e gas processing by low-temperature condensation

o extraction of heavy hydrocarbons using absorption processes

o absorption-desorption processes.
The introduction of technological improvements in the gas
system processing can result in significant savings. Let us show this by
the example of introducing a complex air-cleaning device system
The methodology of
calculating the value of saving fuel and energy resources in
implementing energy-saving measures was used for the calculation of
gas savings [5]. The calculation results of the GPU fuel gas saving after
installing CACS (for a year) are shown in Table 2.
It follows that after the installation of CACS on GPA C-6.3 the
annual savings of the fuel gas can reach 1265.9 thousand cu m, or 3.8%

(CACS) at a gas processing unit (GPU).

of base consumption.

Table 2. The calculation results of GPU fuel gas saving after installing

CACS
Characteristics 1 2 3 4
quarter | quarter | quarter | quarte
r
GPU working time, h 2160 2184 1776 2208
The lowest gas heat value, 7990 7990 7990 7990
kcal /m3
The actual efficiency of gas 0,294 | 0,262 | 0,272 | 0,286
turbines in the base period, 7
The actual efficiency of gas 0,295 | 0,263 | 0,275 | 0,290
turbines after CACS
introduction, """
GPU utilization factor, ¥« 0,969 | 0676 | 0,780 | 0,884
The coefficient of technical 1,05 1,05 1,05 1,05
condition of GPU fuel gas, e
The GPU fuel gas saving 1949 | 108,4 | 330,4 | 632,2
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A0, thous. m3

Thus, the estimated annual gas savings of the gas turbine are:
AQ; s, =194,9+108,4+330,4+632,2 =1265,9 thous. m3.

Consequently, development of new technologies for energy and
resource saving is one of the most actual tasks at the present time,
especially in the field of the petrochemical industry. Modernization of
existing methods of natural and associated gas processing as well as
development of new processing technologies can provide real savings
of raw materials and(or) energy. The calculations show the size of fuel
savings after implementing energy saving measures.
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Abstract: The Palingenesis Process allows to use solid communal and
construction wastes as a filler in the production of concrete blocks. In
order to improve tensile properties and solidity of environmental
concrete it’s possible to use a technology of capsulation of large fillers
by laitance and perfection of composition of concrete matrix by adding
nanoconcrete.

Key words: wastes, eco-concrete, nanocement, capsulation.

The problem of industrial wastes utilization and consumption is
one of the most environmental management actual issues. The
technology “The Paligenesis Process” allows using industrial wastes
and consumption as a filler in the production of the concrete.
Advantages of this technology are resource and energy savings,
landfills reduction, increasing production of construction materials.
Even today the issue of this material safety for humans and for
environment in Russia has not been studied [1].

The presence of chemical substances and micro-organisms
depends on a complex and not always predictable wastes composition
used in the "The Paligenesis Process”. The problem of this concrete is
an ammonia emission, connected with using modificators and
intensifiers of cement grinding aid, and this question can be only solved
by using new technologies. Due to improvement of the concrete matrix
it is possible to achieve improved product quality and improve its
environmental safety.
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Developed at the Moscow Institute of Materials and efficient
technologies (Moscow IMET) cement nano-capsulation technology is
the process of coating the cement grains by a solid-shell capsule, which
thickness is about few tens of nanometers of a modified polymeric
compound, which imparts radically new qualities to dispersed
composite portland-cement. Obtained nano-cement has several
advantages over ordinary portland-cement:

» Monolithic concrete products produced as a result of "sealing”
concrete pores, thereby reducing almost to a minimum the possibility of
allocating to the living spaces atmosphere chemical substances in toxic
concentrations;

* Increased resistance to sulfates, chlorides and weak acids;

» Low consumption of cement as the binder component of the
concrete mix and its high endurance [2].

Use of capsulation technology on fillers in this case on the waste
contributes to reliable fastening of possible harmful elements inside the
capsules. Due to intense physical pressure filler is covered by a
laitance, which improves the mechanical properties and concrete
monolithic qualities. The new technology allows you to adapt to
different volume and toxicity of recycled wastes, to change their
composition [3].

Upgrading technology “The Palingenesis Process" enables to obtain
a wide range of environmentally friendly materials and manufacturing
goods.
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Abstract: Contribution of West Africa’s mineral resources in
developmental context and the underpinning factors in achieving
economic growth are investigated. The presence of ‘natural resources in
West Africa serve as a curse’ is overviewed. Several factors of West
African countries failure to achieve sustainable development are
brought out. The exportation of mineral resources in an unrestricted
way has not been given proper attention by governments. The need for
economic transformation to achieve sustainability of the economic
sector is discussed.

Key Words: Dutch Disease, Development, Sustainability, natural
resources, economic growth, economic transformation

Introduction. West Africa is rich in natural resources, especially
oil, gas and other mineral resource deposits. And some of the countries
are among the top thirty list of countries with proven large deposits of
crude oil reserves [1]. Worldwide demand for petroleum has risen
steadily over the past few years and is forecast to grow stronger, driven
by population growth and increasing affluence in emerging economies
[2]. West Africa, in particular, has seen a flurry of exploration and
production activities since 2007, when one of Africa’s biggest oilfields
was discovered off the coast of Ghana. Subsequent oil and natural gas
discoveries in the region have further accelerated global interest and
investment intent on exploiting these resources. The 625-mile
petroleum-rich geologic formation along the West African coast has
been termed one of the world’s ‘least-covered magnets for oil
companies from around the world’ [2].

The figures of the table above are not specifically based on the
revenues generated from Africa, but African resources contribute
greatly with little benefits to the people of the continent.
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Development as put forward by different academic scholars
refers to the improvement of human welfare, quality of life and social
wellbeing (using socio-economic indicators). In actual development
practice, countries that are blessed with natural resources are said to be
well developed than those without. Countries like Ghana are believed to
have 5 billion barrels (790,000,000 m3) to 7 billion barrels (1.1x109
m3) of petroleum in reserves and Nigeria also has 37.2 billion barrels
(5.91x109 m3) of proven oil reserve. But based on various researches
done, it has been proven that most of the countries that are natural
resource rich are still creeping in poverty.

This is evident from Gylfason’s work [3] which noted that out of
65 countries classified as “natural resource-rich”, just four managed to
maintain a per capita GNP growth rate higher than 4% between 1970-
98, and how the OPEC nations as a whole suffered an average 1.3%
GNP per capita decrease between 1965-98, compared with an average
2.2% increase among low and middle income countries [3 p.848]. The
exportation of these resources has not ultimately contributed to reduce
poverty and hunger, or improve the health, education and energy sector.
Corruption, degeneracy, depravation and putridness are all
underpinning factors to such activities in West Africa. The table below
exemplifies a simple fact that natural resources normally serve as a
source of capital revenue if they are well exploited and given fair
exportation. This increase in GDP is a result of the presence of the
natural resources.

This can be related to a World Bank study; since the discovery of
diamonds in Botswana, the country ‘has been one of the fastest growing
economies in the world and moved into the ranks of upper-middle
income countries [4].

Table 1. Companies in Africa per sectors and revenue per year.

Name of company | Country of | Headqua | sector | Revenue
operation rer earned /
location year
Devon Energy Ghana USA Oiland | $1.59B
Corporation Gas
Hunt Oil Company Ghana USA Oil and $4B
Gas
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Nexen Nigeria Canada | Oil and $6.7
Inc. Gas billion
Mart Resources Nigeria Canada | Oil and $58
Inc. Gas million
IAMGold Burkina Canada | Mining $321
Corporation Faso, Mali million
Talisman Energy Algeria Canada | Oiland | $7.528
Inc. Gas billion
TransGlobe Energy Egypt Canada | Oiland | $140.4
Corporation Gas million
Madalena Ventures Tunisia Canada | Oil and $125
Inc. Gas million
Semafo Inc. Burkina Canada | Mining $289
Faso, million
Guinea,
Niger
Great Western South Canada | Mining | $1,727
Minerals Group Africa million
Ltd.
LukOil Ghana, Russia | Oil and
Ivory Coast Gas
African Minerals Sierra UK Mining | $869.1
Limited Leone m
Paladin Malawi, Australi | Mining | $329.8
Energy Namibia, a million
Ltd. Niger

Table 2. Population growth and GDP ($) of few West African countries
(Source: World Bank 2014)

COUNTRY POPULATION GDP ($)(billion)
Ghana 25,904,598 49.45
Guinea 10,500,000 6.19
Liberia 4,294,077 1.95
Nigeria 178,516,904 521.8

Sierra Leone 5,743,725 4.136

The natural resource curse has a great impact on countries that
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are rich of it, especially when considering countries that are of low-
income earnings due to the lack of government effectiveness. L. Stott
[5] used empirical examples to examine both economic and political
hypotheses that attempt to explain this relationship. Stott L. coined the
term ‘Dutch Disease’ in his research and used it based on an experience
of Nigeria, who became entirely reliant on their oil exports. ‘Dutch
Disease’ killed investment in the non-resource trade sector as both the
‘resource movement effect’ and the ‘spending effect’ diverted resources
away from Nigeria’s agricultural sector, in favour of the high-yielding
resource sector.

In considering Sierra Leone, the relentless contributions by most
non-governmental organizations have been in the forefront to fight
corruption in the exportation of most of these resources.

Civil society organizations like Network Movement for Justice
and Development (NMJD) and others have been contributing greatly in
making sure that corruption is reduced in the exploration of Sierra
Leone’s nonrenewable natural resources. NMJD and other civil society
organizations did a research on revenues generated from licenses.

In the findings, it was mentioned that Sierra Leone ‘had 3%
export tax in 2004 which was only US$5.2 million (out of total export
of USD$126million) and in 2005 it was US$12million (for a total of
US$141.9 million).

This excludes unaccounted revenue that went through the porous
borders of Sierra Leone-[NMJD Sierra Leone 2012]’. These studies
prove the role all civil society organizations could play in enhancing a
corrupt free system through publications of their works and making it
known to the citizens of the said country.

Though it is presumed that very few people will have time to
read such findings but it can also be disseminated to the people through
radio discussions. The natural resource curse was further looked at from
a political angle as having ‘three main branches of political explanation
for the resource curse: cognitive, societal and statist explanations.
Cognitive explanations for the resource curse propose that resource
wealth induces a form of myopia amongst policy makers.

Societal explanations suggest that resource booms helped to
increase the political influence of non-state actors (NSAs), who could
be this constraining factor as they might favour growth-impeding
policies. The statist proposes that as government revenue in resource
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abundant countries is largely gathered through resource rents, less
priority is placed on the collection of taxes from the domestic
population.

The government focus on resource rents results in a failure to
develop an effective set of institutions and bureaucracy with which to
tax citizens’ [5].

By connecting this work to that of Scott, in most scenarios
governments of most countries give license to various ‘foreign
corporations’ to operate due to the lack of technological capacity to
harness the massive reserve of the natural resources. These companies
will end up doing unrestricted exportation and the government in power
remains silent about it as most of the earnings gained are used to
maintain themselves in power. This makes most of the foreign
exchange earnings in gross terms that are supposed to contribute to the
economy of the different countries in West Africa not to be significant
due to the bounteous incentives that are given to the mining companies.

These incentives lead the companies to be doing unrestricted
exportation thereby giving them the opportunity to hold fiscal regimes
to retain 75% of their mineral proceeds offshore which gives them the
chance to do acquisition of machineries, spare parts, dividend payments
and remittances to the expatriate workers. This has also made many
mining companies in West Africa retain their earnings in offshore
accounts and leave very little in local accounts for some operational
cost thus bringing retardation in the growth of many countries
economic status. But it is very improbable to improve on the
transparency and accountability of the exportation of these resources.

Conclusion

The need for economic transformation that helps to achieve
sustainability of the economic sector is of high priority. Doing a
conclusion there should be a better oversight on trans-national
cooperation which includes monitoring and control over the activities
regarding the exportation. But the most unfortunate situation in West
Africa is that over the past decades of natural resource exploitation,
most of the countries still remain to creep in poverty with less
development taking place. The inhabitants in most of these countries
live on less than a dollar except for few countries. Although efforts are
made by some countries with regard to their policies and regulations
towards the exportation of these resources and the export earnings
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gained, but the implementation is said to be deterrent especially when it
comes to the need to create wealth from these natural resources and
how they have the best distribution through inter and intra-generational
equity.

Transparency initiatives are necessary and some of the partners
that should be involved should include; government representatives,
civil societies, volunteers and representatives from the companies that
are engaged in the extraction and exportation of these resources.
Furthermore, in achieving controlled trans-national cooperation’s, some
reforms need to be done especially in the mining sectors by enhancing a
very good participation and regulations with regard to the
implementation. The participation and regulations will help to gear
towards achieving the buildup of skilled labor for the development of
these resources, reverse the total dependence on foreign transnational
corporations to enhance total sustainable development and provide
complete utilization of the natural resources that will lead to economic
development and also lead to the reduction of unregulated exportation
of West African natural resources.
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Abstract: PET products are the most widespread material in the
household using. This article describes modern methods and ways of
recycling PET waste. The problem of disposal and recycling of
polymeric materials is one of the most urgent, since the issues of their
return to the production and improvement of ecological conditions are
particularly acute.
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Today a plastic pack is the most widespread in the World. But
what do we do after using this product? It would be a great mistake if
we just throw out this waste as a natural process of decay can last for
200 years. Recycling of plastic waste is precise decision.

High processibility and wide using of PET make waste to be the
most recycling product in the world. Execution of primary products was
higher than 20 million ton in 2013. According to the experts bottles
production is higher than 500 billion pieces so it can cause detrimental
effect on the environment through their physical inactivity and safety.

More of that, re-using of 1 ton of PET saves more than 5 cubic
meters of waste landfill territory, reduces the carbon dioxide emission

322

322


http://www.resourcegovernance.org/sites/default/files/Not_Sharing_the_Loot.pdf
http://www.resourcegovernance.org/sites/default/files/Not_Sharing_the_Loot.pdf

because of energy usage reduction, and the price of recycled PET is 20-
30% lower.

As the consumption of PET is growing the amount of its waste is
growing too. Wastes of PET are formed during its synthesis and during
all stages of the process of its processing into products by extrusion,
injection molding, vacuum or blow formation of preforms. For example
the process of vacuum formation from obtained by extrusion,
accompanied by the formation of waste in quantity up to 10%.

Producers of PET fibrils and PET lines usually utilize their waste
directly on the premises by mixing it with basic polymer or by its
recycling into the products like spun fiber or bonded fabric. So almost
all PET waste is reused in a closed circuit on the plants.

Before recycling we have another problem. How to collect this
waste? Every country has its own view on the decision. For example in
Switzerland and Germany the price of the product consists of the price
of the product and its container. You can return your money by
returning a container. In some countries there are special automates
which return money for a container. In China there is a special
profession: skimmer of plastic bottles.

So it is easy to realize the connection between ways of collecting
PET and its recycling in the countries (figure 1) [1]. As a rule PET
recycle process into small flakes consists of several steps: storage and
submission; sorting; splitting up; the first vibroseparation; flotation;
washing, rinsing and drying; breaking down into small flakes; the
second vibroseparation; dust catching. This developed waste could be
used for reprocessing plastics [2].

There are some ways of PET: recycling. Waste landfilling is an
unexampled way as it needs huge areas. One more unexampled way of
recycling is burning because waste calorific capacity is second after
wood fuel. The next type of recycling is radiation destruction of
polymer which can work under occurring hard ionizing radiation,
accelerated ions and electrons. Chemical molecules are destroyed by
neutrons, gamma-rays and beta rays. It helps formation of low-
molecular products which can be taken to the biocycle process. The
method of thermal decomposition means pyrolysis reactions, catalytical
thermolysis leads to low-molecular products. This method is used in the
USA with producing monomers- dimethyl terephthalate and ethylene

glycol. [3]
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Figure 1: The distribution of pet-waste collection by countries and
regions of the world in 2013 (bIn.t)

Chemical recycling of PET: in such processes the PET is
subjected to depolymerization by interaction with chemicals such as
methanol (methanolysis  to  obtain  the  monomer -
dimethylterephthalate); ethylene glycol (glycolysis with getting
bacherolette); acids (hydrolysis with obtaining terephthalic acid) or
alkali (saponification). These methods are energy intensive, they
require high-tech equipment, however, they are enable to use raw
materials —PET waste of the lower quality, such as chemical processes
allow for additional cleaning. That assumes the process of PET waste
depolymerization. Neutral hydrolysis to terephthalic acid and ethylene
glycol, again reaching for the synthesis of PET. The most commonly
used processes are continuous. These are relatively economical and
environmentally safe methods of recycling PET waste. The known
method of chemical recycling of PET is using glycolysis and
subsequent polycondensation of recycled PET with the addition of
unsaturated polybasic acids or their anhydrides in order to obtain a
relatively inexpensive unsaturated polyester resins.

Degradation products of recycled PET waste can be used again in
the synthesis of low molecular weight PET to obtain plasticizers,
varnishes, coating materials. The last one is the mechano-chemical
method. This is the most common and usually the most economical
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method of processing the crushed and purified waste PET, representing
a technological chain, whereby it is successively melt, homogenized,
cleaned of contaminants and filtered in the extruder with degassing
under vacuum. [4] In technologies of different companies are used one-
, two - or alternative extruder (having a degassing zone). Producer of
multispecific extruders justifies the appropriateness of their use for
recycling PET because they provide extremely high phase boundary
surface that intensifies the removal of impurities. After the extruder, the
melt is filtered from mechanical impurities and is pelletized. According
to the principle of "bottle to bottle" the so-called "layered technology"
can be used, when recycled PET is between the two layers of virgin
polymer. Multilayer bottles can contain up to 50 % or more of the
recycled PET but the requirements can be somewhat lower. This
technology is used today in several European countries. The method of
entering the melt of recycled PET flakes from the extruder with
subsequent filtration in melt conduit before the finish condensation
polymerization reactor installation of the synthesis of a high-viscosity
PET bottle is very promising too.

Melt recycled PET and main product flow approximately of the
same viscosity have been homogenized to a high degree of uniformity
and in a horizontal reactor with stirring under vacuum gaining the
desired end viscosity. This technology provides the raw materials
saving while maintaining the end product quality. The volume ratio of
the primary and secondary polymers depends largely on the quality of
the latter. According to different sources, its share may reach 20 to 50
%.

Gradation source quality of PET waste for processing into
various end products can be approximately represented in the following
hierarchy (in the order of decreasing quality requirements): bottles for
provision; long-length threads, a packing strap, bonded fabric,
spunbond and meltblown obtained by molding from a melt; bottles for
technical applications , spun glass; casting materials, as of reinforced
PET. [5] The highest requirements for PET waste are used in the
process of "bottle to bottle” technology in the manufacture of PET
containers for foods processes. The total number of collected and
prepared PET waste — even with a separate collection system — the
share of raw materials of such high quality is usually not very high. For
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other applications (especially for most kinds of textile products)
requirements are significantly lower.

Depending on the condition of PET wastes all the described
processes of their processing may have the right to exist. The main
principle when choosing a particular technology is to maximize the use
of the specific recycled PET potential,which production needs the
valuable organic raw materials and energy, with full security of its end-
products. The latter is very important for Russia, therefore, the use of
recycled PET for direct food contact appropriate major producers and
processors with modern technologies and systems of quality control.
The recycling processes of PET waste in the Russian Federation have
promising prospects for their widespread implementation.
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Abstract: The article analyzes the place of Russia in global leading
competition of the leading countries when it comes to oil and gas
production. Russia is in the third of the leaders but not the constant
leader. It is a severe struggle between Russia, Saudi Arabia and the
USA.
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Energy plays a leading role in the global economy. The
development of modern civilization in the twentieth century was based
on the new energy sources exploration and was characterized by a
continuous increase in its consumption.

According to Laverov N.P. et al. [1,2] the conventional and
unconventional resources are 3,5 « 10™tons of oil equivalent (toe).
Among the unconventional resources the main part is the gas hydrate of
land areas and dissoluted gases of the main lands [3].

The world has the uneven coal, oil and natural gas reserves
distribution: so oil and gas may be exhausted in the XXI century, and
coal in the XXII (Table 1).
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Table 1. World stocks and oil, gas and coal production [6]

. Known Production Years of
Energy carrier
reserves year reserves
Coal, billion tons 892 7,7 270
Qil, hillion tons 208 45 52
Gas, trillion cubic meters 194 34 59
Gas-hydrates of land 2 Conventional oil and

water areas gas resources

. Y Gasesin the coal-
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Figure 1. The geological resources of hydrocarbons billion (t.0.e) [1].
There is the continuous and severe competition for global
leadership between the leading countries of the world. The results of
graphical rating analysis of temporal dynamics of oil production in ten
countries - the leaders of oil production in the world are presented in
Figures 2-3. The USA in 2000 and 2001 was second after Saudi Arabia.
In 2002 the USA took the first place, and then in 2004-2011 dropped to
the third place after Saudi Arabia and Russia. During 2012, the United
States ahead of Russia took the second place after Saudi Arabia. In
2013, the US surpassed Saudi Arabia's oil production, having produced
an average of 12.3 million. 8/d (13.67% of world oil production)

against 11.7 million. 8/d of Saudi Arabia (12.9% of world production).
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Figure 2: Temporal dynamics of oil production in the 2000-2014.
(min. b/d): a) of Russia, Saudi Arabia, the United States; b) Canada,
China, Iran, Iraq, Kuwait, Mexico, the UAE; in brackets there are the

growth rates in % for these years (calculations and drawings are made
by the authors on the basis of data [4]).

Saudi Arabia - the superpower in the field of oil, is providing an
average of 12.6% of world oil production (2000-2014). Saudi Arabia in
2002 was the second only to the United States and then has been a
world leader for ten years (2002-2012). It lagged behind the United
States in 2013, as it produced an average of 11.7 million b/d (versus
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12.3 million b/d from the US). Saudi Arabia in 2013 and now is
currently in the second place.
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Figure 3. The contribution of the global oil production in the period
2000-2014 (%); in brackets there are the mean values in % over the
years
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Figure 4. Types of natural gas and crude oil in the United States and
Canada,

China and Argentina in 2014. China (0.25 billion b/d of shale gas);
Argentina (0.02 million. b/d of scavenger oil) [6]

Russia remained one of the leading producers of oil: from 2000
by 2003. It ranked third in 2004-2011. Russia was in the second place
after Saudi Arabia, and from 2012 till now has ranked third after the
United States and Saudi Arabia. In 2014, the average annual production
of Russia amounted to 10.7 million b/d (11.7% of world production). It
should be noted that the average annual growth rate of Russia’s
production for the period 2000-2014 turned out to be the highest among
the ten leaders. China, like the United States, consumes more oil than
produces, which makes it a net importer. However, it is the fourth
largest producer (2010-2013.) with an average production of 4.5 million
b/d. Most of the Chinese production capacity is on land (81%), while
the remaining 19% are in small offshore reserves. Canada from 2000 to
2007 ranked seventh, from 2008 to 2011 — the sixth place, but after
2012 in came to the fifth place with the production of 4.4 million b/d in
2014. The annual rate of oil production growth in 2000-2014 (3.1%)
was second after Russia. According to forecasts, oil production in
Canada could rise to 6.6 million b/d by 2035 [5].

Saudi Arabia, the United States and Russia are the undisputed
leaders in the production of oil, which accounts for about 48.8% of
world production (2014), and an average of 46.4% over the past five
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years. Currently, only four countries have the commercial production of
shale gas and oil from tight formations - the United States, Canada,
China and Argentina.

The US and Canada extract either shale gas, or scavenger oil.
China produces small amounts of shale gas, and Argentina - of hard oil.
In 2014 the energy production increased in these countries. At the same
time the production of shale gas and oil from tight formations grew
faster than production of conventional oil and gas.

In Canada the mining of scavenger oil was doubled during 2011-
2014 from 0.2 million b/d to 0.4 million b/d. Canadian shale gas
extraction increased from 1.9 billion f*/d (53.8 million. m*/d) in 2011 to
3.9 billion ¥/d (110.4 million m*d) as of May 2014. In China the
commercial quantities of shale gas fields basin totalled 0.163 billion.
£3/d (4.6 min. m%/d), or 1.5% of total natural gas production.

Argentina produces about 20 thousand b/d of scavenger oil. The
nature of competition for world leadership in the gas sector is very
different from the oil production.

Russia and the United States for the period of 2000-2013
alternated in the lead (fig. 5). In 2000-2001 the indicators of Gas Russia
and the US were almost equal.

From 2002 to 2008 Russia leaded with confidence, and the
United States from 2001 to 2005 reduced production of gas, and then
began to increase the production of gas significantly.

In the gas sphere of Russia from 2009 to 2013 there was a
positive trend. In spite of this the US in 2010 significantly
outperformed the Russian figures by shale gas production and brought
the total to 689.1 billion m®. This annual growth rate in the gas sector in
the US is almost 2 times higher than the Russian rate (1.7% vs. 0.9%).

Canada’s gas sector from 2000 to 2007 virtually stagnated at a
high enough level of 184.6 billion m®, which was more than 3 times
lower than the level of production in Russia and the United States.

For the majority of the countries surveyed there we can see the
significant positive growth except Algeria (-0.3%). So, Iran and Qatar,
with common gas field South Pars/North Dome in the Persian Gulf,
have managed to increase gas production to 161.3 billion m® (Iran) and
158.5 billion m? (Qatar). To do this, they need to ensure the high
growth rates of 7.3% (Iran) and 12.9% (Qatar), which are much higher
than the growth rate of the US and Russia.
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Figure 5. Temporal dynamics of natural gas production in the leading
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made by the author based on the data [6])
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We should specially mention the positive trend in the China gas
sector, which has produced 27.3 billion m®, and has managed to
increase by 4.1 times due to growth of 10.7%.
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The problem of industrial and environmental safety of production
and transportation of hydrocarbon products is acutely relevant under a
constant growth in oil and gas production. Pipelines operate under high
pressure; in case of their leakage there can be a significant release of
pumped products. This entails both material damage (loss of pumped
products, penalties, clean-up costs) and preconditions for environmental
disasters [1]. One of the ways to control losses, as well as the quality of
hydrocarbon production is chemical labeling of fuel.

In recent years, cases of unauthorized tapping have become more
frequent. It results in depressurization of oil and gas facilities, shortens
their operating life, causes significant economic damage, and leads to
leaks of hydrocarbons. Damage from unauthorized tapping comprises
the cost of the stolen product and the cost of restoring the damaged
section of the pipeline and oil spill response [2]. Moreover, the cost of
restoring the damaged sections and eliminating the oil spills may be ten
times greater than the damage caused by stealing.

The oil control technology (OCT) is designed to monitor leaks
while transporting oil and oil products, as well as for early detection of
leaks during the theft of products. In addition, part of the security
control of oil field facilities and pipelines is to collect evidence in case
of a theft of oil and oil products for further investigations.

The nodal point of an oil transportation system (such as reception
centers of oil, oil loading facilities, routes of oil tankers, etc.) and
uncontrolled industrial activities of mini-refineries are most promising
in terms of control. Therefore, monitoring (including qualitative or
guantitative analysis) should be performed in these control points.

Nowadays, a wide range of devices and technologies are offered
for monitoring transportation of hydrocarbon products.

The most common of them are [3]:

* Acoustic systems (register in the acoustic wave frequency range
generated by leaks)

* The parametric system (based on measuring pressure and flow
rate of pumped products)

* The system of vibro-acoustic monitoring (based on a fiber-optic
cable)

* The infrasound pipeline monitoring system piping (IPMS)

* Labelling of fuel.
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When comparing the systems, the main indicator is the cost of
the equipment, including installation and maintenance per 1 km of the
pipeline. And if the characteristics of the two systems are comparable,
preference is given to the more economical one.

The most promising technology is the use of specific marker
substances, which can guarantee getting information about the
affiliation of petroleum or petroleum products to a particular mine, oil
field facility, or a particular section of the pipeline.

A batch of fuel can be labelled directly at the facility or at any
stage of its transport and distribution, which allows controlling and
monitoring the movement of oil and oil products for the entire process
chain: oil-producing plant - refinery - tank farm - filling station - the
end user.

Markers of oil and petroleum products (fuel markers) are unigque
products, usually not present in oil and petroleum, inert and safe
specialized chemical compounds added to oil or fuel in small
concentrations (from one to several parts per million by volume). They
are identified by suitable chemical, physical and physical-chemical
methods of analysis. The markers are chemically inactive substances
not soluble in water or hydrocarbons.

Picture 1. Markers under a microscope after filtration.

The main drawbacks of the existing methods of control are the
following: high consumption of marker substances per unit of the liquid
to be marked; lack of precision; lack of simple and reliable methods of
rapid analysis for qualitative determination of the presence of the
marker substance on site; the need to send samples to a laboratory; a
long period of time required for the analysis, etc.
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Innovative methods of monitoring the transport of oil involve the
use of fluorescent markers based on superfine suspensions of gas-filled
microparticles. The indicator substance is not in a molecular form, but
in the form of quasi colloids - microscopic dispersed polymer particles
of spherical shape with a diameter of about 100 microns; these particles
do not stick to each other and have a density close to the density of oil,
so they do not precipitate. This provides a high degree of similarity of
the hydrodynamic characteristics of particles and medium. [4].

Furthermore, polymeric materials, from which dispersion
indicators are prepared, are resistant to fluids under thermobaric
conditions of transportation.

The main advantage of the proposed technology is the possibility
to carry out express analyses for the presence of markers. Express
analyses are performed on the sampling site with a minimum set of
necessary equipment. A sample is filtered through filter paper, and then
the number of particles in the sediment is determined visually using a
UV light source (a standard UV lamp). For a more accurate
determination of the amount of particles in a sample laboratory studies
can be performed. At the same time, rapid analyses also help determine
guantitative indicators, i.e. the number of particles in the sample, which
is directly related to the amount of marked oil. This technique is highly
sensitive (no less than the radioisotopic method).

Another important advantage of dispersive fluorescent indicators
is the possibility of simultaneous use of several fluorescence markers of
different colors that allows tagging sections of highways with markers
of different colors; when streams are mixed both qualitative and
guantitative analyses can be conducted.

Fluorescent indicators provide a low flow of tracer substances
and environmental safety.
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Resumen: En el articulo se examinan las posibilidades de los sensores
bioquimicos y sus ventajas ante los métodos fisicoquimicos de analisis
tradicionales durante el seguimiento ambiental.
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Abstract: The possibility of biological sensors and their advantages over
traditional physical and chemical methods of analysis for environmental
monitoring are analyzed in the article.

Key words: biosensors, environmental monitoring, level of environmental
pollution, determination of organic pollutants.

Ultimamente a causa de que la industria, medicina, los servicios
medioambientales y los de conservacion de la naturaleza necesitan los
métodos de analisis modernos durante seguimiento ambiental, hay mas
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y mas cientificos-especialistas en electronica molecular, que se dedican
a la creacion de los instrumentos analiticos baratos, simples en la
utilizacion y métodos especificos de sensibilidad alta para detectar
sustancias buscadas en el substrato examinado [1].

Asi, recientemente han creado unos sensores bioquimicos, o
biosensores, que pueden detectar moléculas determinadas, dar la
informacion de su cantidad [2]. Entre esta clase de los métodos
“universales” de analisis especifico y de sensibilidad alta el sensor
bioquimico no es innovador, pero, en comparacion con los métodos de
espectrometria de masas Yy espectrofotometria creadas mas antes, los
biosensores tienen sus ventajas: son bastante baratos, simples en
utilizacion, diminutos, y, ademas, nos permite hacer el analisis en el
régimen permanente [1].

La actividad humana cada vez con mas intensidad aporta al
medio ambiente elementos quimicos y sus compuestos en tantas
cantidades que no son tipicos para sus concentraciones de fondo. Asi
que necesitamos utilizar los métodos express de sensibilidad alta para
fijar el nivel de contaminacion ambiental [3,4,5].

El objetivo de nuestro trabajo es estudiar la posibilidad de la
utilizacion de biosensores para el andlisis cualitativo y cuantitativo de
deteccion de contaminantes organicos en los substratos diferentes.
Como objeto de nuestra investigacion hemos elegido el sistema de tres
lagos “Kosinskoye trejozerie”. El sistema de lagos esta situado en este
de Moscu a corta distancia de la autopista circular de Moscti (MKAD),
incineradora de residuos, fabrica de cemento, fabrica de construccion
metalica y otras empresas. Todo ello demuestra gran impacto humano
al ecosistema.

Este trabajo es un trabajo interdisciplinar que se hace junto con la
Facultad de las Ciencias Fisicomatematicas y Naturales de la
Universidad Rusa de la Amistad entre los Pueblos a base del Instituto
de Fisica general de Prokhorov de la Academia de las Ciencias de
Rusia.
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Resumen: El objetivo de este trabajo es analizar el problema de la
contaminacion atmosférica, del agua y de los suelos por el petrdleo.
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Abstract: The aim of this article is to analyze the problem of atmospheric
pollution, water and soils by petrol.
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Cada afo, 1,5 millones de metros clbicos de petroleo y sus
derivados derramen en el suelo y en el agua, y posteriormente afectan a
los seres humanos. Ademas, la produccion de petréleo estd aumentando
cada afio.

En primer lugar, es necesario determinar ;por qué el petroleo es
un componente tan complejo? EI petroleo es una mezcla de
hidrocarburos, oleosa, combustible que tiene un color oscuro. Es
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importante tener en cuenta que las diferencias en composicion del
petroleo afecta de distinta manera el medio ambiente.

En el petroleo hay diferentes grupos de hidrocarburos: De
metano C,Hj.,; Nafténicos — C,H2,;; Aromaticos — C,Hop.6

El petréleo contiene numerosas impurezas tales como
compuestos de azufre y metales. Por eso, los efectos toxicos de los
productos de petroleo y refinados en la biosfera son inusualmente
amplia [4].

La contaminacion del suelo. La vaporizacion de la luz en la
atmosfera y la preservacion de las particulas pesadas en la superficie
del suelo es en un primer paso en contaminacion del suelo. Luego, va la
etapa de purificacion a través de la filtracion del suelo que sigue por la
emision y deplecion del perfil del suelo. En la ultima etapa ocurre
detencion de sustancias nocivas, algunas partes de las cuales se filtran
hacia abajo y pueden entrar en el agua subterranea [1, 55-60 pp.].

La contaminacion del agua. Toneladas de petréleo y productos
refinados cado afos entran en los depdsitos naturales debido a los
accidentes en el transporte, roturas de tuberias, explosiones
impredecibles y accidentes en pozos, obras de reparacion de fugas. La
contaminaciéon de las aguas residuales es particularmente lo mas
peligroso debido a su coneccion con los rios y lagos, que conduce a una
contaminacion generalizada del agua potable [2, 30 p.].

Ademas, los productos del petréleo entran en los depodsitos de
agua, porque la industria petrolera lo incluye en su ciclo de produccion
[3,102p.].

En 10 minutos, después de que 1 tonelada de petroleo se derrama
en el agua, forma la marea negra de 12 km? Los vientos fuertes y
tormentas aceleran la dispersion de la marea negra.

Sigin el Consejo Nacional de EE.UU, cada afio 1,5 millones
metros cubicos de petrdleo entran en el agua, alrededor del 45% de las
fugas tienen causas naturales (por ejemplo, el petroleo de los estratos
submarinos espontaneamente se derrame en el mar). Aproximadamente
el 5% del petroleo entra en el mar, los océanos y lagos como resultado
de la exploracion y produccion del petroleo. Los accidentes de
transporte proporciona el 22% de este tipo de derrames [5, 202 p.].

El resto del petréleo entra en el agua como resultado de cientos y
miles de pequefias fugas y accidentes, de los que a menudo no se dan
cuenta la prensa o el gobierno.
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El problema de la contaminacion por el petroleo de los suelos y
el agua es muy grave. Por desgracia, la gente todavia no ha aprendido a
hacer su trabajo de manera responsable, por lo que una de las
principales razones de la descarga de hidrocarburos es un hombre
irresponsable y equipos antiguos.
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Abstract: Steel industry is very dirty, but modern society also knows
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Steel is the engine of our modern way of life. The iron, the
predecessor of steel, has been fed by industrial revolution, since 1750.
Modern steel-melting was developed with the invention of the process
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of Bessemer. There was a sustaining economic growth during the
second industrial revolution. Today steel is one of the most widespread
materials in the world [1] made by the domain furnace, oxygen and
converter (BF converter) route and the arc electric furnace, a chipboard
route. About 70% of steel is made with the usage of the BF converter
route. Variations and combinations of production routes also exist. [2].

Key distinction between routes is the type of raw materials that
they consume. For a BF converter route it can be mainly iron ore, coal,
steel and repeatedly while the route of chipboard alloy steel is used.
Depending on a configuration and existence of secondary steel works,
other sources of metal iron, such as direct restoration of iron (DRI) or
hot metal can also be used in the EDP route. First, iron ore is restored to
iron, also called hot metal or cast iron. Then iron turns into steel in the
oxygen converter. After casting and rolling, steel is delivered to the
coil, plates, section or bars. For steel made in chipboard the electricity
is used to melt the recycled steel. Additives, such as alloys, are used for
adjustment necessary chemical composition. Electric energy can be
added to the oxygen injected into EDP. The subsequent steps of the
process, such as molding, repeated heating and rolling, are similar to
what are found in a BF converter route. About 29% of steel is made
along the chipboard route.

Environmental aspect. The durability of steel allows many
products to be recycled. It expands the life cycle of a product and,
therefore, can save resources. Therefore, many companies even more
often preferred production of steel to development of products for reuse
[3]. _

For instance:

1. Steel elements of a design - a roof in GAND of wall elements,
beams are reused.

2. Steel barrels, or drums, have a typical life cycle of six months.
If they are used by 10 times, however, that life expectancy can be
prolonged till five years.

3. The automobile details of old vehicles are dismantled as spare
parts for further use.

4. Railway tracks are regularly changed (the left and the right
rails on the route). When isn't suitable to use them any more, rails can
be used at secondary lines with low traffic. They can be also processed
or summarized to expand the service life.

343

343



5. The vessel can be dismantled and steel details can be used as
fittings constructions. Steel cargo containers can also be reused and
transformed into buildings.

6. Old wind turbines which were replaced can be sent to other
places for a reuse. Remanufacturing of the used wind-driven generator
prolongs life of the wind turbine [4].

In the future, producers of steel products can also have an
important role certifying second-hand steel products before they go to
the market, ensuring integrity and safety of a product.

Program Break of CO, In 2003 the World association of steel
(Worldsteel) released "Break of the CO, program", with an initiative of
exchange of information about regional activity worldwide. Research
takes place in: - The EU (ultra-low steel-smelting CO,, or ULCQS) -
the USA (the American metallurgical institute) - Canada (The Canadian
association Producers became) - South America (Arselormittal Brazil) -
Japan (COURSES50) - Korea (POSCO) - China (Baosteel) and Taipei
(China steel) I-Australia (Bluescope / One became also Hlsmelt). [5].
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Since ancient times, humanity began to tame water when people
built their first boats and ships. At the same time the industry of fishery
started to develop. Over time, people began to understand the different
types of fish to catch, which ones are the most delicious and useful. But
that level of development in fishery could not severely threaten marine
populations. At that time, there was still not much technology, which
started to appear in our time, and, therefore, the amount of fish caught
was not as huge as it is now.

The purpose of this article is to demonstrate the importance and
magnitude of the environmental problem of extinction of valuable
marine species, taking for example a species of sturgeon in the Caspian
basin.

Sturgeons are a very valuable kind of fish, which are in strong
demand on the consumer markets because of their taste and vitamin
properties. This kind includes such species of fish as the sterlet, beluga,
acipenser, bastard sturgeon and others. We can find these kinds of
sturgeon in the waters of Caspian.

The XYII - XIX centuries were the time when sturgeon were
actively caught in the Caspian Sea. At that time, the amount of sturgeon
caught reached 50 thousand tons. For a long time this family of fish in
the Caspian basin and farms associated with them, reached 90% of the
world quantities. At the beginning of the twentieth century, the number
of sturgeons dropped significantly, but still reached a high average
figure of 29 800 tonnes. The record catch was reached in 1903 and
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amounted to 39.2 thousand tons. For the period between the late 40's
and early 60's, 8.5 to 17.9 thousand tons of russian acipenser were
caught in the Caspian sea every year [1].

But in the end, the low reproductivity in the fish, the strong
development of sturgeon industry, the enormous amount of precious
caviar, the taste and useful qualities of the fish led to the fact that, by
the end of the last century, the sturgeon figured in the red book, as one
of the most protected endangered species. Caspian countries: these
include Azerbaijan, Iran, Kazakhstan, Russia and Turkmenistan agreed
to terminate the industrial catch of sturgeon in an attempt to stop the
process of extinction

But only in 2014 the moratorium project appeared on fishing of
valuable fish species at a meeting of the Commission on Aquatic
Biological Resources of the Caspian Sea, which involved the above-
mentioned Caspian countries. An agreement on the conservation and
sustainable use of marine biological resources of the Caspian Basin was
signed at the 4th Caspian Summit in Astrakhan [2].

A moratorium on the fishing of valuable species of sturgeon
existed previously, but it was not particularly implemented. Now it is
officially recognized by all the Caspian countries, however, it is
unknown how well it is followed [2]. We must not forget about
poachers, who are present in large numbers in every country, and who
do not understand the importance of the current environmental situation
in the region. If neither the country nor the general population stick to
this ban, then the sturgeon may disappear from the waters of the
Caspian Sea within 3-5 years [3]. The Convention on International
Trade in species of wild fauna and flora has included all four species of
sturgeon inhabiting the Caspian Sea: the beluga, the bastard sturgeon,
the long-nosed sturgeon and the stellate sturgeon to the list of
endangered fish. The aim of the convention is to guarantee the safety of
international trade in wild animals and plants. It must ensure the safety
of populations of rare wild animals and plants.

The smallest estimates show that the number of sturgeons has
decreased by about 35-40 times over the past years which causes the
environmentalists to get alarmed. Currently, it is only allowed to catch
these valuable species for the purpose of their reproduction and
research purposes [4]. The cause of slow reproduction in sturgeon lies
in their puberty. It arises very late and considering the fact that these
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fish are long-lived, puberty can only arise in a couple of decades in
females and in 5-9 years in males. On top of that, fish of this family do
not spawn every year. For example in male beluga puberty arises only
at 18 year of age and females at 16-22 years and spawning occurs at
intervals of 2-3 years, which is a very problematic period and an
alarming situation for the environment. Puberty in bastard sturgeon
comes much earlier, but still is not imminent, because males reach
puberty by 6 to 8 years of age, and females are mature at 11-13 years.
But even for such a period of time people can closely follow them in
pools, especially to help them reproduce. But what can we do in
wildlife? How to ensure the safe development of this fish at least until
the first spawning? Now you can imagine how difficult it can be to
solve this problem. In order to get out of this situation, we started
creating hybrids of sturgeon, which often develop more rapidly and are
more resistant to diseases (as compared to conventional sturgeon) [5].
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Nowadays , the production of biofuels is a very acute problem.
Fuel prices of petroleum products are rising much faster than the prices
of food derived from crops. This fact makes the man consider non-food
crops, as a material for fuel.

The most popular feedstocks for biofuels are corn, sugar cane
and vegetable oils.

World biofuels production leaders are the United States, Brazil
and the EU. About 90% of biofuel production capacity falls on the
United States, Brazil and the EU. In the case of the successful
implementation of government programs in Asia and South Africa the
biofuel production could spread around the world.[1]. The most cost-
effective production of biofuels is in the tropics, where the climatic
conditions are better and hence yields of biomass are higher.
Technological progress in the field of biofuels is aimed to obtain higher
yields of biomass and to increase energy efficiency. Russia is an
agricultural industrial country. The total state’s territory is 402.6
million hectares and agricultural land is 23%. Because of the agro-
industrial complex restructuring (transition from collective farm to
private property), many lands were abandoned. Now there are about 76
million ha. of cultivated area and about 40 million ha. are abandoned
[2]. There are the largest unused areas in the Altai Territory, the
Krasnoyarsk Territory, the Omsk region and the Trans-Baikal region in
the Siberian Federal District.
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The climate of the Altai Territory is continental: winter is - cold
and long, summer is - short and warm, sometimes hot. The annual
range of air temperature reaches 90-95° C. The average temperatures
are positive, about 0,5-2,1° above zero. The average maximum
temperature in July is 26-28° above zero (extreme reaches 40-42°C)
.The average minimum temperature in January is 20-24° below zero,
the absolute minimum of winter is 50-55° below zero. The amount of
precipitation - from 230 mm to 600-700 mm per year, depending on the
territory. Unfavorable factors for agriculture are frequent droughts,
winds, salinity, debris lands, distant sources of water supply [3].

The climate of the Krasnoyarsk Territory is harsh continental,
characterized by strong temperature fluctuations during the year. The
average January temperature is about 36° below zero in the north and
about 18° below zero in the south; in July the temperature is about 10°
above zero and 20° above zero. The amount of precipitation is about
316 mm [4].

The climate of the Omsk region is continental . The average
temperature in January is 19 - 20° below zero, in July is 17 - 18° above
zero .The distribution of rainfall is uneven: in the north is about 400-
500 mm, in the extreme south of the region is less than 300 mm per
year [5].

The climate of the Trans-Baikal region is harsh continental.
Winter is long and harsh, with little snow, a large number of sunny
days; the average temperature in January is about 20 ° below zero in the
south and about 37,5° below zero in the north. The average temperature
in July is 13 ° above zero in the north and 20,7 ° above zero in the south
. The annual rainfall is from 200 mm to 600 mm per year, depending on
the territory . Strong winds increase evaporation, drain the soil and dust
storms often uplift [6].

Taking into account the natural and climatic conditions, the
optimal crops for growing in the Altai Territory, Krasnoyarsk Territory,
the Trans-Baikal territory and the Omsk region are sorghum and
Miscanthus. Sorghum is a herb of the cereals family, its height is up to
2.3 meters.This culture is characterized by a high tolerance to salinity
and drought. Leaves and stems are covered with a waxy coating, which
reduces evaporation. Sorghum grows well on saline soils, and takes the
form of phosphorus in a more affordable and readily available
phosphate pulls from 1.5-2-meter soil layer to 30-50 cm layer. Crop
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rotation is 3-5 years. The plant Miscanthus is the genus of perennial
herbaceous plants of the family of grasses. There are three types on the
territory of the former Soviet Union: saharotsvetkovy Miscanthus
(Miscanthus  sacchariflorus), blushing Miscanthus (Miscanthus
purpurascens), Chinese Miscanthus (Miscanthus sinensis) [7]. For the
last twenty years the scientists in many countries are actively engaged
in breeding new varieties of Miscanthus. Due to the ruggedness of the
grass the yields of biomass are extreme. Miscanthus is a typical power
plant. Its rotation is 10-15 years. The plant requires almost no soil
preparation and harvesting is carried out without high cost. Miscanthus
can improve depleted soil. Deep roots (up to 2.5 m in depth) enhance
soil structure, increasing the content of organic substances in it and
serve as a kind of filters for groundwater. The lack of annual plowing
also has a positive effect on the soil and reduces erosion. This culture is
characterized not only by a rapid growth, especially in hot summer (for
the third year yield is 10-16 t / ha), but also by satisfactory frost-
resistance. The scientists of the Institute of Cytology and Genetics of
the Russian Academy of Sciences are working on breeding this
culture).

The following conclusions can be made:

1.Miskantus could be a priority among the energy-efficient crops
in Russia, because it can grow in almost all climatic zones of the
country on different soils with a limited watering.

2.Miskantus is a highly effective perennial grass from
agricultural and environmental points of view. Growing of this crop on
unused lands allows to obtain high yields and improves the quality and
composition of the aerating soil depletion.

3. Miscanthus can be reworked into liquid biofuel - ethanol, as
well as in solid form - pellets.

4.Results of the experimental cultivation of Miscanthus and its
subsequent processing into biofuels provide a good basis for industrial
production in Russia.
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Resumen: En este articulo se tendra en cuenta el impacto de oleoductos
y gasoductos en el medio ambiente. EIl impacto negativo del uso del
subsuelo se manifiesta en el cambio del estado geomecanico y geo-

energético de las cordilleras, en la industria quimica, la contaminacion
fisica y biologica de la atmoésfera, la hidrdsfera, los suelos, la flora, la
fauna y objetos diversos.
Palabras clave: Petroleo, gas, sistema de transporte de gas,
consecuencias ambientales.

Abstract: This article will consider the impact of oil and gas pipelines on the

environment. The negative impact of the subsoil use is expressed in changing
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geomechanical and geo-energy status of mountain ranges, as well as in the
physical, chemical, biological pollution of the atmosphere, hydrosphere, site
soil, flora, fauna and various objects.

Key words: Qil and gas, gas transport system, the environmental
consequences.

El problema de la gestion ambiental es una prioridad en la vida
de la sociedad. Se devide en dos aspectos:

El aspecto ambiental — proteccion de la naturaleza de la
destruccion, como resultado de las actividades humanas, y suministro
de recursos economicos destinados a mejorar la eficiencia de la
actividad humana [1].

Uso racional de los recursos naturales [2].

Las empresas de extraccion con su mera actividad cambian la
composicion del medio ambiente al extraer los recursos. A lo largo
plazo estos efectos llevaran consecuencias negativas e irreversibles que
estaran acompafiados de victimas humanas y enormes pérdidas
materiales. La construccion de sistemas de tuberias son ampliamente
utilizados en casi todas las industrias. Las tuberias se clasifican como
instalaciones que consumen mucha energia y son especialmente
peligrosos por posibles fallos que pueden ocurrir. Solo imaginemos que
por la tuberias se transportan productos de riesgo de incendio y
explosion, componentes venenosos y toxicos, y ya entenderemos que
danos personales y publicos supone un accidente de tuberia [1].

Tenemos como ejemplo la Region de Nefteyugansk — region
productora de petrdleo, la mas grande de Janty-Mansisk
Circunscripcion Autonomo (Janty). Ya que petrdleo y gas son las
principales actividades econdomicas en la zona la calidad del aire, el
agua, el suelo, la flora y la fauna son muy afectados alli [3]. De acuerdo
con las autoridades de control, la concentracion de aceite en los rios y
afluentes del distrito Nefteyugansk supera los MPC en 9-25 veces [2].

El proceso de envejecimiento de los equipos y aumento del
numero de accidentes son las causas de una serie de problemas
sensibles, entre ellas: el crecimiento de los costes del transporte,
alienacion y contaminacion de la superficie y el medio ambiente. De
acuerdo con el afio 2012, sélo en el distrito autdbnomo de Janty-Mansisk
como resultado de la explotacion de petroleo las emisiones superaron
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siguientes cifras: 9 millones de toneladas de mondxido de carbono
(CO), 1,3 millones de toneladas de hidrocarburos (CnHm), 1,6 mill.
toneladas de 6xidos de nitrogeno (NOx), 48 Cerdocyon. toneladas de
carbono, toneladas de didxido de azufre (SO2) (C), 219 Cerdocyon.,
1,38 Cerdocyon. toneladas de plomo (Pb), que en total compuso 12
millones de toneladas de emisiones [1]. La mayor parte de los desechos
tiene impacto nocivo en los recursos de tierras.

Una tarea importante para combatir este problema es el
desarrollo de la base de recursos para mejorar el sistema de gestion
ambiental de estas empresas.
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Abstract: Russian enterprises produce a huge amount of waste every
year; only 3% of the waste is subjected to industrial processing. The
remainder of waste is transported to dumps and landfills for burial
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Introduction. The growth of consumption over the last 50 years
has led to a substantial increase in the volume of waste products
(VWP). Solid industrial and domestic wastes (SI & DW) pollute the
environment and the natural landscape. In addition, they are the source
of harmful agents entering our environment. Finding a solution to
process SI & DW has become a priority lately. The gradual depletion of
natural sources of raw materials (oil, coal, ferrous and nonferrous metal
ores) makes the full use of industrial and domestic wastes a priority.

Classification of waste products. Waste products are by-products
from raw materials, semi-finished products, and other products that are
formed during production or consumption, as well as goods (products)
that have lost their consumer properties [1, p. 56].

For practical purposes, the following three classification methods
are used more often: according to the aggregation state, according to
the source, according to their effect on the environment and people.
According to the aggregation state waste products are divided into:
solid, liquid and gaseous ones. Their sources include: industrial,
agricultural and household wastes. They can have the following effects
on the environment and humans: toxic; radioactive, flammable,
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explosive, spontaneously combustible, corrosive, reactive ones, the
waste which causes infectious diseases and hazardous wastes.

Hazardous waste includes one which contains harmful
substances with hazardous properties (toxic, explosive, inflammable,
highly reactive ones), or contains infectious agents. In order to assess
how dangerous the waste product is for the environment, the following
hazard classes were set: Class | — extremely hazardous wastes; Class Il
— highly hazardous wastes; Class Ill — moderately hazardous waste;
Class IV — slightly hazardous waste; Class V — practically non-
hazardous waste [2, p. 75].

The specification of waste formation defines the amount of waste
products of a particular type during unit production.

In Russia the current situation of formation, use, neutralization,
storage and disposal of hazardous waste leads to environmental
pollution, unsustainable use of natural resources, serious economic
damage and poses a real threat to the health of current and future
generations of the country.

Every year, about 7 billion tons of waste products are produced
in the Russian Federation, only 2 billion tons of which are re-used
amounting to 28.6 percent. About 80 billion tons of solid wastes have
accumulated on the territory of the country in dumps and stores.

The accumulation of toxic waste products in dumps and landfills,
including those containing carcinogenic substances is particularly a
cause for concern. An assessment of the situation suggests a steady
increase in the amount of waste generated in the country. Due to the
lack of economic incentives for companies, the poor technical level of
applied technologies, the lack of funds and modern equipment for the
recycling and use of waste products, only a few dozen types of waste
products are a subject to processing and use.

Presently, waste products are simply gathered for burial in
landfills and this leads to the alienation of vacant land in suburban areas
and restricts the use of urban land for the construction of residential
buildings.

Also co-disposal of different types of waste can lead to the
formation of dangerous compounds. Rapid growth of urban population
is one of the most important trends of the new century.
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The amount of different waste products also increases in cities,
especially solid domestic wastes, which require timely scavenging and
safe disposal.

The main recycling methods. Collection and interim storage of
waste products.

Waste collection is the most expensive component in the whole
process of recycling and waste disposal. Therefore, the proper
organization of waste collection can contribute to significant savings. In
densely populated areas, it is often necessary to transport waste over
long distances. The solution in this case can be a station for temporary
storage of waste, from which waste can be transported in bulk on large
lifting machines or by rail. The two-stage evacuation of solid waste
using garbage trucks with large capacity removable press-containers
develops further.

Waste burial. One of the main ways to remove solid waste
worldwide is by means of burial in a near-surface geological
environment. Before selecting the landfill site a number of issues need
to be considered: the terrain, the relief, the geological structure of the
earth layers in the intended place of burial and storage of solid waste,
the prevailing wind and the specifications of the surrounding natural
landscape. Due to the lack of landfills for the proper burial of industrial
wastes, these wastes are often stored in illegal storage sites (illegal
dumps), which can be very dangerous for the environment. The volume
of toxic wastes on illegal dumps is constantly increasing [3, p. 12].

The main requirements for solid waste dumps are as follows: the
landfill should not be flooded with water, the landfill must be
surrounded by large forests, the landfill should not have groundwater at
its base. Wastes are subjected to intense biodegradation on landfills.
Burying the wastes forms anaerobic conditions in which the
bioconversion of organic matter occurs, as a result of which, landfill
gas is produced.

Incineration. Waste incineration is the most difficult option for
waste management. Incineration requires pre-treatment of solid waste.
Upon separation, large objects are tried to be removed from solid waste
and further ground. Burning an undivided stream of waste is considered
extremely dangerous nowadays. Thus, incineration may be only one
component of the reutilization program complex. Incineration helps to
reduce the weight of waste by a factor of three. Serious problems also
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arise from the disposal of ashes from incineration, which weight is up
to 30% of the original weight of the waste. In Russia, incinerators are
not produced commercially, as it is too expensive for a city budget.

Recycling. Recycling is the processing of waste by means of
activating its reactants. This method of disposal is very expensive.
Options for the collection of secondary raw materials in different
countries and territories may be different: waste bins near houses,
specialized centers for the collection of secondary raw materials,
payable collection points. The next stage is the selection of the type and
capacity of the processing facility. After separating the solid waste into
fractions, each fraction passes on to a subsequent process step =
processing it into the final product [4, p. 112].

Glass is typically processed through milling and smelting. Steel
and aluminum cans are melted to produce the respective metals. Paper
waste is used to make raw materials for paper. The organization of the
preparative process should begin with working with the population. A
mandatory requirement is the precise organization of collection and
step selection of secondary raw material.

Conclusion. In Russia the recycling industry is underdeveloped,
little work is done on the preparation and education of the population
concerning the way of waste separation, no system of secondary
resource collection has been organized, the waste evacuation system
can not be found everywhere and there is poor control over the
formation of waste. This entails environmental degradation and has an
adverse effect on human health. Technology itself is not the only
problem of solid waste. Landfills still remain the main way to get rid
(dispose) of waste in Russia. The primary goal is to improve the
existing landfills, extend their lives and reduce their harmful effects.
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Annotation: Wellenkraftwerke sind eine Form kleinerer
Wasserkraftwerke. Sie nutzen die Energie der Meereswellen zur
Gewinnung elektrischen Stromes und zihlen zu dem Bereich der

erneuerbaren Energien. Bisher realisierte Anlagen sind Prototypen und
dienen verschiedenen Versuchen und Testen.
Im Unterschied zum Gezeitenkraftwerk wird der Tidenhub nicht
ausgenutzt, um die Energiedifferenz zwischen Ebbe und Flut zu nutzen,
sondern die kontinuierliche Wellenbewegung.

Stichworter: Wellenenergie, Wellenkraftwerk, Nutzung,, Seeschlange,
Pneumatische Kammer, Rampe, WaveRoller, Strom, Wellenbewegung,
Leistung, Nachteile, Vorteile.

Abstract: Wave power plants are a form of small hydropower plants. They use
the energy of ocean waves for obtaining electric current and are among the
field of renewable energies. So far realized systems are prototypes and serve
various experiments and trials.

In contrast to the tidal power station tidal range is not exploited to take
advantage of the energy difference between high and low tides, but the
continuous wave motion.

Key words: Wave energy, wave power station, use, sea queue, pneumatic
chamber, ramp, waveroller, stream, undulation, achievement, disadvantages,
advantages.

Wellen haben eine viel hohere Energiedichte als Wind. Hinzu
kommt, dass Energie aus dem Meer weit weniger schwankt, als die
Leistung von Windkraftanlagen. Im Gegensatz zu Sonnen- und
Windenergie, ist Wellenkraft nahezu immer verfiigbar. Meeresenergie
konnte bestehende regenerative Energiequellen ideal ergidnzen. Sie
liefert sauberen Okostrom.
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Wellenkraftwerk ist ein Wasserkraftwerk, das die Energie der
Wellenbewegung in elektrischen Strom umwandelt. Hierbei die
Nutzung der stdndigen Wellenbewegung unterscheidet sich von einem
Gezeitenkraftwerk Tidenhub des Gezeitenkraftwerks. Noch kann das
Potenzial der Wellenkraft nicht bewertet werden, Gezeiten- und
Wellenkraftwerke konnten nur bis zu 15 Prozent des weltweiten
Strombedarfs decken.

Der nordéstliche Atlantik, Kap Horn, der norddstliche Pazifik,
der Pazifik siidlich von Neuseeland sind besonders geeignete Standorte.
Das sind z.B. die Atlantikkiisten vor Schottland, Norwegen, Portugal
oder Spanien. Im Juli 2011 ist das erste kommerzielle Wellenkraftwerk
ans Netz in Mutriku (Nordspanien) gegangen. Die 16 Turbinen dieses
Wellenkraftwerk versorgen mit ihrer Leistung von 300 Kilowatt gerade
mal rund 250 Haushalte mit Strom. Zufolge Experten befinden sich die
Anlagen, die sich die Energie der Weltmeere zunutze machen, noch in
der Entwicklung.

Es gibt verschiedenen Prinzipien von der Nutzung der
Wellenenergie:

OFF-THE-SHELF
POWER

TECHNOLOGY
\ TO THE USER

CETO
TECHNOLOGY , INTO GRID
ZERO EMISSION g
DESALINATED——e |
WATER h

" PRESSURIZED
o — — g — ——— SEAWATER

15-50 METRES WATER DEPTH

Bild 1. Aufbau eines Wellenkraftwerkes (WaveRoller)

1. Pneumatische Kammer. Die Elektrizitit wird mittels der
Nutzungen des Windgenerators erhalten. Dieser Windgenerator nutzt
die ein- und ausstromende Luft in einer Kammer, in der sich der
Wasserspiegel durch eine Verbindung zum Meer hebt und senkt.

2. Relativbewegung von Schwimmkoérpern — sogenannte
Seeschlange — zueinander oder zum Ufer. Die Bewegung wird dabei
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meist iiber hydraulische Systeme umgesetzt, die den Generator
antreiben;

3. Nutzung der potenziellen Energie (Ho6henenergie)
auflaufender Wellen auf eine Rampe (Projekt Wave Dragon);

4. Nutzung des ansteigenden Meeresbodens vor der Kiiste in
Wassertiefen von 8-23 m (WaveRoller);

(+) Vorteile von Wellenwasserkraftwerken:

- die Aufregung des weltweiten Ozeanes ist die erneuerte Quelle
der Energie;

- die Umgestaltung der Energie der Wellen in der Elektroenergie
wird vom Auswurf des Kohlenoxyds (MIT), der Kohlensdure (COZ2)
und der Oxyde des Stickstoffes und des Schwefels, staubformige
Verunreinigungen nicht begleitet. Der Boden wird von anderen
schidlichen Abfillen nicht verschmutzt;

- die Anlage und der Betrieb des Wellenwasserkraftwerkes sind
verhéltnisméBig preiswert, wenn die Entwicklung solcher Station, die
den Stiirmen gegeniibersteht, ist technisch nicht zu kompliziert;

- die groBen Wellenwasserkraftwerke konnen die Menge der
Elektrizitdt erzeugen;

- die Wellenwasserkraftwerke sind unbemerkt. Sogar bei der
starren Beobachtung werden sie mit der Landschaft befriedigend
zusammengezogen. Andererseits kann es auch als Mangel gezeichnet
(steht unten);

- die richtig entwickelten Wellenwasserkraftwerke leisten die
schidliche Einwirkung auf die Meeresflora und die Fauna nicht.

(-) Nachteile von Wellenwasserkraftwerken:

- wenn die Oberfliche des Ozeanes ruhig oder fast ruhig ist, kann
das Wellenwasserkraftwerk die niitzliche Energie nicht erzeugen;

- die Bauplétze der Wellenwasserkraftwerke muss man sorgfiltig
auswihlen, um die Einwirkung des Larms von innen zu minimisieren.
Dabei sollen sie sich gerade in jenen Bezirken befinden, wo die
Windwellen das ausreichende Potential fiir die Leistung der
Elektroenergie verfiigen;

- der Sturm des Jahrhunderts — die Gesamtheit der
Sturmkennziffern (die stdndige Geschwindigkeit des Windes, die Hohe
der Wellen usw.) kann das Wellenwasserkraftwerk zerstoren, und ihre
ibermifBige technische Kompliziertheit, damit sie solchem Sturm
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gegeniibersteht konnte, wird dazu bringen, dass die Kosten fiir ihren
Bau nicht gedeckt werden;

- unbemerkbare Wellenwasserkraftwerke konnen die Gefahr fiir
die Navigation vorstellen, wenn sie auf den Karten nicht bezeichnet
sind;

- beim Bau des Wellenwasserkraftwerkes kann die Anlage der
Bojen oder anderer Signalindikatoren gefordert werden.

Die Schlussfolgerung. Sogar wird die Energie aus die
Wellenkraft erzeugt. Aber die Erzeugung ist schwierig und teuer. Die
Kraftwerke miissen sich weit von der Kiiste befinden und voll
automatisiert funktionieren. Auch der Mechanismus, der die
Wellenenergie in elektrische Energie umwandelt, zieht den starken
Einfluss der Wellen unter.
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Abstract: The analysis of the ways of ecological modernization of
cement production that can neutralize the negative human impact on the
environment.
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Cement production, like any other production, is characterized by
the extraction of natural resources, air pollution, wastewater discharges,
as well as the impact on the territorial resources. In addition, cement
production also affects human health and well-being. Cement industry
releases into the environment more than 27 million tons of dust each
year. The share of cement industry accounts for 2/3 of industrial
emissions of solids and 44% of gas [2, p. 2]. The main pollutant in the
operation of cement plants is dust, which affects all components of the
environment. At the same time there is a combined contamination of
plants composed of the direct sedimentation of aerosols and dust on the
surface of leaves and roots, and of the absorption of solid metals that
have been accumulated in the soil for long periods of inputs from the
atmosphere. The volume and the intensity of exposure depend primarily
on the production technology [1, p. 65]

There are two stages of the cement production process. The first
step is preparation of clinker, the second one is the adjustment of
clinker to the powder state with adding various additives thereto. At the
first stage, the extraction of raw materials through the development of
limestone deposits takes place. The second stage comprises several
steps. At the beginning after sintering and cooling clinker is crushed,
mineral additives are added and dried. Then the clinker is ground in a
mixture with gypsum and active mineral additives. In the cement
industry, there are several ways of production: wet, dry and
combination methods [4]. In each method a certain type of equipment
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and a strict sequence of operations are used. At the stages of crushing
and grinding of raw materials, clinker firing, cement grinding and
storage all major units are equipped with PGU. Collected dust by
means of special equipment (dust-cleaning working in a closed circuit)
returns into the process without contact with the atmosphere [3, p. 46].
Ecologization of cement production should be carried out in an
integrated, systematic approach that combines a set of legal,
organizational, technological, scientific, educational and other methods
[6, p. 20].
Our analysis resulted in the fact that improvements of KZU can
increase the amount of gas-air mixture which entered the clearance by
1.3 times, the velocity of the gas-air mixture in the filters has increased
by 1.5 times. It is possible to achieve even greater results by replacing
the filter and increasing the efficiency of cleaning from 96 to 99%. [5,
p. 3] One of the most effective methods of reducing the discharges is
the use of water recycling technology, in this case the amount of relief
is reduced. In the process of scrubbing one of the types of waste, the
pulp, is formed. Pulp is precipitated with water dolomite dust, which
can be eliminated by the use of dry cleaning. The result is limestone
sludge, which is then used to backfill the foot in the process of career
reclamation. So as a result of the analysis it was found out that key
areas of ecological modernization of cement production are the
following: 1) reduction of the amount of polluting emissions by
installing more modern gas and dust removal equipment; 2) reduction
of the amount of polluting effluents by creating closed water systems;
3) reduction of the volume of waste to be placed, by returning the waste
to the process, the use of methods of dry cleaning.
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Abstract: Non-renewable fossil fuels are already close to exhaustion.
The article discusses one of the most promising alternative fuels —
bioethanol, namely, its preparation and use.
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Nowadays the demand for energy consumption in the world is
growing rapidly, while accessible global fossil fuel reserves are
depleting. The main motivation of renewable energy (as well as
bioenergy) development is to solve the problem of energy resource
limitation.

Bioenergy is the fast growing sunrise industry of the world
modern energy based on the generation of energy and biogenous fuel
production, including from organic waste of animal and vegetable
origin.

Today leaders of ethanol production the United States produce it
from corn and Brazil from sugar cane. For biofuels production Russia
cultivated a limited number of plants such as crops, potatoes, sorghum,
corn, beets and beet waste production, turnip, canola, and soy. [1]

The cultivation of these crops exclusively for biofuels will lead
to a reorientation in arable land and rising food prices rising. With this
context it is necessary to use territories that are not suitable for food
production and grow plants on fallow and abandoned lands. The sugar
fermentation process mainly produces bioethanol.

364

364



There are technologies of bioethanol production. It is the
technology of wet and dry grinding. The particular difference of the so-
called "dry" and "wet" grinding, mainly involves the additional
extraction of gluten, starches A and B in "wet" method.

The consecutive successive stages of bioethanol production are
the follows (figure 1):

Raw materials —# Processing 1+ Saccharification

v

Dehydration (¢—| Distillation |€—{ Fermentation

v

Denaturation —# Biocthanol —® Transportation

Figure 4. Bioethanol production technological scheme (created by the
author)

At the beginning of the recycling process, raw materials entering
the production of ethanol, are weighed and cleared from various
impurities (sand, dust, chipped particles, etc.), then the raw material is
fed to the stage of grinding. The enzymatic process efficiency depends
on the homogeneous grinding with a specified particle size. [2]

In a wet grinding technology, the grain past the stage of cleaning
is immersed in the warm water that allows breaking down proteins, to
release the starch and to soften the grain for grinding.

Then the solution is separated from the germ and after drying is
sent for storage or production of feed additives.

The remaining solution is chaffed again and more carefully and
separated from the starch solution, gluten, vegetable gelatin and reduce
the viscosity. The lower viscosity is known to reduce the reaction time
and cost of electricity. The selected starch solution is sent to the stage
of gelatinization and subsequent fermentation.

The dry milling process includes clearing and fragmentation of
grains into small particles by shock-type devices. This gives wholemeal
flour containing the germ, starch and fiber. For the production of sugar
the mixture is hydrolysed by enzymes or dilute acids. And then heated
and yeast is added for carrying out alcoholic fermentation. This
technology is usually used in factories that produce annually less than
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200 million liters of bioethanol. The product yield from 1 ton of wheat
0,624 tons of alcohol, and 1 ton of corn — 410 L. [3]

Affected by enzymes and high temperatures the molecules of
starch break down into low and medium molecular dextrins and sugar.

The collected solution is cooled and is added to it saccharifying
enzyme glucoamylase. Saccharifying enzymes convert molecules of
dextrin into simple sugars that can be processed by yeast into ethanol.
The yeast is added to the solution and the temperature is raised to 25-
30°C and kept about 50-60 hours.

The yeast enzyme, called invertase, sucrose into glucose and
fructose. The reaction occurs:

C1oH2,041 + H,O — CgH1206 + CgH1204 (glucose frUCtOSE)

Then, by the action of starter culture glucose and fructose (the
sum of the yeast enzymes of alcoholic fermentation) are converted into
ethyl alcohol and carbon dioxide. The entire fermentation process takes
place in about 3 days. [4] C¢H1,0s — 2C,HsOH + 2CO, (ethanol)

The collected fermented mash contains up to 15% alcohol.
Bioethanol, obtained in the fermentation process, contains a significant
amount of water.

Then this water-alcohol vapor from distillation column comes to
the dehydration under the elevated pressure through one of the
adsorbents. Water molecules from the vapor are trapped in the pores of
the molecular sieves, and dehydrated ethanol exits the adsorber.

The ethyl alcohol boiling point is about 78.3°C. Therefore it
sublimates before water than it condenses. Alcohol strength not more
than 96.0-96.2% could be obtained at the outlet of the distillation
apparatus.

According to the technical requirements the absolute alcohol
should be used for the preparation of mixtures with high (over 10%)
content of ethanol in motor fuels.

In case of incomplete dehydration the ethanol denaturing
substances (2-5% gasoline or other ingredients) are added to
bioethanol. The ethanol turns to be a technical product, as a result of
denaturation process.

The addition of bioethanol to gasoline results octane
improvement and more completely fuel combustion. This leads to the
contaminant concentration decrease in exhaust gases. EU countries
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stipulate the mandatory use of ethanol as a component of motor fuel.

(5]

We want to draw your attention to the benefits of bioethanol
production. Ecological indicators are the doubtless positive exponent of
biofuels production. Lower, compared with pure gasoline, contribution
to the greenhouse effect, as allocated by burning carbon dioxide is the
primary atmospheric origin.

Using bioethanol 5% concentration in motor fuels reduce carbon
emissions by 3.5%, especial in E85 by 50%. Biofuel involving 15% of
ethyl alcohol reduction in exhaust gases CO for 25%, hydrocarbons and
nitrogen oxides for 5-15% as the bioethanol burns up harmful
emissions of gasoline. In comparison bioethanol and fossil fuels
identified that bioethanol is a biodegradable and less toxic product
because practically doesn’t contain sulfur. [6]

Beside carbon emissions reduction bioethanol as a component of
motor fuel increases octane number and detonation firmness of fuel. In
fact autoignition temperature of gasoline is 290°C. The fuels mixed
with alcohol increase antiknock quality to 425°C.

In spite of beneficial indicators, there are a few shortcomings.
Firstly, for instance, bioethanol calorific effect is reduced by 30% in
comparison with fossil fuels. It lead to decreased release of energy and
engine power loss causing higher fuel consumption.

Secondly, availability of water and fluctuations of temperature
creates opportunity for stratification of fuel mix. The third in case of
water containing bioethanol causes corrosion of metals which lead to
engine parts wear. Finally, threat of depressurization of pipes and
biofuel capacities and increases percentage a water containment. [7]

The world's most effective way to stimulate the development of
bioenergy, which allows you to move from single projects to their mass
replication, is the tariff regulation. Tariff subsidies from biofuel
generation on the starting phase is a credit to stabilize and even
decrease, rates in the future.

After the completion of the payback period on investment costs
the cost of energy from bioenergy is defined only by the operating
costs, which is proportionally less than the cost of the fuel component.
Accordingly, a real factor that plays against rising tariffs appears when
a significant proportion of biofuels in energy.
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Nowadays, in Russia there is the same excise levied bioethanol
as alcohol. Tax breaks that exist in the United States and some other
countries, we have not even considered. According to market
participants, the biofuel in Russia has unreal excise rate-up to 90% of
the cost of its production. Excises increase bioethanol cost by alcohol
and alcohol-containing production several times and do its production
unprofitable. It is known that the excise on alcohol in the Russian
Federation makes 23 rubles per liter, on alcohol-containing production
— 162 rubles per liter. This makes it impossible to spread. [4]

Summing it up, the renewable energy sources (RES) use in
Russia can be a key factor that will lead the country out of the
prolonged socio-economic crisis on the path of sustainable
development.

It should be stated that the problem of alternative fuel usage has
not been adequately assessed yet in Russia. High oil prices do not
stimulate a natural monopoly to invest ahead of the curve. Enterprises
also do not take a direct interest in fuels from renewable materials.
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Abstract: Greenhouse gas emission is one of the most acute issues
today. One possible solution is to use electric cars instead of internal
combustion engines. However, can this solve the problem? Data from

different sources is combined and analyzed in this article to find out the
answer to this question.
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The key assumptions used in this article are that an electric
vehicle has manufacturing emissions of 70 g CO2e/km over its lifetime,
and that its wall-to-wheels energy use is 211 Wh/km, similar to a
Nissan Leaf. Data for international electricity emissions factors is
sourced from DEFRA in the UK. Nowadays the world faces an
essential problem called global warming. This process occurs due to
absorbing solar radiation by some atmospheric gases, named
greenhouse gases. They transfer this energy to other components of the
atmosphere, and it is re-radiated in all directions, including back down
towards the surface.

Greenhouse gases usually consist of water vapor, carbon dioxide,
methane, nitrous oxide, ozone, and chlorofluorocarbons. According to
the EPA agency research there were 6,673 million metric tons of CO2
emitted by the USA cars in the 2013. Only internal combustion cars
were considered in this research [1]. Many popular magazines are
promoting the idea that electric cars can totally reduce the emissions
because of their green engines working on electricity accumulated in
batteries. Unfortunately, this fact is largely fiction. According to IPPC,
the whole effect of transport on the environment is 13 %. It is not
significant even if we could eliminate all emissions. It is clearly shown
in Figure 1.
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Here you can see that transport emissions account for a
considerably small proportion. It is only bigger than waste water and
commercial building emissions [1]. So the next question is ‘do electric
cars reduce emissions in general’? The answer is ‘yes’. However, it
actually depends on where the car was charged. In order to evaluate the
impact of grid electricity consumption we count the emissions that
appears from fuel combustion at power plants, upstream fuel
production, and the share of electricity lost in transmission and
distribution [2].Considering electric car emissions, it is more properly
to call it grid emissions because it does not occure by driving electric
cars.Summing up all the points of electric cars grid emissions we obtain
the results given in Figure 2.

Figure 2. Electric cars emissions CO2e g/km
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Illustrated by the Figure 2, electricity in India and Australia is
coal based, the United States electricity is rather fossil heavy, Paraguay
and Island are low carbon, and the other countries presented there are
fossil light. Carbon emissions of grid powered electric vehicles are four
times greater in countries with coal-dominated power generation than in
those with low-carbon electricity [3]. Given that there is no difference
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in the production of electric cars by different countries, we have three
types of emissions called direct, indirect and dissipations. Let us
consider each of them:

Direct - these emissions are commonly known as Scope 2
emissions. Scope 2 emissions physically come from a plant or a mill
where electricity is generated. Scope 2 accounts for greenhouse gas
emissions from the generation of purchased electricity consumed by a
company. Particularly this type of emissions arises from fuel
combustion at power plants.

Indirect - these emissions are commonly known as Scope 3
emissions. This type of emissions is an unnecessary reporting category
that allows for the treatment of all other indirect emissions. It considers
all company activities but occurs from non-company sources. In
particular, it occurs from sources not controlled by the company.

They include CO2, N20 and CH4 emissions from fuel
extraction, transportation, processing, distribution, and storage.

Dissipations — these emissions come by producing electricity that
is lost in transportation and distribution. Therefore, these type
emissions strongly depend on the quality of grid energy transmission to
consumers [4]. As above, manufacturing emissions are 70 g CO2/km in
every country without exception. It means that the difference between
Iceland (70g) and India (370g) is a result of using various sources of
energy.

Another drawback is that electric cars have reduced lifetime
mileage in comparison with conventional cars. It means that their
emissions per kilometer are higher.Now let us contemplate the
comparison of different types of cars engines in different countries.

In analysis electric vehicle emissions are equal to a gasoline fuel
economy of 40 MPGUS (9 L/100 km), or similar to a modern petrol
hybrid. But this evaluation of electricity emissions assumes typical
petrol production emissions.

Using an emissions factor specific to US petrol production raises
the estimate to 43 MPGUS. Considering the fact of continuing shift
from coal to gas, electric vehicle emissions seem to outperform top
hybrid in the short term. Moreover, it has already been done in many
lower carbon grid regions. [4; 5; 6; 7].

It is clear from these observations that electric vehicle emissions
range from similar to average petrol cars to less than half of the best
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hybrids depending on power source. Analyzing this data, we can
conclude that driving an electric car reduces emissions in particular, but
not a huge part of them in general.

This article prompts that electric cars cannot help solve the
problem of global warming. It is only a way to reduce emissions.
Unfortunately, this technology is not standalone and highly depends on
the sources of energy used to charge electric cars.

In countries with coal dominated power generation, electric
vehicles do little to reduce carbon emissions when compared to petrol
vehicles. In countries with a broad fuel mix they are equivalent to the
best petrol hybrids or efficient diesels. In places with low carbon
power, they are more than twice as good as the best combustion
engines.

Therefore, if we could use electric car along with alternative
sources of energy it would help address the global problem of GHG
emissions.
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Abstract: The analysis of functional features of software in the field of
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La simulaciéon ambiental es una de las herramientas mas
prometedoras en la construccion del disefio ambiental, que permite
evaluar caracteristicas operacionales, identificar y medir el consumo de
los recursos naturales, el agua y la energia, también optimizar el
beneficio financiero del uso de las estrategias diferentes en la fase
inicial del disefio. La simulacién ambiental también permite evaluar los
parametros de la eficacia ambiental y econdmica, los factores de
impacto negativo en el habitat y promover la implementacion de las
tecnologias innovadoras de disefio de edificios y complejos
residenciales.

El proposito de la investigacion es la determinacion y la
comparacion de la funcionalidad de software en el simulacion
ambiental. Las tareas principales son: la comparacion de los softwares,
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la elaboracion de las recomendaciones para la seleccion de los
softwares y la deteccion de las practicas.

Los criterios ambientales de la funcionalidad de los softwares
son el tema de la investigacion, mientras que el objeto de la
investigacion son los softwares GaBi 5, SimaPro 7, Umberto NXT
LCA, IES. La utilizacion de los esquemas ldgica-grafica y los
principios metodologicos es la base del analisis. La metodologia de la
investigacion consiste en el analisis paralelo comparativo y en la
evaluacion de la funcionalidad de los softwares. El esquema logico-
grafico se ha compilado en funcion de la disponibilidad de las
diferentes funciones en los softwares. (Figure 1).

Los criterios principales elegidos para realizar la comparacion
fueron: 1. La creacion del disefio sostenible del producto; 2. La
creacion el plan del consumo efectivo de recursos; 3. El uso
internacional del software; 4. La integracion los resultados de Ia
simulacion en el sistema de la certificacion ecologica de los edificios;
5. La identificacion de los materiales y procesos para la reduccion de
los riesgos; 6. El analisis y la evaluacion de las medidas de
optimizacion de procesos; 7. La creacion de la estrategia de la
sostenibilidad del producto.

Umberto NXT LCA 7

4 5

GaBi 5 SimaPro 7

Fig.1. El esquema logico de comparacion de la funcionalidad de
los softwares en la simulacién ambiental, su intercambiabilidad y
complementariedad: 1,2,3 — la sucesion de las funciones IES en GaBi 5,
SimaPro 7, Umberto NXT LCA vy entre si, 4,5,6 - la sucesion de las
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funciones IES individualmente en cada software, 7 - la interseccion de
todos los softwares por la presencia de las funciones totales.

El analisis logico-grafico de los softwares en la simulacion
ambiental (Fig.1.) permitio identificar las similitudes y diferencias en
las funciones determinadas de cuatro softwares. Este andlisis demostro
que IES tiene todas las funciones [4]. Sin embargo, mediante el analisis
hemos podido identificar que otros softwares no tienen todas las
funciones. Por ejemplo, GaBi 5 no tiene la posibilidad de la creacion
del plan del consumo efectivo de recursos, el analisis y la evaluacion de
las medidas de optimizacion de procesos, y la identificacién de los
materiales y procesos para la reduccion de los riesgos (2,5,6) [1].
SimaPro 7 no tiene las funciones 1,4,6; Umberto NXT LCA no tiene las
funciones 3,4,5 [2,3]. Por otra parte, todos los softwares tienen la
posibilidad de la creacion la estrategia de la sostenibilidad del producto.
También, mediante el analisis, hemos podido identificar que sélo IES y
GaBi 5 tienen la posibilidad de la integracion de los resultados de la
simulacion en el sistema de la certificacion ecologica de los edificios,
lo que determina directamente su ambito de aplicacion en la
construccion «verdey.

Las representaciones sobre la funcionalidad de varios softwares
en la simulacién ambiental son la competencia mas importante en la
actividad de los equipos y en los proyectos de construccion, También
ayudan a formar la base propia logica para la planificacion del
proyecto. La posibilidad de comparaciéon y la seleccion del software
mas adecuado determina el desarrollo clave del proyecto en todas sus
etapas, y contribuye al crecimiento de la calidad del trabajo realizado.

El esquema logico de comparacion de la funcionalidad de los
softwares en la simulacién ambiental resultante de la investigacion, asi
como su intercambiabilidad y complementariedad, puede ser la base
para la seleccion de software para los equipos cuando se utiliza el
método de simulacion ambiental en el disefio construccional.
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Over the past century agricultural industry, manufacturing
industry have highly increased, medicine quality has improved. As a
result death rate has decreased; life expectancy has risen, consequently,
population of the Earth has increased. Nowadays, world population is
more than 7 billion. Overpopulation and anthropocentric view lead to
intensive consumption of natural resources. Unreasonable use of
resources and human’s pursuit to comfort achieve gigantic influence on
the nature and the urbanization growth.

Nowadays popularity of the conception of sustainable
development is rapidly increasing. It is based on three interrelated
components such as economic, social and ecological elements. These
three elements are equal and inseparable parts of a whole. According to
conception, the present generation is using nature benefits, developing
without causing harm to the environment. Rather future generation will
have opportunity to use natural resources.

The modern city is a powerful engineering and technical
infrastructure. Implemented in cities, it is the fundamental part of all
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extract resources. We must reconstruct the cities to improve global
environmental situation.

Eco-cities are in balance with nature. They are procuring their
own products, goods and energy resources. Also they have
environmental education system, provide high quality of people’s life
without oppressing nature. This definition sounds like a utopia,
something unreal. Eco-city is determined by the following criteria: *
closed cycle at the plants (hon-waste production); ¢ using renewable
inexhaustible sources of energy (solar energy, wind energy, tidal energy
end etc.); * using energy-efficient technology; * using ecologically clean
transport (green cars, bicycles and etc.); ¢ recycling consumer waste; *
low-stored houses construction; ¢ using underground area for garages,
warehouses and etc.; « widespread planting of greenery (parks, gardens,
squares), verdurization building surfaces (vertical and horizontal); ¢
own food and energy; ¢ involving people in the Eco-house building and
interior finishing; * presence of center for environmental education of
residents; [1, 2, 3]. Nowadays there are several Eco-cities. Almost all of
them are located in Europe.

Despite the Vancouver is the third largest city in Canada, it has
the cleanest air of a city in North America status. Vancouver’s
electricity, near 90%, consists of renewable energy sources. The town is
famous for wide gardens and parks which are more than 200 and
longest coastal zone for 30km. Moreover, in another Canada’s city —
Calgary - a highly efficient water filtration system is operated. [4, 5]

Eco-city Curitiba is situated in Brazilia. It has exceptional model
system of public transport. Residents prefer to use public transport and
only quarter exploit their own cars. There is original way of planting,
beside that there are special public transport express routes. When
mayor of the city was Jaime Lerner, had been entered the program
called "garbage that is not garbage". The program aim was involving
residents in the sorting of waste and maintenance cleanliness. People
received travel card for sorted rubbish bag or package of fresh fruit and
vegetable for biowaste. There was entered «solcriado» system which
finances restoration of historic buildings, landscaping and etc.
Moreover, city’s treasury fund is almost not affected. There are 16
parks, botanical garden built on the place of city dump. The city is
attractive that per inhabitant is more than 50 m? green area, while
according to the norms of the UN perfect — 48 m?. Curitiba recognized
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as a model eco-city. [4] Masdar - city of the future - is on the stage of
construction. It is sited close to capital of the UAE. The Sun is the main
energy source of the city. Solar panels are located on the roofs and on
the ground around the buildings. Also, rainwater harvesting and using
is planned. Sewage plant will purify waste water and use it for
irrigation. Waste recycling and sorting factory is the part of the city.
The initial stage of waste sorting will begin with the residents. [1, 6]

List of the cities that are trying to reduce harmful effects on the
environment is not limited to the above cities. A lot of cities are
operating and switching to alternative energy sources, expending green
areas, trying to decrease carbon emission to the atmosphere, using
green transport (for example, St. David’s, Freiburg, Songdo). [1, 5]

The first Russian eco-city with low storey houses and developed
infrastructure as far as 70 km from the capital. It is New Stupino.
Satellite city is a landmark project of the program of the Regional
Development Ministry - “long-term strategy of mass housing
construction for all walks of life of Russian Federation”. New city will
consist of an industrial park with environmentally friendly companies,
high quality of life, comfortable labour conditions and leisure facilities.

[7]

In conclusion, one of the issues is connected with financial
capabilities. Eco-cities construction is long-term project which pass
through a several economic cycles. Unfortunately, they often have a
financial collapse. But despite this we should learn how to receive
energy and materials without harmful influence to nature. We should
develop nanotechnologies in order to save nature for future generation.
Eco-cities are the best way. [3]
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scheint. Die Aufgabe der modernen Forscher ist die Feststellung der
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Abstract: The energy of the sun is the only never-ending source of energy of
mankind. It is absolutely free, safe, and environmental and is always available
when the sun is shining. The aim of modern researchers is to determine the
possibilities of producing energy from sunlight.
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Russland ist der Pioniere der Entwicklung von Weltraum mit
dem Ziel der Stromgenerierung. In Russland hat man entwickelt und
die groBen, mehrstockigen Solarzellen montiert, die die Raumstation
mit dem Strom versorgt. Raum-Kraftwerk besteht aus einzelnen Zellen
und hat die Fahigkeit, im Raum (d. h. auf der Sonne orientieren) zu
drehen und die Strahlen der Sonne zu fangen. Der im Raum erzeugte
Strom wird auf kiinstliche Elektrolyse Systemarbeit verbraucht, d.h. die
Zersetzung auf Wasserstoff und Sauerstoff an der Station und
verdampft in einem speziellen Wassertank. So kdnnen die Astronauten
den benoétigten fir Atmen Sauerstoff bekommen.

Probleme und  Perspektiven  der  Herstellung  von
Solarraumkraftwerke (SRKw)

SRKw werden die groffte Energicobjekte reprisentieren,
vergleichbar mit den auf der Erde hergestellten Kraftwerken, z. B. das
Krasnojarskaya oder Sayano-Shushenskaya Wasserkraftwerk. Deren
Bau im Weltraum ist ein &uBerst komplexes Problem, von der
erfolgreichen Losung von denen die Moglichkeit und die
ZweckmiBigkeit der Schopfung des SRKw abhéngt. Und dies hédngt in
erster Linie von der Notwendigkeit, Transport und Unterkunft in
hocherden Umlaufbahnen von Hunderten Millionen  Tonnen
verschiedenen Strukturelemente des SRKws und Einheiten fiir ihre
Montage und Installation ab. Bei solchen Malstdben der
Transportoperationen entstehen nicht nur technische, sondern ernsthafte
okologische Probleme, die infolge der Freisetzung in die Atmosphire
der enormen Massen auf eine hohe Temperatur erhitzte Gas erfolgt.

Die ZweckmaiBigkeit der Schopfung des SRKw hingt letztlich
von ihrer Rentabilitdit ab. Wege zur Reduzierung der Kosten des
Projekts der Station bestimmen die wichtigsten technischen Losungen
in diesem Bereich. Daraushin werden die sozio-politische und
rechtlichen Aspekte der Umsetzung der Projekte der Stationen von
grofler Bedeutung.

Entwicklungsperspektiven des SRKw  hdngen von  den
Féhigkeiten der effektiven integrierten Losung allen diesen Probleme
ab.[2].
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Okologische, soziale und wirtschaftliche Probleme

Die Entwicklung der weltweiten Energie mit zunehmendem
Tempo schafft eine Gefahr fiir die Biosphdre der Erde. Eine
Verschmutzung der Atmosphéire mit den Produkten der Verbrennung
von Bio-Kraftstoffen und Hydrosphire mit der Ableitung von
Energieunternehmen, Uberschwemmungen und Verschmutzung von
groBBen Gebiete im Zusammenhang mit der Schaffung von Stauseen fiir
Wasserkraftwerke, die Lagerung der radioaktiven Abfille der
Kernkraftwerke und schlieBlich die thermische Verschmutzung der
Biosphédre allen thermischen Energiestationen, einschlieBlich der
kiinftigen thermonukleare, — das sind die wichtigsten Faktoren, die
konnen zu einer gefahrlichen Storung des 6kologischen Gleichgewichts
auf unserem Planeten bei der weiteren Entwicklung der
Energiewirtschaft fiihren. Deshalb kann die Zukunft der Energie heute
nur unter Beriicksichtigung Threr Wechselwirkungen mit der Umwelt
behandelt werden.

Eine der wichtigsten Ziele der Schaffung der groflen SRKw fiir
die Energieversorgung der Erde auf der letzten Phase der
Industrialisierung des Weltraums wird eine Entlastung der Biosphire
von gefahrlichen Folgen der Energieentwicklung der Erde. Hier mochte
ich noch einmal betonen, dass dies wird wahrscheinlich sinnvoller
Grund sein, der teilweisen Entfernung der Energieproduktion in den
Weltraum, als der Mangel an Energieressourcen auf der Erde. Aber
dann, natiirlich, erschien noch eine Frage iiber die Okologischen
Aspekte der Bau und Ausbeutung von SRKw, denn nur, wenn es
okologisch positive Wirkung Threr Entwicklung deutlich grofler als der
negative wird, wird es sinnvoll, ein solches Kraftwerk zu entwickeln.
Darum ist es wichtig in den Programmen der Forschung und
Entwicklung SRKw  Konzeptes  0kologische Probleme zu
beriicksichtigen.

Bei der Erstellung und Ausbeutung des SRKws konnen drei
Gruppen der Faktoren auf die Umwelt und die Gesundheit der
Menschen wirken, die mit dem Bau des SRKws zusammenhingen,
einschlieBlich der Herstellung von notwendigen Materialien und Details
auf der Erde und alle technologischen Arbeiten im Weltraum,
Transportierung von Giitern auf die Umlaufbahn und die Ubertragung
von Mikrowellen-Strahlung von SKRw auf die Erde.
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Dabei wird der Einfluss aller Faktoren auf die Vorginge auf der
Erde und in der unteren Atmosphére (Troposphére), in den oberen
Schichten der Atmosphére, in der lonosphidre und Magnetosphire
separat betrachtet werden.

Untersuchungen der dkologischen Probleme des SRKws haben
gezeigt, dass die Schaffung von Stationen eine begrenzte Auswirkungen
auf die Umwelt und die Gesundheit der Menschen haben wird, deren
Auswirkungen mit der Annahme der notwendigen Mafinahmen
minimisiert werden kann. In der gleichen Zeit, bendtigen einige
Prozesse eine zusdtzliche detaillierte Studie. [1, s. 56] Dazu gehoren:

e lingere Exposition der Mikrowellen-Strahlung auf die
Biosphire;

e Auswirkungen der kosmischen Strahlung auf die Gesundheit
der Menschen, die die Bauarbeiten im Weltraum durchfiihren;

o die Auswirkungen der Verbrennungsprodukte von Treibmittel
und leistungsstarke Mikrowellen-Strahlung auf die obere Atmosphére
USwW.

Umweltprobleme sind mit den sozio-politischen Aspekten des
Konzepts des SRKws eng verbunden.[3]. Wenn Sie das erforderliche
6kologische "Reinheit" des SRKws erreichen konnten, kann es positive
Auswirkungen auf die Lebensbedingungen der Menschen auf der Erde
sein. SRKw wiirde nicht nur die Belastung der Biosphére reduzieren,
sondern auch einen Beitrag zu einer effizienteren und ziigige Verteilung
der Energie, weitere Erforschung des Weltraums als Sphire der
multilateralen Aktivitdten des Menschen leisten.

AbschlieBend stelle ich fest, dass in dem betrachteten System
kosmisch-irdischen Energie eine entscheidende Rolle zu den Geriten
gehort, in denen die Prozesse der Erzeugung, Umwandlung und
Ubertragung der Strome unterschiedlicher Solar -, Mikrowellen-und
Laserstrahlung durchgefiihrt werden . Bei diesen Gerdten gibt es
grundlegende Unterschiede, aber es gibt sehr viel Ahnliches.
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Abstract: Climate modification stems and its effects will have severe
consequences for our community. Lowering energy consumption in
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Life cycle assessment (LCA) is an important tool for the sustainable
design and green building.
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Life cycle assessment (LCA) is an important tool for the
sustainable design and green building. It is a resource for designers, any
desire to look after the development of action that connects the system
and the whole life-cycle thinking. Construction and operation of
buildings consumes more thirds of the world energy consumption and
40% of all lacked resources. Rushing to make the structure more stable,
while keeping operational and maintenance costs and improve the
health and welfare of passengers allowed and convenient not only, it
must be the target building industry. This purpose requests the
awareness of the dilemma and skills to design, orient, build and retrieve
the structure in a style that is often very different from the current
conventional approaches.

If we take the definition of building science as "the science and
art of creation and running of buildings”, then there is obviously an
extremely huge overlap between the skills and interests of greenish
developer / designer and those buildings scientist. Consequently,
"green” buildings are an excellent structure in most ways. They are:

e Energy efficient — in operation and in construction
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Resource efficient — in operation and in construction
Non-polluting — in operation and production

Durable — so that they can be used for a long time

Adaptable for many uses — so they can be re-used easily

Healthy — few chemicals given off, no mould, fresh air

Beautiful and comfortable — so that people will want to use and
re-use them.

LCA is a method of quantifying the environmental impact of a
certain product or service, such as greenhouse gas emissions, water
pollution, land use, toxins, and much more. These effects can be
measured for any or all stages of the product life cycle, including
production, distribution, use and disposal. The complexity of some
materials and their life cycle is so high that this is often reason enough
to avoid them.

LCA can be used for many purposes, from help inform the early
stages of the design process for the provision of detailed data for
environmental reporting. The depth and breadth of analysis may vary
considerably. A rough estimate can take less than an hour; while a full
assessment is carried out according to international standards can take
weeks.

What to include in your assessment? There are direct effects,
such as usage and waste in the manufacturing process. But there are
also many indirect factors, such as emissions from power plants that
generated electricity for the plant; the consequences of the mining and
processing of raw materials; transport; energy use during the life of the
product; and end of product life. The more factors you include, the
more complete your assessment and analysis will be, but the more time
and money it would require. In addition, when you turn on the factors
that are outside of your direct control, such as supplier and user
behavior, your results will be less confident and accurate.

Composition of the LCA.

Functional units.

Most LCAs do not simply list the environmental impacts of a
product; instead, they list impacts per unit of service.

Materials and Processing.

To determine the impact of a product, you should know all the
components of your product and how they were handled.
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Transport.

Transportation Planning is an important part. Designing
buildings that minimize the need for transportation and encourage the
use of less polluting transportation modes (walking, biking, public
transit, rail or ship vs. truck, etc. can have a large environmental
impact. The most important intervention in this aspect is better
planning-higher density towns and cities are critical to a sustainable
future.

Energy and Resource Use During Life.

Energy use during the life cycle of the product should be
evaluated, as well as other resources (water, paper, or other materials).
You can do this by assessing the profile of use and product life, and
multiplying them.

End of life and recycling.

Recycled non-renewable materials, while often an excellent
means of reducing resource use, may in some cases use more energy
than a different non-recycled virgin material. The obvious example is
steel, which is both plentiful and easily recyclable, but consumes so
much energy in production and recycling that it is difficult to justify the
claims that it is a “green” material.

Over the last 10 years building simulation has had a profound
impact on not only the UK building industry but also worldwide. 3D
building models offer the potential for continuously optimising building
performance.In addition, the increased awareness of climate change
added considerable momentum to the wider application of building
simulation. Hence building simulation use will evolve as a key
component in both the design and operation of extremely low-energy
buildings, and ultimately of our smarter buildings, and, more
importantly, our smarter cities.
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Abstract: Research worldwide shows that environmentally-friendly
buildings are much better for the health of the people who live and
work in them, as well as for the Earth.

Key words: healthy buildings, environmentally-friendly buildings,
green building, people’s health, healthier effects

Green buildings are designed for using water, energy, fuel and
other resources effectively; reduced environmental degradation and
waste pollution; improving employee productivity and protection
occupant health.

The green building movement began about twenty years ago. It
has drawn considerable attention over the past several years, as a result
of all the above possibilities[1].

In 150 countries, studies into more than 50 thousands homes,
offices and factories — show that there are fewer illnesses among
workers and residents, who report that they are feeling more happier
and comfortable.

Because of the unceasing work of governments, businesses and
non-governmental organizations everywhere, the green building
marketplace has accelerated quickly, mainly because green building is
seen as a business opportunity. As well workers stay longer in their
workplaces and recruitment is easier, and have fewer absences because
new co-workers are involved to environmentally-friendly buildings.[2]

The green building movement began twenty years ago with a
simple mission: contribute stability in construction industries and in the
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building. There are now 0.325 metres of certified green building space
available around the world, and explorers in many different countries
have been measuring the actions to see if these buildings as “healthy”
buildings.

Residents of green buildings are more satisfied with their
workspace, the indoor air quality, building cleanliness and
maintenance.

The research measured light, internal air quality, the presence of
chemicals and noise that might disadvantageously affect health, as well
as asking the people who live and work in them about their experience.

The information is serious for future building design because
these days peoples spend 92 percent of their time indoors. To evaluate
the effect on well-being and health, the scientists looked at many
research that had taken into account factors that affect health —
including chemical, radiological, physical and biological aspects of
environmental hazards.[3]

They looked at ventilation, air quality, filtration, acoustics and
lighting, and studied the quality of the canteens, the architecture, the
building’s surroundings and access to natural light.

Across all green buildings there are fewer cases of sick building
syndrome symptoms, with better mental and physical health all round.
[4] There is one incontestable fact that rings constantly in our faces:
buildings have a lot to do with our internal and external environment,
and have a significant impact on both our health and the health of future
generations.
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Abstract: Urban air pollution is a major environmental problem in the
developing countries of the world. A study of that issue shows that
ambient air pollution concentrations are at critical level where serious
health effects are reported. This paper investigates the relationship
between local air pollution and urban structure with an emphasis on
urban fragmentation.
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Introduction. Adverse effects of air pollution have been
extensively documented. Annually, approximately 3.7 million people
die prematurely due to outdoor air pollution worldwide [1]. This
incidence on health induces considerable economic impacts, manifested
through increases in medical costs, number of deaths as well as the
reduction of productivity through lost working days.

Moreover, air pollution damages materials and buildings, but
more importantly it has a clear environmental impact, e.g. Nitrogen
Oxides, Sulfur Dioxide and Ammonia contribute to the acidification of
soil, lakes and rivers, causing the loss of animal and plant life and crop
yields [2].

Therefore, understanding the factors influencing pollution
concentration is essential. Air pollution is released from various
processes (e.g. industrial production and road transportation) which are
driven by different socio-economic phenomena.

In this context, the structure of urban areas can have strong
influence on pollution emissions, this is particularly evident for
transport-related pollutants. For instance, fragmented development may
translate into car-dependent urban areas, and thus, worsen air quality.
Better knowledge of the relationship between urban characteristics and
air pollution may help to improve air quality through better spatial
planning and transport policies.

388

388


mailto:maks.yuhno@yandex.ru

Using a sample of European Large Urban Zones (LUZ), this
paper explores the relationship between urban indicators and the
concentration of three air pollutants: Nitrogen Dioxide (NO2), Sulfur
Dioxide (SO2) and Particulate Matter (PM10). [3]

Methodology.

First, the analysis is conducted at the LUZ-level. This unit is
larger than the administrative definition of a city (i.e. the core city) and
enables accounting for urban sprawl observed beyond these boundaries.
A priori, there are no clear reasons to believe that concentrations of
NO,, PM;, and SO, would have the same determinants.

Thus, a model selection method would allow for specification
uncertainty and possible differences across pollutants. In this regard,
Fig. 2 highlights the share of emission discharged by five different
economic sectors for the three pollutants.

Important differences can be noticed: for example, while the
majority of NO, emissions come from transportation and storage
sectors (42%), half of SO, is produced by energy generating processes.

Regarding PMo emissions, they originate from various important
sources: transportation and storage (30%), agriculture, forestry and
fishing (25%), and manufacturing (25%).

100% _ .
@ Agriculture, forestry and
fishing
80% —| :
B Electricity, gas, steam and
60% —| air conditioning supply
EManufacturing

40%

O Transportation and storage

OOther

NO2 PMI0 502
Fig. 2. Air pollution emissions by economic sector.

Thus, the model of interest should take into account the sources
of each pollutant and other factors which may impact the level of
concentration.
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Air pollution data.

In the estimation sample, LUZs have an average of 3.62
monitoring stations, 49.4% of such stations are defined as background
stations, 42.4% as traffic stations, 7.5% are industrial measuring
stations and the remaining 0.7% of stations have an unknown
classification.

The average of concentrations registered by all monitoring
stations is computed within a predefined LUZ. We observe the opposite
phenomenon for a number of Polish LUZs. Yet, Madrid experiences
high levels of concentration for each type of pollutant as opposed to
Estonia which records a low level of pollution.

Regarding atmospheric environmental standards, the World
Health Organization has established global guidance for air pollution.
[3]

Nitrogen Dioxide

Number of fragments is highly significant and positively
correlated to the level of NO,, indicating that urban fragmentation is
associated with higher NO, concentration. A positive relationship
between share of artificial area and NO, is also found. Temperature is
also significantly positively correlated with NO, concentration.
Interestingly, the relationship between the share of agriculture in the
LUZ's economy and NO, concentration is negative.

Particulate matter.

First, results show a positive and significant correlation between
the LUZ fragmentation and PMyo concentration. Similarly to the results
above, this finding is consistent with the fact that PMy, is produced
largely by road transportation. Share of artificial area is found to be
positively correlated with the concentration of PMy,. Share of industry
in the added value is positively correlated with PMj, concentration.
Results show a positive and significant relationship between
Temperature and PMy, concentration.

Sulfur dioxide.

Population density and Share of agriculture are significant and
positively correlated with SO, concentration. In contrast to other
pollutants, the degree of fragmentation of a city does not appear to
affect SO, concentration. [3]

Conclusion. Urban fragmentation plays an important role in
explaining the concentration of transportation-related pollutants. In
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particular, this paper presents evidence that urban fragmentation is
correlated with higher concentration of NO, and PMo, when controlling
for socio-economic factors and climate conditions.

Moreover, the results suggest that cities with larger artificial
areas may experience higher NO, and PMj, concentration, whereas
densely populated cities are associated with higher SO, concentrations.

This analysis also highlights the fact that NO,, SO, and PMy, are
affected differently by urban characteristics due to differences in
emission sources.

High-income urban areas experience lower concentrations of
PMy, and SO,. This may result from tighter environmental regulations
or higher public expenditure to improve air quality in high-income
areas.

More generally, empirical analyses of the relationship between
urban form and environmental quality are still scarce and deserve more
attention.
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Abstract: The issues raised in the article, green infrastructure in urban
areas of different types located in different geographical conditions, are
particularly relevant at the time of global environmental changes.
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A modern city is a complicated anthropogenically transformed
system affected by many different factors and in turn it affects
population and environment.

One of the most effective methods of ecological stability
maintaining in cities is formation and development of green
infrastructure therein. Green infrastructure is a complex of natural and
technical assets which provide many functions and services for people,
economy and environment [1].

Different approaches to creating a network of green spaces in
urban areas depend on differences in natural conditions, the value of
industrial specialization, an individual approach and certainly on the
functional structure reflected in the planning, as well as the whole
urbanized area.

Thus, there are nuances in the definition of green areas
acceptable in this study, and indirectly in quantitative calculations. In
addition, it is expedient to frame the review of landscaping at the
macro- and micro- levels.

For investigation and comparison of green infrastructure in
different cities of the Kazakhstan Republic the database containing
different indexes directly or indirectly affecting infrastructure or
depending on it was compiled.

Only major cities with a population of more than 50 000 were
considered. Moreover, in the process of the research we used
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cartographic materials which became the base for visual analysis and
measurement. Thereby, the major cities of Kazakhstan were divided
into 5 types according to the current state of green infrastructure.

The first type is characterized by the best condition of green
infrastructure and natural uniform landscaping of the city.

The best state of the infrastructure of this type is not connected
with the work of city services aimed to create a network of green areas
but is likely to be caused by location of towns in the steppe zone.

Consequently, cities of this type do not require the application of
special measures to improve already existing and operating
infrastructure. This group includes the cities of Ridder and
Petropavlovsk.

The second type includes the cities of the steppe zone with a high
level of greenery, which is caused by a combination of secondary
development of natural landscaping and artificial elements of green
infrastructure.

The second type is represented by nine cities, namely: Astana,
Kokshetau, Kostanai, Pavlodar, Rudnyi, Semey, Temirtau, Uralsk, Ust-
Kamenogorsk.

The high level of created green infrastructure is all along
determined by socio-economic and political factors.

Due to active urban water pollution by sulfur compounds, carbon
and metals that fall into water with precipitation, not only directly, but
also flow from the surface of urban spaces and sanitation, we should
establish and improve an element of green infrastructure, such as storm
water management technology.

The third type is represented by the towns of the steppe zone
with low level gardening in spite of the natural conditions for its
successful development. Cities of this type are Aktobe, Ekibastuz,
Karaganda.

The factor hindering the development of well-functioning green
infrastructure in the cities of the third type is their multi-beam and
multi-core layout which suggests the presence of several urban centers
or generally separated areas and creates natural barriers to achieving the
relationship between green spaces, recreational areas of the city [2].

It will be expedient to improve and develop the linear elements
of green infrastructure that will help to refine the connection of
elements and take on some of the pollution from vehicles.
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The fourth type of cities according to the green city infrastructure
state is represented by semi-desert and desert areas with a high level of
landscaping due to created green spaces. Cities of this group are Aktau,
Almaty, Kaskelen, Shymkent and Zhezkazgan.

Their benefit is the high level of irrigated agriculture
development.

Vast areas reserved for plantations and fields in the suburbs and
within the city on private lands are agricultural lands that serve as
elements of green infrastructure as well as parks and avenues. The
status of green infrastructure in the cities of the fourth type is risky
because natural conditions and natural factors will always complicate
its existence and functioning.

It will be more appropriate to create a green belt that will
gradually increase "the effect of the city" and to systematically plant
marginal parts of the city rather than to concentrate green areas within
the city.

The last type is represented by five cities of the desert zone with
low landscaping, both of natural character and that organized by
people. This type includes the following cities: Atyrau, Balkhash,
Zhanaozen, Kentau, Kulsary, Kyzylorda, Satpayev, Taldykorgan,
Taraz, Turkestan. It is important to keep any activity of planting space
there and it is appropriate to use new forms of landscaping that do not
require the conversion of large urban space areas, for example, the
method of "green roofs" and vertical gardening.
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Abstract: In this article we consider the principles of the authorities
faced by the population as a result of the pollution from emissions now
(i.e. oil spill) and volunteer organizations that seek to improve the
current ecological situation. The essential questions are who will
support the government and who the culprit of the accident is.
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In recent years, there has been an increase in the issues related to
the environment. On March 31, 2015 there was an oil spill into the
rivers of Sakhalin. It was estimated that the amount of the spilled oil
varied around several tons. Sakhalin Environment Watch, Russian
environmental and volunteer organization, tried to draw public attention
to the pollution and posted the images of oil spills on the Internet in
order to raise funds for the solution of this problem.

This situation provoked a strong reaction of the local authorities
who added this public organization in the list of foreign agents [1]. The
Federation Council included Sakhalin Environmental Watch on the list
of undesirable organizations [2].

After the story was published the fund accepted financial
investments from foreign organizations. In particular, the fund
Leonardo DiCaprio donated 159 thousand dollars to the organisation.

The fund Leonardo DiCaprio supports projects of saving the last
undisturbed natural ecosystems areas around the world. "Sakhalin
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Environmental Watch™ was the first Russian organization that received
its support.

However, nowadays the organization is in the list of foreign
agents because if an organization has a foreign investment it
automatically has this label [2].

The members of Sakhalin Environmental Watch decided to
return back all the financial aid which had been offered and refused any
further financial support. All the donated money was returned.
However, there is still need for financial resources for ecosystem
conservation, ecological raids and expeditions, communications,
updating of the legal system and etc.

Sakhalin Environment Watch work is carried out solely in the
interests of the inhabitants of the Sakhalin region.

Therefore, it is logical to obtain local support rather than receive
the financial aids from other countries [3].

This example clearly shows the priority of economic resources to
natural ones.
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Abstract: Introduction of the BAT will improve the state of
environment, promote emergence of new high-performance
workplaces, creation of the domestic equipment and the accelerated
growth of various industries.
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Systematic increase in the level of negative impact on the
environment from the enterprises working at ecologically inefficient
equipment and also global greening of the international relations and
many aspects of interstate life in the developed countries demand
special attention to a control system of environmental protection in the
Russian Federation. [1]

On January 1, 2015 the Federal law of July 27, 2014 No. 219-FL
"On modification of the Federal law "On environmental protection™ and
separate acts of the Russian Federation"”, providing introduction of the
best available technologies came into force.

The considerable amount of works which should be executed for
introduction of the principles of BAT is directed first of all at the
creation of simpler and effective control system of the environmental
protection meeting the principles of sustainable development. [2]

The system of the nature protection legislation accepted by the
European Community is conventional and the most perfect. This legal
system is the legislation of direct action and unlike frame laws of
Russia, doesn't need additional interpretation by acts of any authorities.
Besides, the system covers practically all main problems of
environmental protection and environmental management. And the
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most important — norms of the EU is the result of compromise equal
dialogue between society, the state and business. [1]

In the European Union BAT are presented in the form of help
recommendatory documents for separate industries (oil processing,
metallurgy, food, large-capacity production of organic chemicals,
industrial cooling systems, cleaning of industrial drains and flue gases;
installations for burning of waste, etc.), the technological processes
considering everything and their hardware equipment taking into
account ecological influences and economic expenses. [3]

33 reference books on BAT are now developed and applied by
the European Bureau IPPC (Integrated pollution prevention and
control). [4]

The processes preceding primary activity as, for example, the
handling of raw materials, transportation of the used materials, and
operations upon termination of production process, as a rule, are not
included in reference books on BAT. If in some special cases there is a
reason for inclusion of the operation preceding primary activity or
finishing it, it is specified in a document scope. [1]

The reference book on BAT "lives" 5-7 years, its processing
requires about 2 years. Work on reference books is financed by the
European Commission, the overall cost of development (processing) of
one document makes about 3 million euros. On reference books on
BAT copyright doesn't extend, they can be translated freely into other
languages and to extend applications of the document. [2]

For prevention of negative impact on environment of economic
and other activity within the Russian legislation requirements for
development of standards of admissible emissions of substances and
microorganisms in environment, standards of admissible physical
impacts (amount of heat, noise levels, vibrations and so forth) on
environment, standards of formation of production wastes and
consumption which have to provide observance of standards of quality
of environment are established.

However, despite existence in the legislation of the fundamental
provisions concerning rationing on the basis of indicators of BAT,
application of this approach is complicated because of lack of the
mechanisms of realization of the established norms. Lack of the
corresponding standard legal support of the considered problem
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increases the risk of unreasonable rise of ecological payments for
emissions and placement of production wastes and consumption.

In view of the situation in the sphere of the nature protection
relations in the Russian Federation, and also existence of positive
western experience, desire and readiness of business to introduce BAT,
can be concluded that there are all main prerequisites for introduction in
Russia of the system of rationing founded on BAT.

Thus, for universal improvement of an ecological situation in the
Russian Federation it is expedient to adapt positive experience of the
European states taking into account territorial, economic and social
specifics of the Russian Federation and to eliminate contradictions
between provisions of the current legislation and practice of regulation
regarding rationing of admissible impact on the environment.

Within implementation of actions for improvement of system of
rationing it is necessary to tie standards of admissible impact on the
environment to the existing technologies and to provide gradual
decrease in emissions after improvement of standards of production. In
these coordinates the parameters of perspective programs for
production modernization will be set. It is also important to note that
toughening of administrative responsibility of legal entities, as well as
increase of payment for impact on environment, are inefficient without
use of economic levers for providing rational and ecologically
responsible organization of production. Only such approach will allow
to take place in the period of financial and economic crisis with the
smallest losses and to increase quality of industrial development. [1]

According to the Minister of Natural Resources and
Environmental Protection of the Russian Federation Sergey Efimovich
Donskay, all enterprises of the country will be divided into 4 groups,
depending on extent of impact on environment.

The first is the "dirtiest". Here it is planned to define about 300
enterprises of different branches for all country. This group will have to
head by 2018 for introduction of BAT.

Dirty productions also belong to the second group, but they have
smaller impact on environment.

The remained 2 groups, S.E. Donskoy commented so:
"Respectively, there are 2 more groups, with the minimum influence
and practically with lack of impact on environment. Measures of
moderate administrative control will be applied to them. For example,
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in group which doesn't make impact on environment, we carry
kindergartens, schools, it is clear because it is not production.”

Important element of introduction of BAT have to become
reference books of BAT which will not only be based on modern
achievements of science and technology, but also contain technologies,
economically and technically available to application at the domestic
enterprises that will demand close interaction of authorities and
representatives of business community

Emergence of new high-performance workplaces, improvement
of an ecological situation, creation of the domestic equipment and the
accelerated growth of various industries will become the result of
introduction. [2]
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Abstract: Nowadays greenhouse effect is an important world problem.
Humanity needs measures to protect the Earth and leave a healthy
environment for future generations.
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Greenhouse gases are the gases which cause the greenhouse
effect. The main greenhouse gases are carbon dioxide, water vapor,
nitrogen and sulfur oxides, chlorofluorocarbons (CFC) or Freon.
Greenhouse gases differ in "power" of their greenhouse effect and long-
term presence in the atmosphere. Anthropogenic activity affects
concentrations of methane and carbon dioxide. Since the beginning of
the industrial era greenhouse gases have begun to emit into the
atmosphere by burning fossil fuels (carbon dioxide), rice cultivation
and production (methane), due to the leakage of refrigerants and the use
of aerosols (fluorocarbons), missile launches (oxides of nitrogen), the
car motors (ozone). In addition, human industrial activity has led to the
reduction of forest areas - the main natural carbon dioxide absorber.

Global anthropogenic greenhouse gas emissions, unfortunately,
are growing rapidly. A numerical estimate of the total amount is not
easy - the CO2 emissions from fossil fuel combustion produce about
65% of the total greenhouse emissions. It is also well known for CO2
emissions from various industrial chemical processes: the production of
cement, metallurgy and others. But they provide only about 3% of total
greenhouse gas emissions [1].

Certainly, carbon dioxide (CO2) is the main anthropogenic
greenhouse gas, but the role of methane is also quite high. In addition,
the types of sources of methane (CH4) are distributed in a much more
complicated manner than carbon dioxide (CO2). The main source of
anthropogenic methane is ruminants, especially high-yielding dairy
cattle (beef cattle, particularly young bulls, is not a major source).
Sometimes this situation is interpreted as eating meat harms the
climate. Domestic animals produce only about 5% of global greenhouse
gas emissions, but farming provides 29%. The second source, which is
important in Russia, is the oil and gas sector. Furthermore, landfills and
waste water, cultivation of rice and other agricultural sources emit this
harmful gas [2].

In 1990 developing countries produced 1/3 of greenhouse gas
emissions, and developed ones - 2/3, now the opposite is true. There is
the strongest growth in emissions in China and also in India, Brazil,
South Africa and Indonesia. In developed countries emissions are stable
or slightly go down. It means that the introduction of new energy-
efficient technologies and products is faster than the expansion of
production and consumption. Note that in developed countries
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population growth is low too. Russia has seen slow growth in CO2
emissions — the country energy efficiency grows, but still this process is
slower than the increase of production and consumption. Probably, if
Russia becomes more developed, the CO2 emissions will come to a
stable level and then gradually go down [3]. Specialists have developed
methods to reduce greenhouse gas emissions.

The first measure is energy efficient buildings. According to the
International Energy Agency, buildings account for approximately 40%
of energy consumption in most countries [4]. In Russia, the task of
improving the energy efficiency of residential, public and industrial
buildings is particularly relevant to the severe climate and their
extremely low energy efficiency. A number of small-scale low-cost
solutions can provide a reduction of heat loss in buildings. These
include sealing windows and doors, baseboards and other sealing leaks,
insulation of attics, floors of the first floor and wall cavities. Main
attention could be given to the mass use of LED light sources.
Complete replacement of incandescent lamps with more modern ones
includes the transition to compact fluorescent lamps and LED lamps.
Purchasing energy-efficient public consumer electronics (computers,
televisions, video recorders, DVD-players, chargers) instead of those
used earlier may give the effect, estimated at 4 million tons of CO2-eq.
Furthermore, it would be better to install meters and regulators of heat
in residential buildings [4].

The second measure is changes in the energy sector. It includes
upgrading energy management, including heating systems and power
lines; termination of burning of associated gas flaring; the cardinal
reduction of methane emissions in the gas transportation system and an
accelerated development of renewable sources of energy [4].

Also humanity needs measures in the transport sector. Transport
is one of the main consumers of energy and one of the main sources of
greenhouse gas emissions. The reason for this is huge amounts of fossil
fuels combustion (mainly oil products such as gasoline, kerosene and
diesel fuel) in internal combustion engines of land, air and water
vehicles. According to the International Energy Agency, about 60% of
the world's oil is consumed by the transport sector. Transportation
consumes more than 17% of the final energy in Russia, and this
proportion is growing [1]. Because of it people need a rising efficiency
of the transport system and use the car with the lowest CO2 emissions.
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The process of transition to more fuel-efficient passenger car models is
dictated by fuel prices. In addition, the prices dictate a more economical
use of private vehicles. If they pay the appropriate tax and follow
regulatory measures, more than a half of the cars with an internal
combustion engine will meet a certain level of technical improvements
in 20 years.

The next measures are those related to the waste management
sector. The main purpose is to organize proper waste disposal and to
take measures restricting the accelerated increase in the amount of
waste.  This is especially true for the municipal solid waste.
Government needs organization of separated waste collection and, most
of all, its further utilization. The problem of waste, of course, must be
addressed beyond climate issues, but it is important to note that the use
of recycled materials gives a lot to save energy and reduce greenhouse
gas emissions [4].

And the last measures are those related to forests. Forests
effectively clean the air of dust and pollutants, they are considered as
the "lungs" of the city also affecting their microclimate. Of course,
forests absorb CO2 during photosynthesis, but also release it during
respiration and decomposition of organic matter. A young, fast-growing
forest is a net absorber, and an old one is a net source of CO2. The
forests will inevitably grow old, and calculations show that in 2040 net
absorption may be zero. To regulate this process is impossible, but it
can be influenced by two other factors: fires and chopping [4].

In conclusion, effective payments for greenhouse gas emissions
should be mentioned. Payments for emissions of greenhouse gases
already exist in many countries. Experience shows that it is an effective
means of introducing new technologies with low emissions. To talk
about the effect of the introduction of payments is difficult.
Calculations which were carried out at the Institute for Economic
Policy by E.T. Gaidar showed that the introduction of charges (in
particular, growing 50-80 dollars per 1 ton of CO2 from 2020 to 2050)
in the whole country reduces emissions by 10-20% from the level of
1990. Payments should be differentiated - to promote new technologies
with funds which are collected from companies that continue to use the
old technologies. It is hardly possible to speak about payments from the
population, in practice it will be tariff increasing [2].
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In coming years, global greenhouse gas emissions will continue
to grow, especially in China, India and other major developing
countries. According to sources, the largest increase in carbon dioxide
(CO2) emissions is expected from the burning gas and coal in the
energy sector. Methane emissions will continue to grow in the oil and
gas industry due to population growth. In the future, probably in 2020-
2030, global emissions should reach a constant level and then begin to
decline [5].
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Abstract: The biomass of forest vegetation in the Central Russia
reflects positive dynamics of the recovery of ecological potential.
Remote sensing in real time monitoring of forest fires-2010 has been
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There are three types of forest fires monitoring systems: land, air
and space [1]. Each system has its own methods of monitoring and each
method has its advantages and disadvantages. It is important that the
most reliable results could be obtained by using all systems in complex.

The aim of the work is to examine the possibility of the remote
sensing systems separately using for forest fires monitoring and assess
the dynamics of the biomass recovery on the territory as a result of
forest fires impact. This type of forest fire monitoring is the most
preferable method for Russia because of the area of the country [2]. But
remote sensing requires often good meteorological conditions and land
support for errors avoidance [3]. Our country has six exploited satellites
suitable for forest fire monitoring.

To conduct the research and determine the amount of recovered
biomass on the territory the Normalized Difference Vegetation Index
was used. Its values are in the interval from -1 to +1 degrees Celsius
and have the type of the object [3]. The most important types are the
first three objects: dense, sparse vegetation and open soil.

The examined area is situated on the territory of Bor and
Lyskovsky district of Nizhny Novgorod region of Volga-Vyatka
economic region in the central part of Russia that is characterized by
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the zone of coniferous-deciduous forests. The initial data of the work
were satellite images made by «Meteor-M» Nel and Landsat-5 dating
back to the warmest month from 2010 till 2013.

By using the images the NDVI histograms were constructed and
analyzed. They show the amount of plants biomass attributable to the
examined area each year from 2009 to 2013: 1) NDVI map and
Histogram Mel. Landsat-5 (10 August 2009); 2) NDVI map and
Histogram Ne2. « Meteor -M» Nel (15 August 2011); 3) NDVI map and
Histogram Ne3. « Meteor -M» Nel (17 September 2012); 4) NDVI map
and Histogram Ne4. «Meteor-M» Nel (14 July 2013 year)

The next step was to calculate the recovering vegetation from
2011 till 2013 by using land data and satellite images in complex. Here
you can see the sequence of calculations: 1.Find the area of the region;
2. Find the forest area of the region; 3.Find the area of the examined
and damaged territory; 4. Calculate the amount of biomass for the
undamaged territory of this type using NDVI histograms for three
regions: 1. NN - Nizhny Novgorod region; 2. BD -Bor district; 3) LD -
Lyskovsky district. We presented data in the Table 1.

Table 1. Area and the amount of biomass of the territories [4].

Areaof the | Area of the .

. Biomass of the

territory, forest territorv. t

km? territory, km? Y,

1.NG 76 900 37 580 418 220 000
2.BD 3584 2509 19 491 553,71
3.LD 2134 960 11 605 740,96
Total 5718 3469 31 097 294,67

Then we calculated the amount of recovering biomass from 2011 till
2013 using biomass gradation depend on NDVI value. As a result of
the analysis the following conclusion could be made: The biomass of
forest vegetation in the examined area increased, reflecting the positive
dynamics of the recovery of ecological potential.
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Picture 1. General area and area of Nizhny Novgorod region forests,
Bor district forests and Lyskovsky district forests.

Table 2. Area and the amount

of biomass of the territories [4].

Biomass gradation depend on

- NDVI value:
Year | Biomass, t
2011 | 33760 « 0,1-0,3 — <100t/3600m?
2012 | 38372 « 0,3-0,4 — 15001/3600m>
2013 | 45900 5
* 0,5-1 — 2500-3574,4 t/3600m
50000
- 40000 Biomass, t
¢ 30000
E 20000
[=a]
10000
0
2011 2012 2013
Year

Picture 2. Graph of biomass variation from 2011 till 2013.

Besides

the opportunities of remote sensing in real time

monitoring on an example of fires in 2010 were analyzed. Space
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monitoring allows forecasting, finding and controlling fires on the large
territory.

We made four images: 1) Undamaged territory (23.07.2010); 2)
First emerged fires (24.07.2010); The process of forest fires spreading
(31.07.2010); The damping fire (01.09.2010).

As a result it was found the following:

o the data of remote sensing, can be successfully used to assess
the amount of lost biomass and the rate of recovery of
vegetation on the basis of the space imagery maps of vegetation
index NDVI;

o the integrated use of remote sensing data and ground-based
reference information about biomass of forest areas can give
the most accurate assessment of the state of vegetation cover of
the territory;

¢ the remote sensing data contribute to monitor the spread of fire
at real time and to determine the speed, direction and the
overall dynamics of the fire, and can be successfully used in
Russia as the main method for monitoring forest fires.
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The 21% century is already much more a century of radical
changes. Economic power and global production centers are already
moving to Asia. Population is expected to grow more or less by 50%
until 2050 [1]. This increase is mainly expected to be in the current
developing countries.

Megacities are a product of the continuous urbanization process.
A megacity is usually defined as a metropolitan area with a total
population in excess of 10 million people. Megacities can be
distinguished from global cities by their rapid growth, new forms of
spatial population density, and both formal and informal economy, as
well as poverty, crime, and high levels of social fragmentation.

Megacities face tremendous environmental challenges and
threats to human health. In this framework the role of waste
management is becoming more and more crucial both for the daily life
as well as for the long to medium term sustainability of megacities. The
challenge of successful waste management in megacities is one of the
most demanding for human societies and especially for the waste
management industry. To respond to such a challenge it is important,
first of all, to have a better understanding of megacities and emphasize
their particularities that really affect waste management.
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For the comparative analysis and discussion, we have chosen to
follow common practice and to classify countries according to income
per capita (gross national income or GNI/cap), using the World Bank’s
grouping into low, lower middle, upper middle and high income
countries [2].

Metropolitan governance has become increasingly complex as
cities have morphed into agglomerations combining multiple
administrative organizations and jurisdictions. This has led to calls for a
complete reassessment of urban governance but still there is a
considerable debate about the best practices and the solutions required
for the unique circumstances and needs of each city.

Controlled disposal indicates a disposal site with a minimum
degree of management, consisting of gate control, fencing and waste
placement, which reduces the potential of water, soil and air pollution,
and is widely advocated as a significant first step as a system
modernises towards sound environmental control [3].

The data collected from each city in terms of inclusivity is
focused first on identifying the stakeholders. Far from being trivial, this
research step helps to avoid one of the most common failures in
attempts to introduce sustainable changes and modernise waste
management systems: failing to understand how the system is already
working. The data collection then focused on issues of equity between
the system users in receiving a fair and adequate service and having a
say in its planning and evaluation; and equity among service providers
— large and small, formal and informal ones — in terms of a fair share of
economic opportunities for providing the service or valorising
materials.

Conventional technological approaches to waste management are
not working in emerging and transitional megacities because they
involve imported solutions that are centralized, bureaucratic and
suitable for different socio-economic conditions and so the possibility
of decentralized models must be examined [4].

It is very difficult to find out conclusions of general importance
from the different technological systems applied in different megacities.
But it is substantially easier to outline conclusions from the negative
experiences that exist and provide a “Failure Receipt” that has to be
avoided.
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On the other hand, there are certain issues that can really be
suggested in order to create a framework for a successful waste
management approach in megacities. But those issues are just some
generic components that also do not guarantee successful waste
management solutions but they can increase the possibilities for that
[5].

Megacities should develop an overall Strategic Urban Waste
Management Plan that prioritizes areas of the city that are most
vulnerable and require ongoing monitoring and proactive intervention.
These priorities should be decided locally through an environmental
planning and management process to ensure that the issues are pertinent
to specific parts of the city rather than to simply apply generic, city
wide issues [6].

Megacities are too complex systems and their waste management
cannot be easy and simple. In fact, waste management solutions will be
always late comparing to the fast population and economic growth of
emerging and transitional megacities. Since this growth cannot be
modeled, any waste management plan will be temporary and static. So
it is really important to develop certain patterns that will reflect the
rapid changes of the city and support the decision makers to adapt
waste management to the emerging changes.

A reliable approach is to be critical and creative; to start from the
existing strengths of the city and to build upon them; and to involve all
the stakeholders to design local models. Learning from each other in a
global community of practice provides an opportunity to ‘pick and
mix’, adopt and adapt the solutions that work in a particular local
situation.
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Annotanus: CtaThs nocBsiieHa 6e310MHBIM cobaKaM Kak 4acTh
FOPOJACKOM 3KOcHCcTEMBI. B Hell 1aeTcsl AeTAIbHBIN aHAJIN3 IHUPOKOTO
CIIEKTpa TOPOJCKUX TIPOOIIEM, CBI3aHHBIX C O€3JOMHBIMU YKHBOTHBIMHU.
Buumanwue obpainaetcs Ha (HaKTOPbI, BIUSIONINE HA MOMYJISIHIO
6e3moMHBIX cobak. Ha mpumepe pa3HbIX CTpaH NPUBOJATCS AaHHBIE O
pelIeHusx npoodyieM 0e310MHbBIX co0ak. JlenaroTcst BBIBOJIBI O
HEOOXOIUMOCTH UCIOJIb30BAHUS TYMAaHHBIX METOJIOB IS
PEryaupOBaHUS YHUCICHHOCTH O€3/I0MHBIX )KHUBOTHBIX.

KaroueBble cioBa: 6e3/j0MHbIe coOaka, FOpoACKas IKOCUCTEMA,
TIPHUFOT JUTSI dKUBOTHBIX, IPUIOTHI HEOTPAHUYESHHOTO TIPHEMa, OTIIOB,
YCBITUIEHUE, 9KOJIOrMYeCKas KyJIbTypa.
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Abstract: The article is devoted to the stray dogs as a part of the urban
ecosystem. It gives a detailed analysis of wide range of urban problems
associated with stray dogs. Special attention is drawn to the factors
influencing the population of stray dogs. Data from different countries
on solutions of stray dogs’ problems are given. Conclusions about the
necessity to use humane methods for controlling the number of stray
animals are provided.

Key words: stray dogs, urban ecosystem, animal shelter, open-
admission shelters, catching, euthanasia, ecological culture.

B roponax >kuBeT ceiluac He MEHEE TPETU BCETO YEIOBEUECTBA.
I'opox ecTe MOMUIMHHAS YKOCHCTEMA HE TOJIBKO CO CBOEH «KaMEHHON»
JUTOTEHHOM OCHOBOH W crenuduIeckoil pacTUTENbHOCTBIO, HO |
0COOBIM )KMBOTHBIM MHUPOM.

be3nomubie Opomsunie coOaky MMEIOT OMpeeiIeHHOE 3HaUYeHUE
Uil Toponckux 3kocucteM [1]. Besmomuas cobaka — 310 cobaka,
KOTOpasi B JAHHBIA MOMEHT HE HAXOIWTCS MOJ| KOHTPOJEM WU e
NepeMelieHne HUYeM HE OrPaHMYeHO. bBONBIIMHCTBO 300JI0TOB,
YIIOMHHAs 0 O€310MHBIX co0aKax, OTMEYAIOT UX POJIb B OCHOBHOM Kak
pETYISTOPOB  YHCIEHHOCTH  CHHAHTPONHBIX  TPBI3YHOB  W/WMJIH
YKa3bpIBalOT HA HUX B KAuecTBE NMIIEBBIX KOHKYPEHTOB OpOIsYUM
KOILIKaM, KpbICaM U CepbIM BOpOHaM. B nefcTBUTENBHOCTH HpOOIeMBbI
0e3I0MHBIX CO0aK B TOpOJe HAMHOTO IMpe W MacmTabHee. Bo-
MEPBBIX, Opojsiuasi cobaka 3a4acTyr0 PacCMaTPUBAETCs KaK ONMAaCHBIN
NepeAaTYrK SMUIEMHUOIOTMYECKHX, SITM300TOIOTMUECKUX 1 300HO3HBIX
3a0osneBaHuil. Bo-BTOPBIX, 00pallaloT BHUMaHHE Ha arpeccuro cobak
MO0 OTHOIIEHHIO K JIIOJAM U JIOMAallHUM >KHBOTHHIM. [lpmumHOM
HalaJeHus MOXeET CTaTh TeppUTOpUAITIbHAS, nUILeBasi,
00OpOHUTENbHAS, MEXBUAOBas (HapUMep, 3alluTa IIEHKOB) H
OXOTHHYBSl arpeccus. B-TpeTbHX, BO3ZHUKAIOT ICHUXOJOTHYECKHE
poOIieMbl (IUCKOMGOPT OT MPUCYTCTBUS OE3JOMHBIX COOaK, KaIOCTh
WIN ECTOKOCTb, INMPOSBIsAEMasl JIIOJbMH B OTHOLICHHUH O€3JOMHBIX
KUBOTHBIX M €€ TIIOCJIeACTBHsI). B-deTBepThiX, O€3MO0MHBIE COOAKH
YacTo CITY’KaT HCTOYHUKOM JIOPOKHO-TPAHCIIOPTHBIX TIPOHUCIIECTBHA.

KomnyectBo Ge3nomubIX cobak oueHuBaercst B 500 MIIIMOHOB
ocobeit. UToObI momynsuus CTa0MIbHO CYIIECTBOBajia, HEOOXOAMMBI
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ompeJieieHHbIe  (aKTOpbl, CIOCOOCTBYIOIIME STOMY: reorpadus,
KJIMMAT, TOCTYITHOCTh MHIIH U YKpbITHSA [2, C. 3].

K nonoxurensHbIM (pakTOpaM OTHOCSITCSA OOHUIBHOE KOJUYECTBO
KOPMOBBIX PECypCOB, a TaKKe Haluuue yKpbITuid. Henpennamepennoe
BIIMSHUE YeJIOBEKa IO YBEJIMUYCHHIO NOMYJSIIUK Oe3TOMHBIX cobak
3aKJIF0YAETCSl B TOMOJIHEHUM IOMYJALMH 33 CYET BBIOPOIICHHBIX Ha
YIUILY BIAAENbYECKUX COOaK WM MX HEBOCTPEOOBAHHOTO MOTOMCTBA
[3, c.9]. BeiOpolieHHbIE ¥ TOTEPSBIIUECS >KUBOTHBIE C TPYIOM
nprkuBatoTcs Ha ynunax. Cobaka MOXKET OKazaTbhCs Ha YJIHIE HM3-3a
CMEpPTH XO35iMHA, NABJICHHUsS COCEAEH, JMIICHUS >XWwinma u T.0. B
MOCNEAHNE TOJBl O3TOT TMPOLECC CTAHOBUTCS MAacCOBBIM H3-3a
YIUIOTHUTEIBHOM 3aCTPOMKH, BBICEIICHUM WM JIMKBUJALHUH «4aCTHOTO
CEKTOpa». OTH K€ SBJICHUS NPOUCXOIAT BO MHOTHX TOpojax H3-3a
CTPOUTENHHOTO OyMa.

Hapsiny ¢ monoxuTtenbHbIMH —(DakTOpamu, CYIIECTBYIOT H
oTpHUIaTeNbHbIe (DAaKTOPHI, MPEMATCTBYIONME OOWUTAHHUIO OE3TOMHBIX
cobaKk, a TakKe IIOBBIIIEHUIO HX YHMCIECHHOCTH: OOJEe3HHM COO0aK,
HaIaJeHUe XUIIHUKOB, OTJIOB Pa3IMYHBIMHU CITy>KOaMH, a TaK)Ke CMEPTh
HN3-32 aKTUBHOM XO3SHCTBEHHOW WJIM MHOM JEeATEIBHOCTH 4YeJIOBEKa B
ropoze, MOA KOJIecaMH aBTOTPAHCIOPTa, JHOO MNpPEeAHAMEPEHHO OT
STOBUTHIX TPUMAHOK..

Cobaku, Kak W ApYyrve >KUBOTHBIE, MPHUBEPKEHBI K OOIBIIOMY
YHCIy pa3InyHbIX uWHGEeKuuid u  OoNe3Hei, KOTOpble MOrYT
Hiepe1aBaThCs IPYTUM JKHBOTHBIM, @ HEKOTOpBIE U YeloBeKy [2, C. 14].
st 6e310OMHBIX dKUBOTHBIX IOCTOSIHHO CYIIIECTBYET YIpo3a 3apakeHus
OCIIeHCTBOM, KOTOpPOE MPAaKTHYECKH Beeraa (aTajabHO Ul )KUBOTHOTO
[2, c. 16]. B benapycu B 2013 1 2014 . 0110 3aperHCTPHUPOBAHO 8 U 6
ciydaeB OCIIEHCTBA COOTBETCTBEHHO cpeli Oe370MHBIX COOaK.

Hayuynsle faHHBIE TIOKa3bIBAIOT, UYTO  «COOAKU — MO2ym
nepedasams yenoseky okono 45 bonesueu. Kpome moeo, noscemecmuo
6 20p00ax ommeuaemcs 3HA4UMeNbHAs 3aPANCEHHOCIb COOAK U KOULEK
Kkposococywumu napasumamu (0o 60—70 %), komopwie maxoice mo2ym
ObIMb HOCUMenAMU ONACcHbIX uHpexyut» [4, . 136].

OcHoBHOU QopMoii pabOTHl ¢ OE3HAI30PHBIMU BIIAACITLYCCKIMHU
u O0e3TOMHBIMH JKMBOTHBIMH B 3alaJIHBIX CTpaHax SABISETCS
«6e36036pamublll  OMA0E U HOMEWEHUE JICUGOMHBIX 6 NPUIOMDL.
Hpuiomsr  maxoice  Oelicmgyiom Kaxk YeHmpuvl cOoOpa  «IUUHUXY
HCUBOMHBIX Y 671A0ENbYEB, U KAK YEHMPbl NEPeoayu JHCUGOMHBIX HOGbIM
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enadeavyam. Ilocne oba3amenvHo20 cpoxa nepeoepicKu, 6 meueHue
KOMOPO20 cobaKu U KOWKU 6036PAUWATOMCSL 61A0ETbYAM, HCUBOMHBLE
mocym Obimb nepedaHsbl HOBbIM 81a0enbyam Uil 00ujecmeeHHbiM
npuiomam 015 OalbHeliuezo cooepicanusy [5, €. 13].

OT1noB 0ecXO3HBIX JKMBOTHBIX B TOpOJE C MOCIEIYIOUIEH HX
JTUKBUJAIMIEH TIO3BOJSIET TIpepBaTh Ha OINPENCICHHOM YpPOBHE
nepesavdy 3apa3Horo Hayala W3 MPUPOJHOTO odara WHOEKIHHA WITN
WHBa3UM K JIOMAIlHUM JKMBOTHBIM M 4YCJIOBEKY, TapaHTUPYET
0e30MacHOCTh JII0/IeH OT HaNaJeHUs! arpecCUBHBIX OposiuuXx cobak [4,
c. 136].

B 2012 romy paOOTHHKH O€IOPYCCKOTO TOCYIapCTBEHHOIO
npeanpusitust (I'Tl) «Payna roponay» ornosunu 1663 cobaku. B 2014
roxy Opuranmel mo otioBy noctaBwim B Il «®ayna ropoma» 2005
cobak. Eme 594 cobak mpuBe3nmu ropoxkane [6]. bomee 11 ThIcsd
0e3HaI30PHBIX KUBOTHBIX OTJIOBJIICHO B Morwmiese [7]. Ilo mpaBuiiam,
JKUBOTHBIE COJIEpKaTcs B IMMyHKTE MpueMa 5 CyTOK 0e3 mpaBa mepemaadu
HOBBIM XO35i€BaM, YTOOBI y TPEXHHUX BIAJAETBICB OBUIO BpeMS WX
3abpathk [8]. B I'TI «®ayna ropona» 3a 9 mecsien 2014 rona npexHue
xo3sieBa 3a0payu 71 cobaky.

Bo MHOTHUX 3apyOeKHBIX CTpaHax (ABctpanus,
BenukoOpuranus, ['epmanus) cTporue mpaBwiia COACpKaHHUS COOak,
MO3BOJIAIONINE MECTHBIM oOpraHaMm, QepMepaM WIM OXOTHHKAaM
MOMeIaTh B NPUIOTH JIMOO yOWBaTh cO0AK, KOTOpBIE HAXOAATCS B
HEeHa/IJIeXKaIeM MecTe Wiu 0e3 KOHTpoJst 4eioBeka [2, C. 4]. Tak, B
nepuon mexay 1 ampens 2014 u 31 mapra 2015 r. B BenukoOpuranuu
50 % 6e3m0MHBIX cobak (00Iee KOJIUIeCTBO O€3TOMHBIX COOaK — CTO
JIBE THICSYM) OBUTM BO3BpallleHl CBOWM BIlaaenbiiaMm, 22 % Obumn
nepefansl B OJaroTBOPHUTENLHBIE OPTaHU3allMM WA MUTOMHHKH JUIS
MoKMCKa HOBOrO Xo3suHAa. B nanpHeiiniem 9 % ObUIM TPUCTPOCHBI C
MIOMOIIIBI0 MECTHBIX OpraHoB [9].

HeBocTpeOoBaHHbIE  KHBOTHBIE  YCBIIUIAIOTCS. Y CHIIJICHUE
(PBTaHA3MA) paccMaTpUBACTCS KaK HEM30EKHAS Mepa, TaK KaK TIPHIOTHI,
BBITIOHSIOIIAE MYHUIIUNAIBHBIE MPOrpaMMbl — TaK Ha3bIBaeMbIE
«IpUIOTBI HEOTpaHHYEeHHOro mpuema» (open-admission shelters) —
JIOJDKHBL  00ecrieunBaTh JOCTATOYHYIO TPOIYCKHYIO CIHOCOOHOCTh U
OBITH BCETIa TOTOBBIMHU K TIOCTYIIEHHUIO HOBBIX JKUBOTHEIX [5, C. 13].

B Hramuu yOuiicTBO 0€3MOMHBIX COOAaK HE Pa3pelieHO W OHH
JIOJDKHBI OBITH OTJIOBJICHBI M TOMEIICHBI B OOIIECTBEHHBIE TUTOMHHKH.

415

415



B T'onkonre B cpegHeM ABaauaTh THICSY COOAK M3BIMAIOTCS U
YHUYTOXKAIOTCS KaXKIbI ToA. UMCIEHHOCTh YHUYTOXKEHHBIX COOaK
JHMIIb KOMIIEHCHUPYET CMEPTHOCTb, KOTOpash MOXET HACTYIUTh H3-3a
Ooye3Hel, Tonona U CMEPTH B pe3yjbTaTe HECUACTHOTO Cciiydas. JTo
TOBOPUT O TOM, 4YTO B [ OHKOHre O4YeHb OOJbIIAs YHUCICHHOCTD
0e37OMHBIX CO0AaK W MPOUCXOAWT OYEHb OBICTPOE BO3POXKICHHUE
nonyssiuu [2, ¢. 4].

Poccust mpuHsina oOmge  MmoJIokeHUs — accoranuud  An
international coalition to regulate the number of animals — human
companions [10], Gmaromapss Yemy pa3paboTaH MPOTOKOJ Mep II0
nepeaaye )KUBOTHBIX HOBBIM X03s51€BaM M3 TIPUIOTOB U LIEHTPOB. Taxxke
OPUHATHL  TOJIOKEHHS TI0 TPOBEACHUIO O3BTAaHA3MHM HEHM3JICUUMO
OONBHBIX J>KUBOTHBIX, & TAK)KE CMEPTEIbHO PAHEHHBIX M HMEIOLIUX
MOBEZCHYECKHE TPOOIIEMBI.

[MporpaMmMa perynupoBaHUs MOMYyJSIUHM IO TpaBHIaM 3TOH
KOQJUIMK NOJDKHA CIEIUTh 33 TE€M, YTOObI NPUMEHEHHE SBTaHA3UU
OBUIO MCKIIIOUMTENBHBIM, @ BCEM 3I0POBBIM KMBOTHBIM ObLI HalIeH
HOBBIH JIOM.

YucineHHOCTh 0e30MHBIX CO0aK B TOPOJICKUX YCIOBHSAX 3aBUCHUT
OT MHOTHX (pakTOpoB, HO Takue (aKTOPbI, KAK KOpMOBasi 6a3a, BIUSHHUE
XUITHAKOB ¥ KOHKYPEHIHsI C JPYTUMH BHIaMHU HE CTOAT B OTOM PSILLy:
0e310MHBIE CO0AaK HAXOISAT KOPMOBBIE PECYPCHI, M OHH PacIpeieeHb
B rOpPOZIE OTHOCHUTEJILHO PaBHOMEPHO, IOPOH B M30bITKE. B ropone Her
u 0ojiee CHIbHBIX XMITHUKOB. KpbICHI U 0€310MHbIe KOIIKH, BPAaHOBbIE
Y Yaiiku 0€30MHBIMH CO0aKaMU HE KOHKYPEHTHI.

PeanbHpiMu  (hakTOpamMu, OrpaHUYMBAIOIIMMH  KOJHYECTBO
SIUHUIl TOMYJSIIUM OE3I0MHBIX CO0aK SIBISIOTCS cheayromme: 1)
Tororpadusi  ropoja:  OCOOCHHOCTH  TOPOJCKOW  3acTpPOHKH,
HEJIOCTATOYHOE U HepalMoHalbHOe (YHKIIMOHHPOBAHHE TOPOJICKUX
ciy0 (pe3ynbTaT 4yero, IMOMOMKM M CBAJKH JOCTYIHBI O€310MHBIM
cobakam), TMOTEHIUANIbHBIE yOeXHIna; 2) KIUMaT; 3) UYelIOBEUECKHM
daxrop.

BnusiHue yenoBeka moapasiessieTcsi Ha NMPsIMOE M KOCBEHHOE.
[IpsiMoe BIHsSIHUE 3aKIIOYAETCS B PETYISAPHOM TOTAIBHOM OTJIOBE BCEX
0e3noMHBIX cobak. KocBeHHOe BIMSHHE YEIIOBEKa TPOSBISIETCS B
rubenu 0e3TOMHBIX COOaK.

«Hu3kuii ypoBeHb 3KOIOTHYECKON KyIbTYphl HACEICHHUS B YaCTH
oOpamieHusi € OTXOJaMH, KOTOpbIE SBJISIOTCS TIEPBBIM 3BEHOM
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KOPOTKHX Tpoduueckux uemneit» [11, . 10]. B pe3ynabraTe B ropo/cKoit
9KOCHCTEME TIOTHOCTh OOMTAaHUS W YUCIEHHOCTH OE3JOMHBIX COOaK,
TJIaBHBIM 00pa3oM, OMpPENENIIOTCS OTHOIIEHHEM MECTHBIX OpIaHOB
BJIACTH, pabOTOW CiIyx O OTIOBa, a TakKe OTHOLICHWEM HACENICHHS K
0o0OUWTAIONIMM Ha YJIHIax cooakam [3].

B 3akmroueHre MOXKHO OTMETHTh, 4YTO JII000Oe Oe3moMHOE
JKUBOTHOE — 3TO YaCTh 3KOCHUCTEMBI, B KOTOPOU JOIHKEH COOIIOATHCS
Oasanc. B  nMBMIM30BaHHOM  MpaBOBOM  oOIlIecTBe  Jiro0oe
BMEIIATENILCTBO B OTOT TPOLECC JODKHO OBITh MPOAWKTOBAHO
[eJIeCO00Pa3HOCThI0 U TYMaHHOCTBIO METO/OB M MPHHUMAEMBIX MeEp,
OTIpeJIeNIIEMbIX YPOBHEM 9JKOJIOTMYECKOW KYJIBTyphl Hapojaa IpH
Pa3BUTOM IIPABOBOM KOHTPOJIE CO CTOPOHBI TOCYAapCTBA.
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Abstract: The project of ecological path could affect the nature and
control the amount of tourists of the national reserve. That is why it is
very important nowadays.
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The purpose of the work was the project of an ecological path in
the Katunsky reserve, which is located in the Altai Republic. The main
objectives set in the work (design of a track) are the equipment, its
mapping, edition of the booklet and description of excursion.

The extention of the ecological path is 20 km. It connects one of
the most beautiful places of the reserve — lake Multinskoye's Srednee,
Poperechnoe and Verchnee Multinsky lake. [1, p.29]

To make an ecological path, we should mark the track for the tourists
on route. Observation decks should be constructed to take pleasure
observing the most beautiful places. The path should be equipped with
rubbish bins, benches and information stands.

Well designed ecological track can promote:

« reduction of the tourists’ influence;

* preservation of soils and vegetation of the area;

* ecological culture of purity of the nature;

* regulation of a tourist stream [2, p.76].

During field researches it was found that the larch, the cedar, the
fir-tree can be met throughout the track of the reserve. The average
height of trees is 8-10 meters. The willow prevails in the subgrowth,
and the honeysuckle — in the underbrush. Motley grass and sedge
prevail in herbage cover.[3, p.74]

419

419


mailto:niartjom@rambler.ru

In the studied area at the beginning of the ecological path it is
supposed to make the stand at which the general information on the
ecological track will be displayed: its scheme, extent, etc.

It is very important to specify the rules of conduct on the territory
of the reserve at the beginning of the path. In the territory of the
Katunsky reserve in which the ecological track is located, the following
actions are forbidden: the actions changing the hydrological mode of
lands; prospecting works and development of minerals, violation of a
soil cover, exits of minerals, exposure of rocks; cabins of the main use,
preparation of crude turpentine, wood juice, herbs and technical raw
materials, and also other types of forest exploitation; mowing,
pasturage of cattle, placement of beehives and apiaries, collecting and
preparation of wild-growing fruits, berries, mushrooms, nuts, seeds,
flowers and other types of use of flora; construction and placement of
the industrial and agricultural enterprises and their offices, construction
of buildings, roads and overpasses, power lines and other
communications, except for reserves, necessary for ensuring activity;
trade, sports and amateur hunting, other types of use of fauna; use of
mineral fertilizers and chemical means of protection of plants; timber-
rafting; transit run of pets.

The tourists should be provided with the information about plants
species included in the Red Book of the Russian Federation. There are
17 species of the higher vascular plants, 27 bird species and 2 species
of mammals which are under protection [4, p.88]

There are dangerous species of animals on the territory the
ecological path: brown bear, snakes (medyanka, viper).

Two tourists stop zones were organized throughout the
ecological path: on the cordon with which the ecological track begins,
and also on the crossroad where one of the roads leaves to Poperechnoe
lake, and the second to Verchnee Multinsky lake. Floorings, ladders are
made in the most humidified sites of the track. However all these
mesures don't exclude further improvement of the track.

Thus, for the ecological track the following parameters will be
specified: JPS of the initial point of the track and its height; JPS of the
final coordinate point of the track and its height; track extent;
physiographic description of the track; necessary tools and technology
to design the track.
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In total it is planned to make 47 information boards, 4
observation decks in the territory of the path. Besides that, it is
recommended to improve designs of bridges, to equip the territory of
the track (to put shops, rubbish bins for garbage, etc. [5, p. 45]

References
1) AF. Mandych, T.V. Yashina Biodiversity Conservation in the
Russian Porton of the Altai-Sayan Ecoregion Under Climate Change.
Adaptation Strategy. — Krasnoyarsk, 2012. — 62 pp.
2) A.N. Kupriyanov Biological Dixersity of the Altai-Sayan Ecoregion.
— Kemerovo, 2003. — 156 pp.
3) lvanov V.A. Methodological Basis for the Classification of Central
Siberian Forests by Storm Related Fire Hazard Level. Ph.D. in
agricultural science thesis. — Krasnoyarsk, 2006. — 42pp.
4) Pyak AJ. et al. Endemic Plants of the Altai Mountain Country. —
Hampshire, UK : Wild Guides Ltd., 2008. — 368 p.
5) Ovchinnikova N.F., Ermolenko P.M. Long-term forest vegetation
inventories in the West Sayan Mountains. World Resourse Review.
2004

421

421



Parsunkov D.A.
EXPERIENCE IN COMBATING DESERTIFICATION OF ARID
TERRITORIES
Russia
Bachelor’s student of the Ecological Faculty
Peoples’ Friendship University of Russia, Moscow
parsunkov@gmail.com

Abstract: To survive in hard arid conditions under a pressure of
different social-economics issues, human learned how to make an
analysis of periodical crisis and catastrophic situations and make
adequate protective measures, studying their own mistakes and
improving the land management.
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The danger of wiping down of the productive agro-cultures
territories has caused an emergence of many administrative and
executive orders of the government. The aim is to find reasons and
develop measures for future generations to protect them from the
negative effects of droughts. The range of the offered measures has
included the development of the conforming classification of the land
management (adduction of agriculture and cattle breeding practices in
the conforming with prevailed soil and climatic conditions), the
improvement of the soil processing, the creation of the windproof forest
belts and the usage of the alley cropping method to deal with the soil
erosion and the soil drying, caused by hot dry winds [1]. The situation
has been normalized.

In fact, actions connected with the cultivation foodstuffs cultures
in plowed virgin and fallow lands of West Siberia and Kazakhstan were
analyzed. The agriculture systems of soil protection were developed by
the scientists, who applied the agro-techniques from North America [2].
The main peculiarities of this system are moldboardless lane processing
of soil (lanes are put perpendicular to the dominated winds), the
mulching steppe (conservation stubble and straw on the surface of soil),
crop rotations, including soil-conservation with striped planting of
perennial grasses, interlaced by annuals cultures. The implementation
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of this technology on the area of more than 20 million ha proved its
efficiency, allowed to normalize ecological situation in the region and
to recommend its using in arid districts of the former USSR.

It was written in the proceedings of the Conference of the United
Nations Organization that a vast experience of combating with the
desertification in arid regions in different countries was obtained in
Nairobi [3]. The attention was drawn to those failures in the system of
livelihood maintenance on the arid lands of last years that had happened
because of the impossibility to use gained knowledge practically, but
not due to the misunderstanding of these processes. The special
attention was paid to the development of national and transnational
projects of the combating with the desertification. Also it was stressed,
that actions of the combating might give a result only if a government
would look at it as a compound of developed plans in social-economic
fields and also as a part of collective efforts on accomplishing demands
of new international economic order.

The plan of actions was accepted by General Assemble of the
UN, which put its implementation in the program of environmental
protection. In 1984 the first evaluation of the plan of actions was taken
into practice. The effort to estimate the success that had been reached in
a decade was made in 1987 [4]. This evaluation confirmed that
desertification processes had been taking place in all continents, and as
it was mentioned before, the most suffering countries were those, which
were situated in arid, sub-arid, drying sub-humid zones in Asia and
Africa.

Unfortunately, it is stated now that the world’s society is not
ready yet for accepting these conceptions, but those discussions in the
UN are going on.

Considering that arid territories are mostly used as pastures,
supplying forage for livestock, it is advisable to revise the main actions
in the field of management optimization. The schemes of pasture
rotations are different, because there are various conditions of pastures:
rank of degradation, range of growing plants and its consuming.

In 80-90" some pasture rotations’ models were used in the
Middle Asia and Kazakhstan. A lot of money was spent. The slow
recoupment of these resources is a powerful breakthrough. In the
Republic of Kalmykiya several schemes of implementation were
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offered. Ecological and economical benefit of this appliance was
cogently shown in different articles and recommendations [5].

The tendency of the beginning of the decade dedicated to the
deserts and to the combating with desertification was announced by the
UN in Brazil on the 16" of August in 2010. The measures of providing
the society with the information about the necessity to protect the lands
from degradation and to improve the quality of arid territories, where a
third part of worlds’ population lives, were supposed to be taken into
action in the period from 2010 to 2020. However, an amount of lands
suitable for agriculture still continue decreasing. This situation can
cause danger to foodstuff safety and provoke economic crises.
“Continuation of degradation — whether it is because of climate change,
inappropriate agriculture management or bad management of water
resources — is still harmful for foodstuff safety. It leads to starvation
and loss of the fertile lands”, - said Ban Ki-moon, the Secretary-
General of the United Nations Organization [6]. Nowadays about 2,1
billion people or approximately 40 % of world population are living in
arid regions, 110 countries are being affected by desertification. Every
year we lose 12 million ha of land, it is a territory that is equal to
Bulgaria in size. The 17" of June was declared to be The World Day to
Combat with Desertification and Droughts.

Land degradation as a result of the expansion of agriculture and
livestock occurred throughout the history of mankind. According to the
scientists, as a result of unsustainable use of land during the Neolithic
revolution humanity has already lost 2 billion hectares of productive
land, which is significantly more than all modern arable land.
Nowadays the issue of desertification is still extremely very important.
But this problem can be tackled only with combination of economic
efforts and intergovernmental interaction, considering the current
political and economic situations.
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impact of urbanization on the amount of waste produced, waste
recycling are considered in the article.
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The speed of urbanization that is observed in the world indicates
not only an increase in population, number and size of cities, it is also a
process of creating a special environment — territorial units called urban
agglomerations. Urban agglomerations are the main places of using and
transforming natural resources. Material flow is a physical base of
economy without which there cannot be any production [1]. It turns out
that the cities produce waste and product flows (which, in fact are left-
off wastes) continuously in different phase states, as a result, a special
geochemical background arises and pollution of the environment takes
place. It is important to distinguish biodegradable and non-
biodegradable substances most of which being super toxicants moving
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through the food chains, accumulating in human body, and globally, in
biota. The main problem is that the removal of such substances is very
expensive, whereas the prohibition of their discharge is impossible.

The biodegradable substances recycling main aim is that the
speed of appearance of such pollutants must not exceed the speed of
their decomposition. As a result, we can say that the urban environment
is special and different from natural ecosystems [2]. The urban
environment as man-made technological systems includes parts of
natural ecosystems being under powerful pressure of the man-caused
environment. This problem has to be solved at all levels, regional and
national. In turn, control solutions which can provide economic and
social development and a favorable environment for life, have to be
made at the level of urban agglomerations. Ultimately, the ideal
solution to the problem of solid municipal waste for a large
agglomeration would simultaneously and continuously solve ecological
(neutralizing the wastes) and economic (using products of recycling)
problems. In addition, it is necessary to apply the principle of
separation of waste hazard classes. Such approach would reduce the
waste flows to the filled landfills and expenditures connected with it as
well as reduce the need for thermal equipment for waste incineration.

The successful solution of the problem will help to create a
market of waste, a secondary raw materials market and new products
from waste. This requires the support of urban systems: industrial,
construction, social and administrative ones.
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the production of these substances. In the article there is the analysis of
modern Russian and international documents.
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Ozone depleting substances (ODSs) are all substances that
deplete the ozone layer. These chemical compounds consist of
chlorinated, brominated or fluorinated hydrocarbons, capable of
reacting with the ozone molecules in the stratosphere. The ability of
agents to destroy the ozone layer is called the ozone-depleting potential
(ODP). [1, p. 6]

Chlorofluorocarbons (CFCs), carbon tetrachloride,
hydrochlorofluorocarbons (HCFCs) and methyl chloroform are the
main human-produced ODSs which are used in refrigerators and air
conditioners (CFCs and HCFCs are used as refrigerants in cooling
systems). [2] Also ODSs can be used as blowing agents in the
production of foams, as cleaning solvents in the electronics industry
and in chemical cleaning, as sprays in aerosol and medical dispensing
aerosol inhalers (MDI) employed to treat pulmonary diseases, as a
sterilant in hospitals, as a means of fire extinguishing, as fumigants for
the control of pests, and as a feedstock in the chemical industry.
Furthermore, ODSs can be used as laboratory or analytical reagents.
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There is a global consensus that the chlorine in artificial substances,
including CFCs and HCFCs refrigerants released into the atmosphere,
are the main cause of ozone depletion. Ozone depletion is associated
with an increase in the ultraviolet (UV) radiation at the ground surface.
UV radiation causes skin cancer, damages plant and aquatic life. The
stable structure of these chemicals contributes to the destruction of the
ozone layer. Substances rise into the stratosphere intact. There they
break down under the influence of intense ultraviolet radiation (UV),
releasing chlorine, which selects an atom of the ozone molecule
transforming it into ordinary oxygen. Chlorine acts as a catalyst,
contributing to the destructionof the ozon layer. And there is no
sustainable change in chlorine molecules, which allows them to repeat
this process again and again. [2]. The most dangerous are long-lasting
chemicals. On average the term of CFC-11 existence in the atmosphere
is 50 years, CFC-12 - 102 years, and CFC-113 - 85 years. Therefore,
even after the consumption of these chemicals, the depletion of the
ozone layer will continue for a long time. The most important
international document that includes the list of numerous ODSs is the
Montreal Protocol on Substances that Deplete the Ozone Layer (a
protocol to the Vienna Convention for the Protection of the Ozone
Layer). It was signed on September 16, 1987, and entered into force on
January 1, 1989. The USSR was one of the first countries to sign this
Protocol. The Montreal Protocol requires the phase-out of CFCs by
December 31, 1995 in developed countries and provides a grace period
of 10 years for developing countries. The protocol envisages achieving
65 percent of reduction in HCFCs production by the beginning of 2004,
and completing withdrawal of these chemicals from production by
2030. The theory of global warming may affect the success of the
introduction of various alternative refrigerants or new technologies that
can replace systems using CFCs and HCFCs. [2]

Nowadays in Russia there are a number of resolutions that
regulate the problem of ODSs. And one of the latest is The Resolution
of the Government of March 24, 2014, No. 224 «On the measures of
state regulation of circulation and consumption of substances that
deplete the ozone layer». According to this document the consumption
of substances that deplete the ozone layer is determined by the
international treaties signed by the Russian Federation. They mainly
used CTC and R-22. [3]. Also, according to Paragraph 6 of this
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Resolution, all entities and individual entrepreneurs engaged in the
manufacture, use, storage, recovery, recuperation, recycling, and the
destruction of ODSs in the Russian Federation must keep records of
these ODSs. And each year they are to report to the Ministry of Natural
Recourses and Ecology of the Russian Federation about ODSs that they
use, storage and etc. [3]

As a result of the systematization of the reports on ODSs
manufacturing and other documents several conclusions have been
made:

1. It was found that the majority of entrepreneurs use
ODSs: R-22, HCFC-22, R-410A, R-12, R-404, R-134, and
HCFC-21 for domestic purposes. These ODS are mainly present
in refrigerators and air conditioners in enterprises and offices and
are used in small amounts; 2. There is no data about the recovery
of ODSs; 3. There have been no entities and individual
entrepreneurs that recycle and recuperate ODSs; 4. Some
companies have used ODSs for analytical purposes.
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Kyxoe B.B.
COBPEMEHHOE 3AKOHOJATEJIbCTBO B COEPE
OBPALIEHUSA C OTXOJAMU U OXPAHBI OKPYKAIOHIEN
CPE/JbI

IlnenapHblii JoKIaQ

Ynen Cogema npu Ilpedcedamene Cosema Dedepayuu no 6onpocam
ASPONPOMBIULEHHO20 ~ KOMNIEKCA U HPUPOOONONb308AHUS,  UJEH
Obwecmeennoco Coeema Munucmepcmea npupooHvbiX pecypcos u
axonocuu P®, unen Ilpesuouyma Sxcnepmuoeo Coeema Komumema
Cosema @edepayuu no azpapHo-npoo08OTbCMEEHHOU NOAUMUKE U
npupooononvsosanuio, 3amecmumenv Ilpeoceoamens Komumema
Topzogo-Ilpomviutnennoni Ilanamor P® no npupodononvzosanuro u
axonoeuu, Ilpedcedoamenv Komumema xoopounayuonnozo Cogema no
passumulo  ompaciu oopawjeHus ¢ OmMXo0aMu NpU NOIHOMOYHOM
npeocmasumeine Ilpezudenma no L[[@OO no cozdauuioo co8pemeHHOl
HOpMAMUGHO-npagosoll  6azvl,  unen  Oxcnepmuoco  Cogema
Dedepanvioco  azenmcmea HO  CIMPOUMETbCMEY U HCUTUWHO-
KOMMYHAILHOMY XO3AUCMEY N0 PA36UMUI0 PbIHKA U MOOepHU3AYUU
UHOICEHEPHOU  UH@PACMPYKMYPbL  0OpawjeHusi ¢ OmMX00aMUu,
ucnoanumenvuvili oupekmop HII «Hayuonanvueii [lenmp Oxonozco-
Onudemuonoeuueckoii bezonacnocmuy

Unen Cosera mnpu Ilpencenatene Cosera @Dexepanuu 10

BOITPOCAM arpoONpPOMBIIILIEHHOTO KOMILIICKCa u
IIPUPOJONOJIB30BAHNS,  MCHOJHUTENbHBIM  aupektop  HII
«HanuonanbHbIN entp DKO0JI0ro-OMUIAEMHUOIOTHUECKOH
bezomacHocTiy

AnHoTauusi: O0CcyXJar0Tcsl NPUHLMIIBI IPABOBOT'O PETYJIMPOBAHUS B
o0JacTy ynpaBieHHs 0TX0JaMH, COBPEMEHHOE TIOHNMaHNe TePMHHA
«OTXOJBD», & TaK ’K€ HICTOYHUKH U MEXaHW3MBbI (PUHAHCUPOBAHUS BCEH
cucteMbl oOpaieHus ¢ orxonamu. Ocobo paccMaTpuBaeTCsl IPUHIHIT
OTBETCTBEHHOCTH IPOU3BOAUTEIIEH U UMIIOPTEPOB TOBAPHOU
HPOIYKINH, B Pe3yJIbTaTe NOTPEOICHHS KOTOPOil 00pa3yroTcs OTXOIBI.
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KimoueBble ciioBa: MMpaBOBOC PCTYJIUPOBAHUC, OTXOJbl, MCXaHU3MbI
(bl/IHaHCI/IpOBaHI/Iﬂ " YIIPpaBJICHUA OTXOJaMU

Zhukov V.V.
CURRENT WASTE MANAGEMENT AND ENVIRONMENTAL
PROTECTION LEGISLATION AND LAWS
Russia
Member of the Board on Agriculture and Nature Management under
the Chairman of Council of Federation,
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Abstract: The principles of legal regulation of waste management,
modern understanding of the term "waste", as well as the sources and
mechanisms for financing the entire system of waste management are
represented in the article. Special attention is given to the problem of
waste generation and the responsibility of producers and importers of

products.

Keywords: legal regulation, waste, funding mechanisms, waste
management

Oxonorudeckass — 0€30MacHOCTh  TpakaaHWHa  Poccuiickoi
Oenepanii  cleyeT W3 €ro MpaB Ha OXpaHy 3lIOpOBbS W Ha
OyaronpuaTHyI0 OKpyXkaromyio cpeny (crateu 41, 42 Koncturyuuu
Poccuiickoit @enepanun) u obecrednTbh OE30MaCHOCTh JIFOCH 3TO
Ba)KHEMIIIAs Hallla 3a71a4a KOJIJIETH.

Cucrema oOpamieHuss ¢ OTXOJaMH 3aTpardBaeT BCE OTPaCiIU
SKOHOMHUKH U BCE CQepbl XKHU3HU, BEIb OTXOJbl BO3HUKAIOT KakK Ha
MPOW3BOACTBE, TaK © B TOPrOBIe, TPAHCIOPTE ©  IPH
HEIMOCPEICTBEHHOM TTOTPEOJICHUH TOBAPOB U YCIIYT.

Jlnuno IIpe3uaeHT HEOJHOKPATHO TOBOPUI O CO3JaHUU
COBPEMEHHOW CUCTEMBI YTHIIN3AIUU U IepEPa0OTKH TPOMBIIIUICHHBIX U
OBITOBBIX OTXOJIOB, OTMEYasl YTO MPHU BCEH KaXKyIIeWcs NMPO3anYHOCTH
Ta mpobiieMa WMEET OrpOMHOE HKOHOMHYECKOE U COITHAIBHOE
3HAYECHUE.
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C 2008 rona B Poccuiickoit @enepanuu uaet pedopma orpaciu
oOparieHus ¢ 0TXoaaMu, 3aanHas pemeHusasMu Coseta besonacHocT.

Ha 3acemanmu Coera be3omacHocTy 1Mo BOIIpocy oOecriedeHust
akosioruueckoi 6ezomacuoctu 30 ssHBaps 2008 roma OBLIO OMPEIEIICHO,
yro: «CrnoxuBmascs B Poccuiickoit Deneparn o0CcTaHOBKa B chepe
oOpalmeHus: ¢ 0TX0/JaMHt MPOU3BOJCTBA U MOTPEOICHUS TPEICTABIISET
MPSIMYIO YTPO3y HaIMOHATHHON 0€30MaCHOCTH CTPAHBD.

[Topyuenusimu  Ilpesupenta Poccuiickoit ®epepauuu  OT
29.03.2011r. Nellp-781, ot 10.08.2012 rtoma Ne IIp-2138, or
21.09.2012 roma Ne IIp-2516, Pemenuem 3acenanus Cosera
bezonacnoctn P®, mnocBamEéHHOMY OOECIEUeHUIO HAIMOHAIBHOM
Oc3omacHocTH B cepe  OXpaHbl  OKpYKalomied cpeabl H
npupogomnons3zoBanus ot 20.11.2013r.,

Pemwiennem  BeiezgHOoro — 3acemanumsi  Cekperaps  Cosera
oezonacoctn PO I[PO B benroponckyro obmacts ot 26.03.2013r.
OblTa TpeaycMOTpeHa HEOOXOAMMOCTh pemieHus cyObexTtamu PO
mpobiieM B cdepe oOpamieHns ¢ oTxogamMu. Hepa3BHTOCTh CHUCTEMBI
nepepadoOTKH  OTXOJ0OB JKM3HEACATENILHOCTH HA3BaHO OJHOM U3
OCHOBHBIX BHYTPEHHHX yrpo3 pa3ButTHs LleHTpanbHOTO (enepanbHOro
okpyra (m. 3 CrpaTterus COIHAIEHO-’KOHOMHUYECKOTO Pa3BUTH
Lentpansaoro ¢enepanbHoro okpyra go 2020 roma. CucreMHoi
npoOJIeMOil TPOJOKAET OCTaBATHCS OTCYTCTBHE JIOJDKHOTO ydeTa B
ctepe obpamienus ¢ orxogamu. Tak, o qaHHBEIM PocripupomHanzopa, B
Poccuiickoit @enepanuu nericteyet 1 092 monurona st 3aX0OpOHEHUS
TBO, B PocniotpeOHaazope Takux 00beKTOB yuTeHo 4 617, a opranamu
WCTIOTHUTENHFHON BiacTh cy0bekToB Poccuiickoit deneparun - 3 919.
Hannpie o exeromHom obOpazoBanuu TKO konmeOmoTcs B Jauama3oHe
30-67 wuH. ToHH. OTCYTCTBYeT JOCTOBepHasi wWHGpopMamus o
KOJINYECTBE M KJaccaX OIMACHOCTH 3aXOPOHEHHBIX OTXOJIOB, 3THUM
CO3af0TCS YCIOBUS sl (PMHAHCOBBIX 3noynoTpednenuit. [lo qaHHBIM
Pocnpupoananzopa 3a 2014 rog B LIdAO cobpano 2 mup pyoOnei oT
TUTaThl 3a pa3MelieHue , a JOJDKHBI ObUTH coOpaTh Kak MHUHMMYM 20
MUJLTHAP]IOB PYyOIIeH.

Ha reppuropunm cyObekrta Haxomsatcs 1120 oOBekToB
pasMeleHnst 0TXO/I0B, Ha y4eT PocnpupoaHaa30p cMOT TOCTaBUTh W3
HUX Bcero 360 0OBEKTOB, OCTANBHBIE HE MOTYT BECTU XO3SHCTBEHHYIO
JESITeIbHOCTh M CTAaHYT COOCTBEHHOCTHIO CYOBEKTOB. MHOTHE M3 3THX
CBAJIOK W XPaHWIUII MOXHO M3-32 COOPaHHBIX TaM OTXOJIOB Ha3BaTh C
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TEXHUYECKOW TOUKU 3PEHHS «PEaKTOPHBIMH» H SIBISIOLIMMUCS TaKUM
00pa3oM CKpBITBIM OpeMeHeM Mpouwioro i OynylmuX MOKOJCHUH,
TaK KaK TeJO CBAaJKU WIM XPAHWIMIIA COXPAaHSET CBOM PEAKTHUBHBIC
CHOCOOHOCTH Ha MPOTSDKEHUHU CTOJIETHH.

[To skcnepTHBIM NaHHBIM, B Poccuu Ha cBajKH BHIOpachIBacTCS
0K0JIO 9 MJH. TOHH MakyjnaTypel. [lo r.MockBe morepu BTOPUYHOIO
CBIPBSl OIIEHWBAIOTCA B 5,9 mupa. pyOnel, B TO BpeMs Kak cymMma
cyOcuaumii Topozckoro OromkeTa Ha yrwimsanuto TKO cocrarnser 3,4
MIIpA. pyOJeit B TOJ, U3 KOTOPBIX 2,3 MIIpA. pyOJieli - Ha TEPMHUECKYIO
yrunuzanuio. [Ipy 5TOM OTXOABI CKUTAIOTCSI HECOPTUPOBAHHBIMU. A
MOCTPOCHHBIE ~ MOIIHOCTH MO mepepaboTKe BTOPCHIPbS  CTOST
HEI03arpy>KeHHBIMH.

WmxenepHast mHppacTpykTypa, obecreunBaromas Oe30macHyro
nepepaboTKy M 3aXOpPOHEHHE OTXOIOB, HCHYEpIala IPOEKTHHIE
MOILIHOCTH W HE CHpaBIseTCS C BO3POCIIUM OOBEMOM OTXOJOB.
WNupycTpuanpHO# mepepadoTK Mycopa TIOYTH HET.

PerHOK BTOpHYHOTO CBIpES cnabo paszsur. C 2016 rtoma
CTPYKTypa TIOJIHOMOYMH B 0OOJIacTH OOpaleHusi ¢ OTXoJamHu Oyner
n3MeHeHa. OCHOBHBIE TIOJTHOMOYMS 3aKpEIJISIOTCS 32 PETHOHOM.
BBoauTCsT HMHCTHTYT pETHOHAJIBHBIX ONEPaTopoB. PernonanbHas
MIOJIUTHKA CTPOUTCS HA JABYX JIOKYMEHTaX - PETMOHANBHOW Mporpamme
W TeppUTOpHAIBHOW cxeme oOpamieHuss ¢ orxonamu. Haszpena
HEOOXOIUMOCTh CO3aBaTh OTpacib B COOTBETCTBHUHM C HPUHITHIM
®DenepanbHeiM 3ak0oHOM 0T 31.12.2014 N 488-03 "O npombIIeHHOM
nonutHke B Poccuiickoit @enepanmny. 1 ssHBapsa 2015 roga BeTynui B
cuty @enepanbHblii 3ak0H Ne 458-D3 «O BHeceHUM H3MEHEHHH B
dbenepanbublii 3akoH «OO0 OTXOAaX MPOM3BOACTBA M IMOTPEOICHUSN,
OTJEJIbHbIE 3aKOHOJATeNIbHble akThl Poccuiickoit ®exepanuun u
NPU3HAHWK YTPATUBIIUME CHIY OTAEIBHBIX 3aKOHONATENHHBIX aKTOB
(TonoxeHwii 3aKOHOIaTeNBHBIX akToB) Poccuiickoit deneparum.

3akoH BHec MHorouucieHHele uaMeHeHuss B ®3 Ne 89 «O06
OTXOJ[aX TIPOM3BOJICTBA W TMOTPeOJCHUS», a TaK K€ B PsJl WHBIX
3aKOHOJATENbHBIX aKTOB, B TOM 4HCJE, K OTXOAaM OTHOILIECHHS He
MUMEIOILUM.

B oTHomeHWHM OTXOIOB HW3MEHEHO Kak CaMO OIpeielieHHe
OTXOZla, TaK M NPUHIMIIBI TPABOBOTO PETYJIHMPOBAHHS, a TaK Ke
MCTOYHUKHU M MEXaHU3MBI (PHAHCHPOBAHMS BCEH CHCTEMbI OOpalleHHs
¢ orxogamu. OCHOBOITOJIATAIOIINM HPUHITUIIOM 3aKOHA CTaJI0 BBEIEHUE
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OTBETCTBEHHOCTH  MPOM3BOAMTENCH H  HMIIOPTEPOB  TOBAPHOM
NPOAYKIMKA B pe3yibTaTe NOTpeOSieHHs (MCIOJIb30BaHUS) KOTOPOU
00pa3yroTCs OTXOIBL.

Hannpiii mpuHOMn OyJgeT peann3oBaH MyTeM MOJY4eHUs
9KOJIOTHYECKOTO cOOpa C MpPOHM3BOAMTENCH UM HMMIIOPTEPOB TOBApPOB
notpebneHus B (enepanpHbiii Oromker PD. 3akoH mpemycmaTrpuBaeT
BO3MOKHOCTD CO3/1aHus MIPOU3BOIUTEISIMHU (mmropTepamm)
WHJMBHUIyaJIbHOW CHUCTEMBI 10 OOpalICHHIO C COOCTBEHHBIMH
OTXOZaMH, B 3TOM cllydae O3KOJOTHYECKHWH cOOp TrocynapcTBOM HE
B3WMaeTcs. B 3akoHE HaHO HOBOE OMpeEeNieHHe OTXO0Ha: «OTXOIBI
NPOM3BOACTBA W TOTpeONieHHs (Aajnee — OTXOABI) — BEIIECTBA HIIH
NpeaMEeThl, KOTOpble 0Opa3oBaHHBI B Ipolecce IPOU3BOCTBA,
BEITIONTHEHUsI paboT, OKa3aHWA YCIyT WIW B TIpoIecce MOTpeOIeHUs,
KOTOpBIE YIAIAIOTCS, TpEAHA3HAYeHBl IS YAAJCHUs] WM TMOIJIeKaT
yIAICHUIO B COOTBETCTBHH C HACTOSIINM DeiepaabHBIM 3aKOHOM.

Teneppr BMECTO TEpPMHHA «HCIIOJNB30BaHUS» B COOTBETCTBUHU C
3aKOHOM OYIeT WCIONb30BaThCS JBAa TEPMHUHA «0OpaboTKa» U
«yumm3anus».  Korma  oTxom  WMcmonb3yeTcs, OH — CHavaia
oOpabaTeiBaercs, moroM ytunusupyercs. Bmecto ThO Tteneps TKO
(TBepabple KOMMYHaNbHBIE OTXO0.bI). CpOK HAKOIUIEHUS OTXOAOB (HE
TpeOYIOHIA JONOTHUTENBHBIX Pa3pelIeH) YBEIHYEH ¢ 6-TH MeCsIeB
no 11. 3akoH HampaBlIeH HA CTUMYJIHUPOBAHUE COKPAIICHHUS TIIOMIAACH,
3aHATHIX TOJNIMTOHAMH. YCTAHOBJIEHBI B TIOPSJAKE MPHOPUTETHOCTH
HaTpaBIIEHUs TOCYIapPCTBEHHON MTOJIMTUKU B O0JIACTH C OTXOJIAMU:

1. MakcumanbHOE HCIOIb30BaHHE UCXOTHBIX CHIPbS U MAaTEPHAJIOB;

2. [IpenoTBparienne 0Opa3oBaHUS OTXOOB;

3. Cokpamienre 00pa30BaHUsI OTXO/OB M CHIDKEHHE KIIacca OMACHOCTH
OTXOJIOB B HCTOYHHKAX WX 00Pa30BaHMUS;

4. O6paboTKa OTXO/IOB;

5. YTuan3amnus oTX0/I0B;

6. O6e3BpeKUBaHUE OTXOOB.

3akonom Ne 458 mpemycmarpuBaeTcs KOHKPETH3aIMsl BOIMpPOCa
o0y4yeHHs1 UL, JAOMYIIEHHBIX K JESATEeIBHOCTH MO OOpalIeHUIO ¢
orxonamu -1V kiacca omacHOCTH, 4TO SIBJIIETCS aKTYaIbHBIM B CBSI3U C
OTCYTCTBHEM HA  CETONHAIIHUNA J€Hh YETKUX  TpeOOBaHMIA,
NpEbSBISIEMbIE K TIOPSIJIKY W IIEPHOJNIHOCTH O0YUCHHUSI.

C 01 wrona 2016 roma cr. 15 3akona Ne 89-®3 Oyzer
npeycMaTpuBaTh ~ HaiuuMe  NpoeCCHOHAIbHOW  TOATOTOBKH,
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MOATBEP)KICHHOW  CBUAETENLCTBAaMU  (cepTHdUKaTaMu) Yy  JIHIL
HETOCPEACTBEHHO  JOMYIICHHBIX K  JCATENbHOCTH TO  cOopy,
TPAHCTIOPTUPOBAHUIO, OOpabOTKe, YTHIM3AINH, O00e3BpPEeKUBAHUIO,
pasmenennio otxonos | - IV knaccoB omacHOCTH.

C 1 urons 2015 roa B COOTBETCTBUM C 3aKOHOM JIUIIEH3US OyACT
TpeOoBaThCsl Ha cOOp, TPAHCIIOPTUPOBaHUE, 00PAOOTKY, YTHIN3AIHIO,
00e3BpeXMBaHUe, pa3MEIIeHHe OTXOA0B 1-4 KIaccoB OMacHOCTH.
[MlpyyeM K yTWIM3AaMH OTHOCHTCS HWCIOJB30BaHHE OTXOAOB IS
MPOM3BOJCTBA TOBapOB (TPOAYKLIWH), BBHIIOJTHEHUS PabOT, OKa3zaHUA
yCIyr, BKJIOYas IIOBTOPHOE IPHUMEHEHHE OTXOJIOB MO HPSIMOMY
Ha3HAYCHHIO (PEUMKIIMHT), WX BO3BpaT B MPOHM3BOACTBEHHBIN IHKII
Mocjie COOTBETCTBYIONIEH TMOATOTOBKE (pereHupanus), a TaKxke
W3BJICYCHUE IOJIC3HBIX KOMIOHEHTOB AJISl UX MIOBTOPHOTO IPUMEHEHHUS
(pexynepanust). COOTBETCTBEHHO, BO3BpPAaT COOCTBEHHBIX OTXOIOB B
COOCTBEHHOE POU3BOJICTBO TAK XK€, MPHU JKEITaHUH MTPABONPUMEHUTETIS,
MOXeT  OBITh  OLIGHEH  Kak  JesTEIbHOCTh,  IOJUIeXalas
muuen3upoBanuto. C 1 suBaps 2017 roga 3ampeniaercst 3aXOpOHEHHUE
OTXOZIOB, B COCTaB KOTOPBIX BXOJAAT TIOJNIE3HBIE KOMITOHEHTHI,
noJyuIeKalue  yTUIM3aluu. llepeueHb OSTHX  BHJIOB  OTXOJIOB
ycraHasnuBaercs [IpaBurensctBom PO. OcHOBHBIE TIOA3aKOHHBIE AKTHI
TUTAHUPYETCs TOATOTOBUTH Yke B 2015 roxy.

CpelncTBa, MOCTYMUBIIKE B CUET YIUIATHI IKOJIOTHYECKOTO cOopa,
OyZyT pacxomoBaThCsl Yepe3 MEXaHU3M IOCYAapCTBEHHBIX IPOrpaMM B
Bune cyocumuii cyowekram Poccuiickoit ®epeparun. 3akoHOM
ompeJlieieHbl W BUJABI  [ENEBOr0  HCIONB30BaHUS  CPEJCTB
9KOJIOTHYECKOr0 cOopa — 3TO Cco(HHAHCHPOBAaHHE PETHOHAIBHBIX
nporpaMM B 00acTH OOpalleHus] ¢ OTXOJAaMH W TEPPUTOPUANIBHBIX
cXeM oOpalleHus C OTXOJaMH, Ha TIOKPBITHE pPacXoJoB Ha cOop,
TPaHCHIOPTUPOBaHHE,  O0pPabOTKY,  YTHIM3AIMI0O  OTXOAOB  OT
UCIIOJIb30BaHMs  TOBapoOB, Ha IMOKphITHE JAeduiura CpencTs,
MOCTYMAIOIINX B CYET OIJIATHI HACEJIEHHUEM YCIyTH 0 OOpalieHuio ¢
TKO, Ha BbIOJHEHHE WH)XXCHEPHBIX M3BICKAHUH, IOATOTOBKY
OPOEKTHOM  JOKYMEHTallMd  JJs ~ CTPOUTENbCTBA  OOBEKTOB,
UCIOJIB3YEeMbIX Ui 00palOTKM, YTHIM3alUWH, O0€3BpEKUBAHU
OTXOJIOB, Ha CTPOUTEIBCTBO U OCHAIIICHHUE TAKUX OOBHEKTOB.

C 2017 roma mpemycMaTpuBaeTCs HAJIOKECHHE 3alpera Ha
3aXOpPOHEHHE TIOJNIE3HBIX KOMIIOHEHTOB, KOTOPBIE MOTYT OBITbH
BOBJICUEHBI B XO35MICTBeHHBI 000poT. Kpome Toro, 3akonom Ne 458
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IPEIYCMOTPEHO co3/laHue eIMHOM roCy/1apCTBEHHOM
WHQOPMAIIMOHHONH CHCTEMBl y4YeTa OTXOJOB OT HCHOJb30BAHUS
ToBapoB. OmHAKO, B CO3AABLIMXCSI BHELIHENOIMTUYECKUX YCIOBHAX
(caHKIMM, OrpaHUYEeHUE MMIIOPTAa U KaK CIIEACTBUE CHW)KEHHUE OOIeiH
MOTHBAIlUM HMHOCTPAHHBIX WHBECTOPOB), a TAKXKE YUUTHIBAS CPOKU
OPUHATHS ~ Pa3bsSCHAIOIIMX  IOA3AKOHHBIX  aKTOB,  JIOCTMDKEHHE
WHBECTUIIMOHHON TPUBJIEKATENFHOCTH JaHHOW cepe XO3sICTBEHHOM
ACATCIIBHOCTH PCIIUTCIIBHO CTaBUTCA 110 COMHCHHE. B Ttakmx
YCIIOBUAX MPEACTABIIACTCA BO3MOKHBIM PCHIUTDH HpO6J'ICMy C ITIOMOIIIBIO
cpeacTtB (MHAHCOBOM MOANEPKKH T'OCYHAPCTBEHHBIX OOBEIMHEHUM
MOTCHIUANOB CYOBEKTOB IS CO3JIAaHHUS MEKPETHOHAJIBHBIX OOBEKTOB
oOpallieHus ¢ OTXOIaMHU.

HOmyoos C.JI. ! Komoko JLA?

HEKOTOPBIE BOITPOCHI IEPEBOJA JIECHOI'O KOJEKCA
TYPKMEHUCTAHA HA PYCCKHUM SI3BIK
Typxmenucman, Pecnybauxa benapyco
'Cmyoenm 6aranaspuama opuduueckozo paxynomema
benopycckuti cocyoapcmeennsiii ynueepcumem, Munck
2 Jloyenm ¢haxynbmema MelcOyHAPOOHbIX OMHOUEHUI
benopycckuii cocyoapcmeennsiii ynugepcumem, Murnck
Liudmila965@gmail.com

Annotanusi: Ha npumepe Jlecnoro Koaekca TypkMmeHucTana B ctaThe
aHAJIM3UPYIOTCA BOIPOCHI IIEPEBO/Ia HOPMATHUBHBIX ITPABOBBIX AKTOB
TypkMeHuCTaHa Ha pyCCKHI S3BIK. PaccMaTpuBaroTCst ciiydyan
PaCXOXKIECHUS IOHATHIH B OPUTHHAIBHOM U IIEPEBOTHOM TEKCTE.
JenaroTcst BBIBOJIBI O HEOOXOJUMOCTH €TMHOOOPa3HOTO TIOIX0/1a MPH
MOJITOTOBKE MPaBOBOM 0a3bl.

Kuarouessle cnoBa: Jlecnoit Konexe TypkmeHuncTana, KyCTapHUK,
JIEpEeBO, JIECHBIC TPABOOTHOIIICHYS, JIECOBJIAJ/ICHHE, TeHEpaIlus,
BBIpYOKa, JIECOBOCCTaHOBJICHUE, 00JIeCEeHHE.

1 2
Yumudov S.D., ~ Katsko L.A.

SOME ISSUES OF TRANSLATING THE FOREST CODE OF
TURKMENISTAN INTO RUSSIAN
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Abstract: Using the Forest Code of Turkmenistan the article gives the
analysis of the issues of translation of regulatory legal acts of
Turkmenistan into the Russian language. Cases with difference of
definitions of original and translated texts are considered. Conclusions
about the need for a unified approach to the preparation of the legal
base are provided.

Key words: Forest Code of Turkmenistan, shrub, tree, forest
relationship, forest tenure, generation, deforestation, reforestation,
afforestation.

B cootBerctBuu co crareeit 14 Koncrurynuun TypkmeHncTaHa
rOCYyJapCTBEHHBIM SI3BIKOM TYpPKMEHHCTaHA SBIISICTCA TYPKMEHCKUI
s3bIK [1]. Ha 3TOM sI3pIKE MPUHUMAIOTCA U MyOIHUKYIOTCS HOPMATHBHbBIE
MIPaBOBbIE AKTHI, KOTOPbIE B IMOCIEAYIONIEM IOJIBEPraloTCsl MEepeBOLY
Ha PYCCKHH $3bIK, IOCKOJIBKY IIOMHMO TYPKMEHCKOTO S3bIKa B
TypKMEHUCTaHE MIMPOKO HCIIONb3YETCSl PYCCKHH SI3BIK — BEJHKas
LIEHHOCTh, Tepeulennas OT COBETCKOr0 NepHuoja TYPKMEHCKOMY
Hapony. IIpu mepeBose HOpMaTHUBHBIE HMPABOBBIE AKTHI MOABEPraroTCs
CYLIECTBEHHOM mepepadoTKe, UYTO MPHUBOAUT K OINpPEAeICHHBIM
MOTPEITHOCTSAM B CPAaBHEHUH C OPUTUHAIBHBIM TEKCTOM.

[Mpumepsl Takux OMMUOOK MPH MepeBojie coaepkarcs B JlecHoM
Konexce Typkmenmcrana (manee — Komekc) [2]. Tak, B myHkTe 7
cratb 1 Kopgekca ycTaHOBI€HO, YTO MO KYCTapHHKOM CIEAyeT
MMOHUMAaTh MHOTOJIETHEE PACTEHHE C JAPEBECHBIMU CTEONSIMHU 0e3 SACHO
BBIPaKEHHOT'O TJIABHOTO CTBOJIA, BETBSAIIEECS OT IOBEPXHOCTH MOUBBI U
OTIIMYarolIeecss OT JepeBa HU3KopociaocTero. [lox nmepeBoM, Kak
yKazaHo B ImyHKTe 6 ctaTe 1 Kosmekca, cnemyeTr moOHUMAaTh IPEBECHOE
pacTeHne, HWMeIoIlee OJWH CTBOJ, WM TOpPOCIHh C HECKOJIBKUMHU
CTBOJIaMH, HUMEIOLIYI0O KPOHY, BBICOTA KOTOPOH COCTaBIIAET HE MEHEe
IByX METpOB. M3 aHanmm3a 3THX IMyHKTOB CIEAYET, YTO 3aKOHOJATEIh
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MIPH COCTABJICHUM OIPEICICHUH TOHATUN «JIepeBa» M «KyCTAPHUK)
MIPUJICPIKUBAJICS BU3YAIBHBIX KPUTCPUEB COIOCTABJICHUS TOHATUN H
TJIaBHYIO YE€PTY MX PA3JINY¥s HAXOJUT B BEICOTE.

W3 3toro cnemyer, 4To NEPEBOM JIOJIKHO MPU3HABATHCS BCE, UTO
BBIIIIC JIBYX METPOB, @ KYCTAPHUK OMPEACISACTCS HU3KOPOCIOCTHIO, TO
€CTh ero BBICOTA HE JOJDKHA MPEBBINATh 3Ty BenudnHy. OIHAKO
BEPHBIM OBUTO OBl TMPUAEPKHUBATHCS KPUTEPHS HAIAYUS WA
OTCYTCTBHUSA ITaBHOTO cTBoJia. Tak, B TomkoBoMm cioBape Oskerosa [3]
CIIOBO KYCTapHHMK (KYCT) O3HA4aeT pacTeHHe ¢ JIPEBOBUIHBIMH
BETBSMH, HE MMEIOIIEe TIIaBHOTO CTBOJIA, TIPU 3TOM HE YIOMHHAETCS
KPUTEpPHH BBICOTHI. B OHOMOrHMUECKOM SHIMKIIONEANYECKOM CIIOBape
MoJl KyCTapHHUKOM IOHMMAETCs MHOIOJIETHEE JIPEBECHOE pPaCTCHUE,
BBICOTA KOTOPOTO MOXKET IMocTHrath oT 0,8 mo 6 MeTpoB [4].

Takum o00pa3om, TPH OINpENeIeHWH MOHITHH MPUCYTCTBYIOT
HCCOOTBCTCTBUA, U, CICAOBATCIbHO, IIPU COCTABJICHUHW HOPMATHUBHBIX
MPaBOBBIX AaKTOB IiellecooOpa3Hee OBUIO OBl  HCIOJIB30BaTh  yiKe
ciaoxuBmmecs aepuaumu. Takke B myHkre 2 crateu 1 Kopekca
JACTCsl  OMpPENCICHUE TOHATHS <JICCHBIC IPABOOTHOIICHUS», TIOJ
KOTOPBIMHU CJICAYECT NIOHUMATh OTHOUICHUS B OGJIaCTI/I OXpaHbl, 3allIUTHI,
MOJIL30BAaHUS W BOCIIPOHM3BOJICTBA JIECOB, YYACTKOB (3€Meb) JIECHOTO
¢donma. 31eCh MOKHO OTMETHTh, YTO JAHHOE OIPEJEICHUE SABJISCTCS
HCIIOJIHBIM, TaK KaK HE€ BK/IKYaCT OTHOUICHUSA, CBJA3aHHBIC C
necoBnaneHueM. B mynkre 23 u nyHkre 28 cratbu | Kogekca narorcs
oTpeeNieHNs TTOHITHN «Taph» U «BBIpYyOKa». Tak, 1Moja rapbio clieayeT
MOHUMATh JICCHYIO IUIOIIa/(b, HA KOTOPOH HACAXICHHS YHUYTOXXCHBI
MOKapoM, a HOBOE IIOKOJIEHHE Jeca eme He oOpasopanock. llox
BEIpYOKOH TOHMMAIOT JIECHYIO IDIOMIa/h, Ha KOTOPOW HAaCaXKIeHHUE
BBIpYOJICHO, 2 HOBOE TIOKOJICHHUE Jieca elle He 00pa3oBajiock. B o0onx
MyHKTax TpPU MEPEBOE HCIOJB3YETCS CIOBO «IIOKOJEHHUE», OHAKO
MIPEJICTABIISIETCS. TPABWIBHBIM HCIONB30BaTh B JAHHBIX CITydasx
TepmuH «reHeparus» [5]. Ilpu uccnemoBanuu mynkrta 38 cratem 1
Konekca, B KOTOpDOM [aeTcsi OIpPEIEICHUE IIOHATHS <JICCHBIC
PEIPOYKTUBHBIC MAaTepUANIb» KaK «CEeMEHa, YacTH pacTeHHH U
pacTeHus, peTHa3HAYCHHBIE IS JIECOBOCCTAHOBIICHHS U O0JICCEHUSY,
SIBJIICTCS. OUEBUIHBIM, YTO 3aKOHOJATENIb HEKOPPEKTHO HCIIOJBb30BaJ
CJIOBa  «JIECOBOCCTAHOBJIICHHE» M  «OOJIECEHHWE»,  IMOCKOIBKY
JIECOBOCCTAHOBJICHUE YK€ €CTh 3JIeMeHT o0JieceHust. COrIacHO MyHKTY
37 crarbm 1 Komekca obmeceHme — 9TO  HCKYCCTBEHHOE
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BOCCTAHOBJIEHUE WM €CTECTBEHHOE BO300OHOBJICHUE JIECOB Ha
TEPPUTOPHUSIX, HE TMOKPBHITHIX JiecoM. B ganHOoM  ciydae
MPOCMAaTPUBAETCS] TABTOJIOTHSI.

B 3akimtoueHme ciemyer OTMETUTh, YTO JIF0OOU MEepPeBOj| TEKCTa,
OCOOCHHO HMEIOIIMM OTHOLICHHWE K IOPUCIPYIACHIUH, IOJDKEH
MPEANoaratb COTJIACOBAaHHYIO pPabOTy BBICOKOKBATH()HUIIMPOBAHHBIX
CIICIIMATUCTOB  (FOPHCTOB,  JUHTBHUCTOB,  CICIHAINCTOB  HHOU
npohecCHOHANBHON cephl, Kak B 0003HAUYCHHBIX CIy4asX, OMOJIOTOR)
U JIOJDKEH BBITIONHATHCS B COOTBETCTBUH C MPAaBHJIAMU FOPUAMYECKON
TeXHUKHU. OJHAKO AOBOJBHO YacCTO HE TOJNBKO B TYPKMEHCKOH, HO U B
3apyOe)KHON TIPAKTUKE BCTPEUYAIOTCS IICPEBOJBI, MPHUBOJAIIME K
HETOYHOCTH, JBOWMCTBEHHOCTH MOHATHH. UTOOBI M30€kaTh MPaBOBBIX
Ka3yCOB, 3aKOHOJATeNbHYI0 0a3y HEOOXOIWMO COBEPIICHCTBOBATH
MyTeM COOJFOIEHUS €TMHO00pa3Us IPH OTIPEICTICHUN TOHATHH.
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Abstract: This work aims to identify violations of or adherence to
norms and standards of keeping wild animals (including rare and
endangered species) in captivity, as well as to detect various projects to
restore their numbers in Zoological parks. We have evaluated the work
of four Zoological parks. On the basis of personal observations and
questionnaires we have created a rating scale for Zoological parks and
characterized each of them.

Key words: biodiversity conservation, rare and endangered species,
Zoological parks

All zoos fall into two categories - zoos and menageries. The first
group performs a variety of scientific and educational work. The second
group is made for profit and entertainment of visitors.

The proliferation of zoos has led to the establishment of such
global organizations as The World Association of Zoos and Aquariums
(WAZA), The European Association of Zoos and Aquariums (EAZA),
Eurasian Regional Association of Zoos and Aquariums (EARAZA). In
general, they are united by one idea: “Unity for the sake of species
conservation”. The World Zoo and Aquarium Conservation Strategy
(WZACS) was developed and adopted to implement this idea. It
describes the functions of zoos, the standards of animal welfare, and the
main issues to be addressed. [1]

440

440


mailto:alykova.alena11@yandex.ru
mailto:sierghieiva.natalia@bk.ru

1. Comparative characteristics of zoological parks in Russia and
Germany. The objects of research are Moscow, Berlin, Gelendzhik and
Chita Zoos. The aim of visiting them was to give a comparative
characteristic. The evaluation was conducted on a five-point scale
according to the following criteria:

e The physical condition of the animals (trauma, general
condition, activity);

o Satisfaction of the basic needs (availability of food and water);

o Satisfaction of the secondary needs (Entertainment instruments,
objects of natural environment);

¢ The condition of the aviary (space);

¢ The condition of the aviary (safety);

¢ Veterinary care;

¢ Procreation as a method of species conservation;

e Scientific activity;

¢ Educational work among children and youth;

e The availability of entertainment centers for visitors;

e The external condition of the zoo;

Visiting these four Zoos we tried to evaluate each of them using
our own scale and gave the following characteristics.

Being a member of EARAZA, the Moscow Zoo implements all
the points of the "Conservation Strategy”. There are ongoing projects
for procreation and conservation of species. Animals have the
minimum necessary conditions in their aviaries. However, in my point
of view, the welfare leaves much to be desired there. There remains a
lot of work to be done. [2]

Apart from representative functions the Berlin Zoo is an active
participant of different programs for procreation of rare species, it
carries out serious scientific and selection work, cooperates closely
with many research institutions and other zoos all over the world. It
rightly takes pride of the seventh place on the list of the best zoos in the
world.

The Gelendzhik Safari Park specializes in the protection of rare
animals affected by humans: poachers, circus actors, photographers,
etc. The Park has veterinary, rehabilitation programs, but does not pay
much attention to the conservation and development of genetic
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material. The main rule there is that animals must be kept in most
natural conditions. However, Gelendzhik Park lacks scientific base.

Chita Zoo cannot be called a zoo yet, but a menagerie. We
revealed unacceptable violations (dirt, rotten remains of food, lack of
water, space, natural objects; animals are sluggish, apathetic,
motionless for a long time). No research work is conducted there. [3]

Experimental research. The results of the analysis. Our
experimental study was conducted by the method of questioning
employees of zoos, zoo visitors (adults), pupils of the 11-th and the 7-th
grades. According to the survey, the majority of population in Russia
objectively assesses the state of zoological parks and their influence on
environment and considers that it is necessary to develop them.
However, some of the respondents know only menageries; therefore
they believe that animals must only live in natural conditions. Besides,
almost half of the respondents noted inadequate conditions of animal
welfare. 20% have witnessed cases of cruelty to animals. More than
90% admit that humanity is to blame for the extinction of species.

According to the employees, every zoo has some rare species of
animals and conducts regular veterinary inspection, but only few of
them have projects to conserve rare species population.

Conclution

Zoos play an important role in restoring the populations of rare
and endangered species. Humans continue to destroy the wild life.
Fortunately, thanks to the work of the world organizations mentioned
above many species have been recovered. They are no longer
endangered and can exist in the wild. The result of this research was a
model of an ideal zoo of the future, that would meet all the
requirements of “The Environmental strategy” and international
organizations (including welfare, nutrition, space, aviaries, natural
objects, veterinary care, and scientific work). The ideal zoo works in
the field of media and scientific research. There must be playgrounds
and pavilions of creativity for children, and a club of young biologists
there.
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Abstract: Many environmental problems are generated by lagging
economic thought. Until the middle of the twentieth century, cientists
did not pay attention to ecological limitations in economic
development. In pursuit of quantitative indicators, the economy did not
consider the future problems and the interests of future generations.
Therefore, it is the expected reaction to move to the new strategy,
called a model of sustainable development.

Key words: sustainable development, noosphere, economic
component, social component, ecological component, future
generation, human thought.

Introduction. Today, many scientists characterize the modern
relationship between man and nature as an anthropogenic ecocide.
Destruction of natural ecosystems goes together with strong industrial
pollution as well as rapid depletion of unrecoverable natural resources
(minerals) and use of reproducible resources (soil, forests, etc.). To
produce 1 kg of some kind of a final product one has to make 25 kg of
waste [1]. It means the destruction of a habitat, including the conditions
of people’s own existence. Therefore, all of these environmental
problems are generated by lagging economic thought. It is the expected
reaction to move to the new strategy, called a sustainable development
model.
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The achievement of sustainable development is not an easy
process, sometimes it is very painful, but it can be real. Movement in
this direction should be gradual, careful and calculated. Nowadays it is
being done a lot in this regard: the development and introduction of
resource-saving technologies and recycling, development of alternative
energy sources, attempts of the more equitable distribution of resources
and benefits.

The quality of life for hundreds millions of people is a fight
against a shortage of safe drinking water, malnutrition and diseases.

History.

In the 20-30 years of the twentieth century Russian academician
V.l. Vernadsky came to the idea that the human mind was the main
force changing the planet life, the noosphere. As a result, people took
responsibility for the future development of nature [3, p. 120].

In 1972 the United Nations Environment Programme (UNEP)
was created in Stockholm. For the first time at such a high level, it was
suggested that the environment and the development of civilization
could not be considered separately, they were inseparable from each
other. So now the problems of civilization are directly related to
ecological troubles.

In 1984 on the UN General Secretary’s initiative the
International commission on environment and development headed by
Norwegian Prime Minister Gru Harlem Brundtland was created.

The Commission included such an important task as creating of
long-term strategies, consideration of ways and facilities by which the
international community would be able to deal effectively with
environmental problems. An important point in the development of the
concept of sustainable development was the publication of the report
"Our Common Future", submitted by the Commission in 1987. Only in
the body of this report the term "sustainable development™ appeared.

The present day situation.

Actually the concept of sustainable development was adopted at
the UN conference on environment and development that was held in
June 1992 in Rio de Janeiro. It was at the level of heads of countries
and governments. Today, this concept has become the most well-known
and even fashionable global model for the future of the world
civilization.
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Sustainable development (according to the UN) is the
development of a society that allows to meet the needs of current
generations without damage to future generations letting them meet
their own needs [2].

The sustainable development implies:

- responsible production (recycling, re-manufacture);

- social responsibility (a useful product for society);

- systematic approach;

- using of local resources and technologies;

- refusal of rare, hard-to-reach technologies and resources.

The concept of sustainable development is the result of
combination of the three main points of view: economic, social and
environmental ones.

The economic component.

The economic approach to the concept of sustainable
development is based on the theory of maximum flow of aggregate
income, which can be made subject to save the aggregate capital, which
produces this income. This concept implies the optimal using of limited
resources and use of eco- friendly, nature-, energy- and material-saving
technologies, including the extraction and processing of raw materials,
the creation of eco-friendly products, minimization, recycling and
utilization of waste products.

There are two types of stability. The first one is the weak
stability. It implies not decreasing in time natural and industrial
capitals. And the second one is the strong stability. It implies not
decreasing natural capital. The part of the profits from the sale of non-
renewable resources should be directed at increasing the value of
renewable natural capital [3].

The social component.

The social component of sustainable development focuses on
humans and aims at preservation of the stability of social and cultural
systems, including the reduction in destructive conflicts between
people. An important aspect of this approach is the equitable sharing of
benefits. It is also important to preserve the cultural capital and
diversity globally, and to better use sustainable development in the less
dominant culture.

To achieve sustainable development the modern society will
have to create a more effective decision-making system that takes into

445

445



consideration historical experience and encourages pluralism. In the
concept of human development a man is not an object and subject of
development. Based on the extension of variants of human choices as
the main value, the concept of the sustainable development implies that
a man should participate in the processes that shape the scope of his
activities, promote the making and realization of decisions, and control
their execution.

The ecological component.

From the point of view of ecology, sustainable development must
provide the integrity of the biological and physical natural systems. The
vitality of ecosystems that influence global stability of the biosphere is
particularly important. Moreover, the term "natural” systems and
habitats can be interpreted widely, including the environment that is
built by man, such as a city. The focus is on keeping the ability to heal
itself and dynamically adapt to changes in systems. Degradation of
natural resources, pollution and loss of biological variety reduce the
ability of ecosystems to regenerate.

The concept of sustainable development implies the world as a
system that connects space and a system that combines the time.

If we are talking about the world as a space, it should be
understood that air pollution, for example in North America, affects the
air quality in Asia, and that pesticides sprayed in Argentina can harm
fish near the coast of Australia.

If we are talking about the world as a system over time, it should
be noted that the decisions taken by our ancestors about the way of
farming the land affect the modern agriculture industry. Therefore, the
decisions we take today will affect the lives of future generations [5].

Subtleties of translation.

Different authors have repeatedly pointed out the inaccuracy of
the Russian translation of a foreign term «sustainable developmenty.
Actually, the definition of "sustainable development™ means a steady,
permanent increase.

"Sustainability” involves balance and “development" is possible
only if the system is off balance.

The term "sustainable development™ was introduced to extensive
use by the International Commission on Environment and Development
(The Brundtland Commission) in 1987. "Sustainable development” is
the development that meets the needs of the present generation, but

446

446



does not rock the boat for the future generations to meet their own
needs. It includes two key concepts:

- the concept of needs, in particular the needs necessary for the
subsistence of the poorest sections of the population, which should be a
subject for urgent solution;

- the concept of limitations due to the state of technology and
organization of society, that influence the ability of the environment to
meet the present and future needs.

According to the arguments of academician N.N. Moiseyev, the
meaning of the idea is expressed by the term "co-evolution of man and
biosphere”, which is almost synonymous with "noosphere” of V.I.
Vernadsky. From that point of view, a more accurate translation of
"sustainable development" can be "co-development™ [4].

Criticism.

It should be noted that sustainable development is a very difficult
subject, its interpretation in some cases is toughly criticized by some
experts. First of all, there is the fact that at this stage humanity can not
be without the non-renewable natural resources, such as oil, gas, coal,
metals. Even to use alternative energy sources, it needs to use these
resources.

Secondly, the concept of sustainable development comes into
conflict with the pursuit of people to increase consumption and material
well-being, coupled with a steep economic inequality between people
and countries.

Thirdly, attitude to growth of Earth's population and
demographic policy is very painful. Undoubtedly, growth of population
does not contribute to preservation of the natural environment and
resources, but an attempt to control its number contradicts traditional
norms of morality, humanism, human rights and freedoms.

According to UNESCO, in the historical period humanity has
already lost about 2 billion hectares of fertile soil, turning them into
barren lands — and this is more than the area used for agricultural
purposes in the world today.

Pollution of the oceans has become catastrophic. Greenhouse gas
emissions are gradually changing the climate. Reducing the area of
tropical forests and the northern taiga is an anxious fact too.

But perhaps the most important point for achievement of
sustainable development is the change of value orientations, both at
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personal and public levels. Provision of sustainable development
requires not only new technologies and investments, but also the social
innovations, changing priorities and objectives of the development of
civilization, ready to give up short-term profits for the sake of future
generations [1].
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Annotation: Der Wald ist ein wichtiges Erholungsgebiet und
gewihrleistet frische Luft. Trotzdem werden téglich unvorstellbar
groBe Waldflachen abgeholzt. Illegale Entwaldung ist eine der die

Hauptursache der Abholzung. Einige Beispiele dafiir sind der Wedauer
Wald und der Khimki-Wald. Die illegale Entwaldung und der Handel
mit gestohlenem Nutzholz sind Umweltkriminalitét, die von
internationalen Gremien anerkannt werden.

Die Waldungen formen immer von den Leutehéinde um, wéhrend
andere Reliefformen bleiben gleich. Das bestehende Wald-Okosystem
wird dabei durch ein anderes Okosystem ersetzt. Das ist ein riesiges
Umweltproblem.

Die Stichworter: die Umwelt, die Entwaldung, der Wald, der
Umweltschiitzer, das Holz
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Abstract: Forest is considered to be an important leisure area and it guarantees
the purest air. However, huge forest areas are cut down every day. Illegal
logging is the main cause of deforestation, for example, in Wedauer and
Himkinsky forests. Illegal logging and trade of stolen timber are
internationally declared to be environmental crimes.Forest areas are always
under some kind of transformation made by people while other land forms stay
the same. That's why contemporary ecosystem is slowly changing. This is a
big ecological problem.

Key Words: environment, deforestation, forest, environmentalists, wood

Wailder speichern Kohlenstoff, regulieren das Klima, filtern
Wasser, mindern die Gefahr von Uberschwemmungen und liefern dem
Menschen wichtige Rohstoffe. Der 6kologische Wert besteht im Schutz
der Artenvielfalt und der Stabilisierung des Klimas. Bdume nehmen das
Treibhausgas CO, auf und speichern den Kohlenstoff im Holz.
Gleichzeitig setzen sie Sauerstofffrei. Jedes Jahr gehen rund um den
Globus jedoch 13 Millionen Hektar verloren - pro Minute 40
FuBballfelder [1]. Walder bedeckten etwa 60 Prozent der Landflache
der Erde. Heute sind es nur noch etwa 30 Prozent, rund vier Milliarden
Hektar.

Ein Beispiel dafiir ist der Wedauer Wald in Duisburg. Hier gab
es bis vor kurzer Zeit noch zahlreiche Vogelarten und sogar seltene
Fledermduse. Aber vor einigen Monaten wurden sie vertrieben. Die
Stadt baut einen neuen Kanal mit einer Strecke fiir Ruderboote, einem
beleuchteten Weg fiir Spaziergéinger und einem Spielplatz.

Das Projekt wird zu einem Drittel von der Européischen Union
finanziert. Matthias Schneider vom BUND kann das nicht verstehen:
"Die Projekte, die mit EU-Geldern finanziert werden, sollten eigentlich
umweltschonend durchgefiihrt werden. "[2].

Ein anderes Beispiel wiére ein Fall von den Jahren 2007-2012.
Das war Streit um den Khimki Wald. Der Bau einer Autobahn von
Moskau nach St. Petersburg wurde durch eine Verordnung des
Verkehrsministeriums der Russischen Foderation vom 31. Juli 2006
vorgesehen [3].

Mit solider politischer Unterstiitzung, welche zu Korruptions-
Vorwiirfen gefiihrt hat, wollte der franzdsisches Baugigant Vinci eine
MautstraBe direkt durch Moskaus jahrhundertealten Khimki Wald
bauen — obwohl der Wald gesetzlich geschiitzt war. Monatelang haben
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die Menschen gegen den geplanten Bau einer Autobahn zwischen
Moskau und St. Petersburg gekdmpft, weil dafiir der Khimki-Wald
abgeholzt werden soll, der zum Griinen Giirtel von Moskau gehort. Die
Aktivisten haben voriibergehend einen Erfolg erreicht [4].

Im Dezember 2010 hat die Regierungskommission fiir Verkehr
und Kommunikation entschieden, dass der Bau durch den Khimki-
Wald weitergehen kann. Die Experten hatten elf alternative
Autobahnrouten vorgeschlagen und von denen einige billiger und
kiirzer waren, trotzdem wurden sie ignoriert.

Dann wurde es zu einem internationalen Thema gemacht. Heute
unterstiitzen die Russen im ganzen Land die 6kologischen Projekte, und
bitten auch die Leute sie zu unterstiitzen.

Wegen der Grofle Russlands konnen in einem Land gleichzeitig
verschiedene lokale Situationen entstehen: Wéhrend in einen Gebieten
man groBe Zuwichse verzeichnen kann, kommt es in infrastrukturell
giinstiger gelegenen Gebieten zu massiven, oft gesetzwiidrigen
Ubernutzungen.

Die effiziente Bewirtschaftung von Wildern ist nur in dem Fall
moglich, wenn die Eigentumsrechte am Wald vollstindig geklért,
exklusiv, gesichert und tiibertragbar sind, sonst konnen Konflikte um
Grenzen, Zutritt und Nutzen entstehen, und die Ressourcenallokation
ineffizient gestaltet wird.

Eine Eigenschaft vieler Giiter und Dienstleistungen von Wildern
ist, dass sie keine Mérkte haben, die den Erhalt von Wildern rentabel
machen. Das ist groBes Versdumnis fiir die Umweltschiitzer und die
vorrangige Aufgabe des Waldschutzes.
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Abstract: Football is the most popular team sport. It is played by 250
million players in 150 countries. However, nobody thought about its’
environmental disadvantages until nowadays.

Key words:football, stadiums, water waste, huge amounts of
electricity, garbage

Football is certainly the most popular team sport. It is played by
250 million players in 150 countries. People can play football
everywhere, but the professionals do it at special stadiums with
different capacities (up to 150.000 in Rungrado 1* of May Stadium,
Pyongyang, North Korea). However, it was not thought about an
environmental impact of a football match and everything that is related
to a football club until today.

Football stadiums have a huge environmental impact. Just
keeping a pitch in top condition requires regular watering, under-pitch
heating to prevent freezing in the winter, and even the use of high-
power lighting rigs to promote grass growth. It has been revealed that it
takes 20,000 liters of water per day to maintain a football pitch in the
English Premier League, and at Camp Nou, home of Champions
League winners Barcelona, up to 54,000 liters of water are needed to
irrigate the pitch on a hot day.

Floodlights, scoreboards and video screens have large electricity
demands, while thousands of fans who travel to matches generate huge
amounts of waste and carbon emissions travelling to and sustaining
their big day out. There are also environmental impacts associated with
the supply chains of football clubs' catering and merchandising outlets.
Measuring the ecological footprint of FA cup final football game held at
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Cardiff's Millennium Stadium in 2006 showed that a total of 59 tonnes
of waste was generated by supporters and food and drink businesses in
Cardiff.

It could have been worse with ecological situation in football
world, if not the teams who think and somehow deal with this adverse
side of football. There are many examples of how can a football club
ease the ecological impact of the game

A 2008 survey by "Ethical Consumer” looked at the eco-
credentials of clubs in the English Premier League and found that
Manchester City was the greenest. Among its achievements, the team
says it has reduced landfill by 85%, moved to electric vehicles at the
ground, and used eco-friendly paper for match-day programs.

A simpler way for football teams to reduce greenhouse gas
emissions is simply to cut down on waste. Last year, Norway's most
successful team, Rosenborg BK, invested around $40,000 in energy-
saving measures. It is not a huge investment, but it is enough to make a
difference, and the club say the scheme will pay for itself by reducing
energy expenditure

German club Nuremberg has a cistern that can hold 1,000 cubic
meters of water at its home ground. The cistern stores rainwater that
can be used to irrigate the pitch, but compared to most clubs' water
consumption, it is just a drop in the ocean.

Dartford's Princes Park stadium, opened in 2006, has a capacity
of just over 4,000, but it manages to incorporate some neat features.
The stadium is covered with a "living roof" of plants that provide a
natural air filtration system, gray water is supplied from two huge
ponds near the stadium and solar panels are used to heat water for the
toilets.

Home of BSC Young Boys football team, the Stade de Suisse
won the 2005 European Solar Prize for its use of photovoltaic panels
installed in its roof. The stadium roof now has more than 10,000 solar
panels. Under peak sunlight conditions the panels can produce 1 million
kWh of energy a year, saving 630 tons of carbon dioxide emissions
each year.

To draw the conclusion, one can say that football will probably
have to wait until the next generation of stadiums are built for features
like solar panels, wind turbines and rainwater cisterns to become
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commonplace. Nevertheless, for the past decade much has been done to
reduce the ecological footprint of football culture.
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Resumen: La musica es una parte integral de muchas personas. La
evidencia cientifica demuestra que no todo tipo de musica tiene efectos
beneficiosos en el cuerpo humano

Palabras clave: musica, salud mental, método de la evaluacion experta.

Abstract: Influence of music on people’s health is studied. Also
the scientists approved that every style of music affects us differently.

Key words: music, mental health, method of expert evaluation.

Inroduccion. La musica es una parte integral de la vida de
muchas personas. Alguien escucha musica para pasar el tiempo, alguien
- para relajarse, mientras que otros - para mejorar su estado de animo.
En cualquier caso, escuchamos musica porque nos trae emociones
positivas.

Pero aqui surge una pregunta importante ; afectan igualmente a
una persona todos los géneros de la musica?

Se ha demostrado el impacto positivo de la musica en el ser
humano [1 p.2]. La musica clasica es la mas valiosa. El mayor sanador
entre todos los compositores es Wolfgang Amadeus Mozart. Sus obras
musicales tienen un enorme poder no so6lo en la persona, sino también
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en todos los seres vivos. Con su musica las flores florecen mas
rapidamente [2 p.1].

Métodos y materiales. Pero no todo tipo de musica tiene efectos
beneficiosos en el cuerpo humano. Para estudiar los efectos de la
musica a la salud yo impleé el método de la evaluacion experta. Me
interesaban los encuestados de edad entre 18-21 anos, estudiantes de la
univesidad, o sea, la gente joven culta. Realicé comparacion de 3 tipos
de los encuestados. Para ello elaboré una lista que contenia 13
preguntas. Entrevisté a 30 personas de diferentes edades (Im.1).

Resultados

El nUmero de encuestados de diferentes
edades, %

80
60
X 40
o ] —
hasta 18 anos 18-21 anos desde 21 anos
edad

Figure 1. El numero de personas entrevistadas de varias edades, %.
Las preferencias musicales de los encuestados estan mostrados
enlalm.2

resultados de la encuesta, %

N\

3

B musicaroca ™ musica popular ®jazz ®mrap ® musica clasica

Figura 2. Resultados de la encuesta, %.
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Asi, entre 100% de los encuestados, la mayoria escucha rock,
seguido de pop y jazz clasicos. Una minoria prefiere rap. Después de
recibir los datos, consulté las preferenciaso reales de la gente
encuestada.

Conclusion

Los resultados mostraron que la mayoria de ellos son verdaderos,
lo cual es importante para una encuesta social. Como podemos ver, la
musica rock es mucho mas popular entre los jovenes en comparacion
con otros géneros de musica.

La segunda etapa consistira en determinar el estado mental de los
encuestados.

La tercera etapa del experiminto investigara los efectos que tiene
musica al cuerpo y el estado mental (salud psicoldgica de la persona) de
los mismos encuestados.
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Resumen: Hoy en dia se han observado varios intentos de construir
indicadores como herramienta de comunicacion para informar sobre el
estado del medio ambiente en distintos paises. Sin embargo, la
dificultad para la aplicacion de éstos ha sido un tema importante dentro
de diferentes indices, como es el Indice de Rendimiento Ambiental
(EPI).

Palabras clave: EPI indice de Rendimiento Ambiental, analisis,
indicadores, ecosistemas, salud ambiental, medio ambiente.

Abstract: Today we can see several attempts at building indicators as a
communication tool to report on the state of the environment in different
countries. However, the difficulty of implementing these has been an
important theme in different indices, such as the Environmental Performance
Index (EPI).

Key words: EPI Environmental Performance Index, analysis, indicators,
ecosystems, environmental health, environment.

A pesar de mas de 20 afios de experiencia en la identificacion de
indicadores de desarrollo sostenible, hasta ahora no se ha desarrollado
un sistema de puntuacion estandarizado que se pueda caracterizar sobre
la base de una sola tendencia de desarrollo sostenible del mundo y
contribuir a la sostenibilidad global de politicas (regional y local).

El actual sistema de indicadores de desarrollo sostenible incluye
cerca de 140 indicadores privados, cuyo calculo se basa en un extenso
material. Estos indicadores son en general suficientemente
representativos y objetivos, pero su célculo es posible so6lo para un
numero limitado de paises con sistema bien organizado de recopilacion
y mantenimiento de datos estadisticos sobre diversos aspectos de la
vida (economico, social, ambiental). Para llevar a cabo un sistema con
un modelo de medicion de la sostenibilidad ambiental que sea perfecto,
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es necesaria una muy detallada informacion. Es por eso que en los
resultados se ha manifiestado la falta de comparabilidad de las
calificaciones, la inexactitud de aproximacion, la incapacidad de
analisar los paises ¢ identificar sus tendencias de desarrollo.

En general, los requisitos de rendimiento y sistemas tradicionales
se realizan en base a grandes volumenes de informacion de gran
dificultad. Por lo tanto, la complejidad hace que sea necesario operar
con una serie de distintos indicadores. Lo que provoca distintos errores
en la interpretacion de los mismos.

Durante décadas, el Centro de Politica y Ley Ambiental de
la Universidad de Yale (Yale Center for Environmental Law and
Policy), en conjunto con la Red de Informacion del Centro
Internacional de Ciencias de la Tierra de la Universidad de Columbia,
han elaborado indices internacionales de desarrollo de rendimiento
ambiental. Sin embargo, evaluar el grado de sustentabilidad del medio
ambiente sin indicadores cuantitativos es practicamente imposible. En
este caso se observan demasiados indicadores, algunos de los cuales
son dificiles de formalizar o no pueden ser evaluados para cada pais. El
indice de Rendimiento Ambiental (EPI - Environmental Performance
Index) es un método de cuantificacion y evaluacion comparativa de los
estados de politica ambiental de distintos paises del mundo.

Por politica de medio ambiente se entiende una muy amplia
gama de problemas que hay que resolver. EPI clasifica a los paises en
base al rendimiento en varias categorias, que se combinan en dos
grupos: vitalidad de los ecosistemas y salud ambiental.

En la evaluacion de estos grupos se tienen en cuenta los
siguientes indicadores:

6. Efecto del ambiente en la salud

7. Agua potable y saneamiento

8. Calidad del aire en la salud

9. Contaminacion del aire en ecosistemas

10. Recursos hidricos

11. Biodiversidad y habitat

12. Cambio Climatico (Gases efecto invernadero)

13. Recursos forestales

14. Recursos pesqueros

15. Recursos agricolas
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Todos los criterios de evaluacion se pueden observar en el
siguiente esquema. Entre paréntesis se menciona el valor porcentual
relativo de cada indicador en cada categoria:

Segun nuestra opinion, la distribucion de los valores porcentuales
esta incorrectemente definida, ya que no refleja el valor completo de
cada categoria.

Dependiendo de cada indicador, el pais recibe un puntaje. La
cantidad de puntos depende de la posicion dentro del rango - el puntaje
minimo se expresa con la cifra 0 (en relacion con la escala de 100
puntos como maximo) y el objetivo deseado (el equivalente a cien
puntos). El objetivo deseado se puede establecer sobre la base de los
acuerdos internacionales; normas de ciertas organizaciones
internacionales; juicio profesional, lo que refleja el consenso cientifico,
0 de otras fuentes.

Sin embargo, a pesar del hecho de que el indice abarca muchos
aspectos del desarrollo y recibe una extensa propagacion a nivel
mundial, hay varios problemas con su uso e interpretacion de los
resultados.

1. Calidad de la informacion utilizada. El indice esta formado
por dos grupos de parametros, que a su vez se calculan con ayuda de la
informacion primaria. Su calidad determina la objetividad de la
evaluacion y, de igual manera, la de las decisiones administrativas
(politicas). Los conjuntos de datos utilizados para el calculo EPI se
basan en un nimero limitado de indicadores parciales, la seleccion de
los que, a nuestro juicio, estan débilmente fundamentados y no reflejan
plenamente el estado del problema.

En dicho indice el aire se evalta solo a través de la presencia de
indicadores de particulas PM 2,5, del nimero de la poblacidon, que se
encuentra en constante contacto con el aire contaminado, y de la
calidad del aire de los espacios interiores. Sin embargo, no tienen en
cuenta los parametros de contaminacion del aire por otras sustancias
peligrosas (como los contaminantes organicos definidos (COPs) en el
marco del Convenio de Estocolmo).

El mismo método se aplica a la calidad de los recursos hidricos,
donde se evalua solo el acceso al agua potable, sin evaluar la calidad y
el potencial de las reservas disponibles (de seguridad).

El célculo de EPI incluye la evaluacion de la explotacion de los
recursos pesqueros y la carga de la pesca en el area de las aguas
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costeras (total de puntajes de la categoria "Pesca" - hasta un 10%),
aunque, obviamente, dicho indicador no es relevante para todos los
paises.

Al mismo tiempo, en el indice la categoria de "Agricultura" es
valorada hasta un 5%, a pesar de que la agricultura en los paises
proporciona la seguridad alimentaria, y para algunos de ellos es la base
de la existencia. Cabe sefialar que en la evaluacion del desarrollo
sostenible se da poca utilidad a las recomendaciones actuales de las
organizaciones de las Naciones Unidas - UNESCO, la ONUDI y otros.

Los indicadores adicionales, en nuestra opinion, deben
caracterizar el desarrollo sostenible del pais, y de tal manera es
necesario incluir evaluaciones integrales de la contaminacion ambiental
- aire, agua, suelo.

También, un problema importante es la falta de informacion y
caracteristicas del sistema educativo de los paises. Este es el indicador
mas importante para comprender la dimension social del desarrollo
sostenible, sin el cual la evaluacion es claramente incompleta.

Otro aspecto que merece consideracion es la descripcion de
normalizacion del sistema nacional en el ambito de la proteccion del
medio ambiente.

El analisis de los problemas ambientales en los paises en
desarrollo sugiere problemas significativos en la regulacion de
normativas en la gestion ambiental. La investigaciéon debe incluir
problemas ambientales, el dafio socioecondomico y el uso ineficiente de
los recursos.

El desarrollo sostenible se considera desde el punto de vista de la
estrategia «E4» [2] — Economy, Environment, Energy, Education. Sin
embargo, en los indicadores incluidos para las evaluaciones en el indice
EPI, no se observan las caracteristicas del sector econémico y el sector
educativo. EPI proporciona una estimacion de s6lo una parte de la
imagen necesaria (el estado ecologico de los territorios y la salud de la
poblacion).

De tal manera, la investigacion muestra los efectos de las
practicas de gestion ambiental existentes en cada pais y la practica de
las decisiones politicas, sin considerar las razones de estas (es decir, las
caracteristicas del desarrollo econéomico y de la educacion como una
condicion de la gestion y conciencia ambiental).
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Es necesario la extension de los datos del indice EPI para
desarrollar de mejor manera las caracteristicas de los aspectos
economicos de la gestion del medio ambiente y la educacién en los
paises. Lo que es muy importante, ya que el desarrollo sostenible en
cada pais se forma con ayuda no solo de los especialistas, sino que
también de un nivel suficientemente alto de educacion de la poblacion
(y por lo tanto la comprension de los problemas ambientales).

2. Métodos para el andlisis cuantitativo de los datos originales.
Actualmente, en la unidad de investigacion ecoldgica y econdmica se
recomienda la utilizacion de estadistica multivariante, la cual permite
trabajar con informacion con un conjunto de datos multivariantes.[3-6]

En nuestra investigacion se han realizado célculos de control, que
confirmaron los problemas anteriores: muchos de los indicadores
muestran informacion no profundizada sobre la dinamica de los
procesos que ocurren en los ecosistemas y en la esfera social. Por lo
tanto, la evaluacion [7] necesita una representacion mas objetiva a
través del analisis de series de tiempo para cada pais. También, es
importante identificar indicadores ciclicos especificos y evaluaciones
integradas. De tal manera es posible no solo evaluar la contribucion de
los resultados primarios, sino también identificar vulnerabilidades en
las evaluaciones ecologicas y sociales. Asi los calculos indican una
clasificacion mas objetiva del ranking en comparacion con EPIL. Bajo
los calculos del indice EPI no se observa la evaluacion de
informatividad de las caractertisticas utilizadas y de la identificacion de
parametros duplicados e independientes. Los indicadores son
condicional y praticamente iguales, que en teoria no es correto.

En nuestra investigacion se han realizado una serie de técnicas de
instruccion para evaluar el contenido de la informacion de las
caracteristicas y el desarrollo de sus correlaciones. En nuestra opinion,
este es un punto fundamental para todos los tipos de investigacion
cuantitativa, sobre todo con la participacion de la informaciéon sobre
economia. La contabilizacion de las correlaciones permitira de manera
efectiva aplicar los criterios de desarrollo sostenible en la practica. [8]

3. Criterios para grupos de paises en base a las carateristicas
con tendencia al desarrollo sostenible. El analisis multivariado de los
datos permiti6 producir una agrupacion "natural" de los paises en base a
una serie de datos en bruto con el analisis de su contenido de
informaciéon. De todas maneras, los grupos seleccionados se
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modificaran en el proceso de rastreo de identificacion de datos, lo que
permitirda un enfoque mas objetivo para establecer tendencias en el
desarrollo sostenible y la estabilidad politica de los paises y sus
regiones.

4. La falta de ideas sobre el "estandar" de la sostenibilidad. La
seleccion de grupos de paises que participan en el analisis esta realizada
sobre la base de un complejo de indicadores parciales utilizando
métodos estadisticos multivariados. Para cada uno de estos grupos es
posible la formacion de un modelo "estandar", es decir la de un pais
caracterizado por valores de indicadores tipicos (promedios). Los datos
cuantitativos del "estandar" se requieren para el analisis comparativo.
Asi, en base a las caracteristicas del grupo de paises ecoldgicamente
mas exitosos (estables) se formara el “estandar” de un pais - "un
modelo a seguir".

Como resultado de esta investigacion se podran revelar los
problemas de diferentes naturalezas, especificos para cada grupo de
paises.

5. La aplicacion practica de los resultados. EPI se calcula sobre
la base de una cantidad significativa de datos de entrada y combina
muchos aspectos del estado de cada pais. Sin embargo, hasta hoy en
dia, el indice presenta solo una funcion informativa, creando una
imagén general de la situacion en diferentes paises de todo el mundo.

Aun asi, seria razonable ampliar el uso del indice bajo los
auspicios de las Naciones Unidas, utilizandolo en la base para
desarrollar planes de trabajo para el mejoramiento de la situacion en los
respectivos paises. Los grupos de paises que se forman teniendo en
cuenta los indicadores parciales de EPI, requieren enfoques especificos
para mejorar la situacion y la aplicacion de los principios del desarrollo
sostenible.

La experiencia de trabajo con diversa y compleja informacion
utilizando diferentes métodos para el desarollo de esta, indica que antes
de la aplicacion del analisis estadistico es muy util disponer de un
analisis visual de las relaciones entre los parametros de distribucion de
las caracteristicas mas esenciales de los objetos con el analisis de las
relaciones dentro de cada grupo.

Todos los parametros han sido clasificados de acuerdo con el
valor estimado del producto nacional bruto (PNB) per capita. Esta
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clasificacion se basa en los criterios del Banco Mundial presentados en
Internet[12]:

* Paises con bajos ingresos: $ 1035 USD (o menos) por persona
en un afno

* Paises con ingresos por debajo de la media: 1036 - 4085 USD.;

* Paises con ingresos por encima de la media: 4086 - 12615
UsSD,;

* Paises con altos ingresos: 12 616 USD (o mas).

En base a esta clasificacion fueron seleccionados los indicadores
mas informativos segiin nuestra opinién. Resultd que la clasificacion
del PNB del Banco Mundial claramente refleja tanto el indicador de
"salud ecoldgica", como "la vitalidad de los ecosistemas", entre otros,
como por ejemplo el nivel de educacion.

Asi, se confirm6 el argumento expresado anteriormente sobre
que la economia determina el desarrollo sostenible y el ingreso per
capita deberia ser una prioridad en el desarrollo de evaluaciones del
indice EPL

También, se establecieron indicadores especificos para
identificar los cambios dentro de los grupos seleccionadas de paises. Se
evaluaron las emisiones de CO, por KWH, de CO, per capita, PIB
(nominal) (lista de la ONU, mil millones. $.), densidad de la poblacion
(personas por km?).

El indice de CO, per cdpita. [9]

De acuerdo con este indicador, Chile ocupa el primer lugar (4,6)
entre los estados con altos ingresos. Segun el indice EPI ese pais recibe
70 puntos, lo que indica una situacion sostenible del medio ambiente.
En este caso el valor del indicador de CO, per capita y el indice EPI son
similares. Segun los resultado del indicador de emisiones de CO, per
capita Luxemburgo estd en ultimo lugar (20,9), lo que indica una
emision suficientemente alta de diéxido de carbono, a pesar de que el
pais practicamente no tiene emisiones nocivas a la atmdsfera. En este
pais las poblacion es muy pequefia, por lo tanto las emisiones son
producidas por los vehiculos de motor y los servicios publicos. Segliin
el indice EPI, este pais ocupa el segundo lugar de cada cien que indica
una falta de correspondencia entre el indice EPI y el indicador de
emisiones de CO..

En el grupo de paises con ingresos por encima del promedio
Bolivia ocupa el primer lugar (1,6). Sin embargo, en el indice EPI, el
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pais latinoamericano recibié 50 puntos por las condiciones ambientales
inestables. En este caso, hay una diferencia significativa entre el
indicador y el indice EPI. En el mismo grupo Kazajstan ocupa el tltimo
lugar (15), lo que indica las altas emisiones de CO,. Y en el indice EPI
ese pais tiene 51 puntos por la situacion del medio ambiente en general.
Al evaluar los resultados de los indicadores de emociones de CO, per
capita entre Bolivia y Kazajistan, se observa que las diferencias entre
las puntuaciones con el indice EPI son muy significativas, ya que en
Bolivia hay menos emisiones de CO, que en Kazajstan, pero Bolivia
tuvé puntuaciones mas bajas en el indice EPI que Kazajstan.

En cuanto al grupo de paises con ingresos por debajo del
promedio, Guatemala ocupa el primer lugar (0,7) en términos del
indicador de CO, per capita. Sin embargo, el pais recibi6é 48 puntos en
el indice EPI, lo que indica la discrepancia entre este indice y el
indicador. Ucrania también pertenece al mismo grupo, en donde ocupa
el décimo puesto (6,3). Pero en el indice EPI Ucrania recibi6 49 puntos,
aunque el valor del indice de CO2 per cépita es mas alto que el de
Guatemala.

En el grupo de bajos ingresos Nepal, Etiopia y Mozambique
ocupan el primer lugar, ya que presentan emisiones insignificativas de
CO; (0,2). En el indice EPI Nepal obtuvo 37 puntos, Etiopia - 39,
Mozambique - 30. Si se comparan estos resultados con los valores de
los paises en términos del indicador de emisiones de CO, per capita,
entonces es posible notar diferencias entre los paises respectivos.
Marruecos es también miembro de este grupo y ocupa el décimo lugar
(1,7). Pero en comparacion con otros paises del grupo el indicador de
CO, de Marruecos ligeramente se diferencia de los otros valores. A este
pais en el indice EPI se le dio la calificacion mas alta entre los paises
que también pertenecen a este grupo (52 puntos), pero en términos de
CO; per capita en el pais se observa la peor cantidad de emisiones de
dioxido de carbono.

La densidad de poblacion (habitantes por km2).[10]

En el grupo de paises de ingresos altos, Australia estd en el
primer lugar con una densidad poblacional de 3 personas/km®. Segiin el
indice EPI Australia obtuvé 82 puntos. Aqui, el valor de este indicador
y el indice EPI son bastante similares. El ultimo lugar en el grupo de
paises de altos ingresos lo ocupa Japon (351 pers./km?), lo que indica
una alta sobrepoblacion en el pais. Este estado recibié 72 puntos en el
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indice EPI. Por lo tanto, se puede decir que el valor del indicador de
densidad coincide con la estimacion obtenida de Japon. En cuanto a la
densidad de la poblacion de Alemania, Luxemburgo y Suiza no
coinciden con sus puntuaciones del indice EPI, ya que en este
consiguen un resultado positivo, pero en términos de densidad de
poblacion, estos paises presentan exceso de poblacion en los territorios.
También, podemos decir que Australia segun la densidad poblacional
tiene el puntaje mas alto (3 pers. / km?), aun asi obtuvo peor evaluacion
en el indice EPI que Suiza (200 pers. / km?). Lo que expresa la
diferencia entre este indicador y el indice EPI.

El primer lugar en el grupo de paises con ingresos por encima del
promedio lo obtuvé Kazajstan (6 pers. / km?). Este pais ocupa el lugar
84° en el indice EPI. Considerando la situacién socio-econdémica del
pais, podemos decir que en este caso el valor del indicador de densidad
poblacional coincide con la estimacion del indice EPI (51) .En este
mismo grupo de paises se muestra la densidad de la poblacion de China
que es 143 pers. / km?. Segun el indice EPI, China recibié mas puntos
que Kazajstan. Lo que da a conocer la discrepancia entre los datos del
indicador y el indice EPL

Mongolia pertenece al grupo de paises con ingresos por debajo
de la media, y ocupa el primer lugar en términos de densidad de
poblacion (2 pers. / km?). El pais presenta la densidad de poblacion mas
baja entre los paises de los otros grupos. El pais recibioé 45 puntos en el
indice EPI, lo que indica la falta de sostenibilidad de la situacion
ecoldgica en el pais. De hecho, Mongolia es uno de los paises mas
"limpios" y el indice mas bien refleja la dimension social de la
viabilidad del sistema y en una pequefia parte la del medio ambiente.
India obtuvo 30 puntos en el indice EPI, y su densidad de poblacion es
de 420 pers./km® Esto habla de una falta de distincion entre el
indicador y el indice EPL

Uno de los paises de mas bajos ingresos es Bangladesh. Este pais
es el que tiene la mayor densidad de poblacion. Esto indica la
inestabilidad de la situacion social y ambiental en el pais. El estado
actual del pais también se refleja en el indice EPI (26 puntos).

Indicador PIB (nominal).[11]

Segtin los términos del PIB (nominal) Estados Unidos ocupa el
primer lugar, lo que indica un alto nivel de desarrollo econdomico del
estado. Sin embargo, en el indice EPI a este pais le dan so6lo 68 puntos

464

464



por su actual estado de la situacion del medio ambiente. Por lo tanto,
existen diferencias significativas entre el valor del PIB y el indice EPL
En el mismo grupo de paises Luxemburgo estd en ultimo lugar del
indicador PIB (60,1 millardos de dolares). Pero el desempefio ambiental
es optimo segun el indice EPI (83 puntos). Estos valores coinciden
entre si.

Meéxico ocupa el primer lugar en el grupo de paises con ingresos
por encima de la media (1259 millardos dolares). Pero en el indice EPI
ocupa un lugar con 55 puntos. En este caso, las diferencias entre los
valores del PIB y el indice EPI no son similiares. Bolivia en este grupo
es el pais con el valor de PIB mas bajo (30,6 millardos de dolares.
Doélares). Su estado nacional en términos socioecologicos y de la
economia también se refleja en el indice EPI (50 puntos). A pesar del
hecho de que India ocupa uno de los ultimos lugares en el indice EPI, el
pais tiene el valor mas alto del PIB (1938 millardos ddlares) en el grupo
de paises con ingresos por debajo de la media. Los paises de este grupo
presentan los resultados promedio del indice EPI, lo que indica la falta
de desarrollo del rendimiento ambiental en estos. Esta situacion
también se observa con la ayuda dei indicador PIB.

En el indice EPI Haiti obtiene el puesto nimero 176 de 178, y en
el indicador PIB ocupa el tltimo lugar. Esto muestra la situacion critica
del rendimiento medioambiental en el pais. También, podemos decir
que entre el PIB y el indice EPI hay una coincidencia notable de los
resultados en relacion con Haiti. Nigeria, asi como Haiti se encuentra
en el grupo de paises de bajos ingresos. Este pais ocupa el pirmer
puesto segun el indicador PIB. Nigeria, en comparacion con el resto de
los paises del grupo, también tiene un buen lugar en el indice EPI
ganando 39 puntos. Sin embargo, la relacion entre el PIB y el indice
EPI en este grupo destaca diferencias. El valor del PIB de Bangladesh
deja al pais en el segundo lugar (154 millardos de dodlares. Dolares),
pero en el indice EPI este ocupa el pentltimo lugar (26 puntos).

El analisis relizado muestra claramente la necesidad de una
investigacion entre las relaciones de los indicadores de la seleccion
general de los paises y la seleccion grupal de estos. El analisis nos
permite formular propuestas para la optimizacion del sistema de
evaluacion:
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1. La expansion de areas evaluativas: la inclusion de las
caracteristicas de los aspectos economicos de la gestion del medio
ambiente y la educacion en los paises.

2. La ampliacién de los indicadores en la evaluacion de los
grupos  existentes incluyendo indicadores de componentes
contaminadores del medio ambiente.

3. El uso del andlisis estadistico multivariado para el
procesamiento de datos y la seleccion de los grupos de paises, asi como
para la formacion de los modelos de "paises estandares" y las listas de
problemas comunes para los grupos de paises.

4. La formacién de los mapas de carreteras basado en los
problemas asignados y especificos para cada grupo de paises.
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Abstract: Nord Stream is the gas pipeline with theannual capacity of
55 billion cubic meters of gas, transporting the natural gas from Russia
to Europe through the Baltic Sea.
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Gazprom has been constructing a gas pipeline in unison with the
European consumers to provide Europe with Russian gas. It is noted
that Nord Stream line has served as a safe, reliable and environmentally
sound transport route for the first supplies of Russian gas to the EU
with the annual capacity of 27.5 billion cubic meters that was launched
in 2011.

Nord Stream is the gas pipeline running from Russia to Europe
and bypassing transit countries and therefore, being one of the most
reliable and effective channels of the Russian gas supply to the
European consumers [1].

467

467


http://datos.bancomundial.org/indicador/EN.ATM.CO2E.PC
http://data.worldbank.org/indicator/EN.POP.DNST
https://ru.wikipedia.org/wiki/Список_стран_по_ВВП_(номинал)
http://data.worldbank.org/about/country-and-lending-groups
mailto:marisha_raz94@mail.ru

Mega, 3 ) 4
5

Fgure 1. Euopean GasPipeIineSystem

The Baltic Sea is inhabited by unique types of flora and fauna.
The numerous assessments of the potential impact of human activity on
the surroundings were made, including studies of the seabed, flora,
fauna, salinity of water and others. All the data was carefully studied
and all countries reported finding potentially dangerous objects, which
could cause difficulties bypassing transit. The findings were
summarized in the materials assessing the environmental impacts and
the most eco-friendly route. Optimal design and effective measures to
mitigate the impact on the environment were selected by experts.
Eventually, five transit countries — Russia, Finland, Sweden, Denmark
and Germany gave the license for construction of the pipeline [2]. More
than 6,000 kilometres of large-diameter gas pipelines were laid in the
North Sea alone. Some of them have been in use since 1970. They
show that offshore pipelines like Nord Stream are a proven technology.

The construction of the pipeline went strictly in accordance with
international and national standards of safety construction of pipeline
systems and was certified as a safe route of gas supply by the
certification body Det Norway Norske Veritas (DNV). According to
experts, all partners in the project had the necessary experience and a
great track record in similar projects [3].

The program of environmental monitoring was developed for
each of the 5 countries located on the shores of the Baltic Sea for a
precise assessment of impact of the construction of the pipeline on the
environment. The program of monitoring included all possible
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ecological factors, such as research of ocean water and water in the
coastal areas, lower streams, water resources, flora and fauna of coastal
zones and restitution of a seabed. This monitoring also included the
social and economic aspects of potential impact on the cultural heritage.
All the reports were submitted by the federal government annually [4].

Summing up the results, it is told that direct routes of gas
transportation, in particular Nord Stream, play a key role in
strengthening the reliability of export supply of natural gas for the
country. Also the construction of the gas pipeline Nord Stream II has a
strategic importance for this export route, and for the improvement of
the reliability of gas supply to Europe. At the present moment, the
current project is capable of transportation of 100 billion cubic meters
of Russian natural gas to the European Union [2].

Today, Russia faces serious international problems between
transiting countries. According to the latest reports, Gazprom also
wants to leave Ukraine as a transit state by 2019. Most of Gazprom's
long-term contracts with specific delivery points (such as the
Ukrainian-Slovak border) will require adjustments if Russia withdraws
from the TRANS-Ukrainian export routes. On the one hand, the transit
of Russian gas to Europe is possible through the 'Urengoy-Pomary-
Uzhgorod' pipeline system, which can carry more than 100 billion
cubic meters of natural gas. On the other hand, construction of
TurkStream and Nord Stream II at the same time would eliminate the
need for transit of natural gas through Ukraine completely [5].

According to the German vice-chancellor Sigmer Gabriel, the
political situation should not affect the construction of Nord Stream 1.
Anyway, the project is facing obstacles, as the EU declared, that the
existing gas pipelines from Russia are more than enough. The
commission also expressed support of Ukraine as the reliable transit
country [6].

According to Vladimir Putin: "German authorities should have
the final say in all legal issues. If we succeed, any external influence
will be ruled out,” said Gabriel, adding that political influence on gas
projects was the biggest concern In order to limit political interference
in these questions, it is necessary to settle the role of Ukraine as a
transit country...This has technical reasons, and you know that the gas
transportation system in Ukraine is not in a very good condition,” he
added [6]. This Russian-German project has already turned into a
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multi-national European project which is aimed at solving urgent
energy problems in Europe. He is firmly convinced this project will
contribute to the development of both Russian and European economies

[5].
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Abstract: Four analyzed text-books show that air and water pollution,
soil contamination and municipal waste disposal are urgent for the
theoretical ecology in Russia today and are taught in the ecological

schools. Possible outcomes are discussed.
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Four currently used text-books are the subject of the present
analysis [1; 2; 3; 4].

Economic issues. Despite the decline in economy and
implementation of a number of conservation measures at both the
federal and regional levels, the environmental situation in the most
populated and industrialized areas of the country remains declined, and
pollution of the environment is high. In recent years little attention has
been paid to environmental problems by the government: reduced
government support for conservation, permanent reorganization
(accompanied by reduction in the status and the reduction in the
number of staff and volume of budgeting) have set the national system
of nature protection in critical situation. Existing economic mechanisms
of nature protection are ineffective primarily because they do not create
incentives for efficient use of resources and energy saving technologies,
and do not provide sufficient funds from payments for emissions and
discharges, waste disposal and use of natural resources to finance
conservation activities on the required scale.

Air. The most numerous group of population (15 million people)
are exposed to suspended solids, the second place is taken by
benzopyrene with 14 million people being exposed to it. More than 5
min. people live in the areas with the high concentration of nitrogen
dioxide in the air as well as hydrogen fluoride, carbon disulfide, more
than 4 million people — formaldehyde and carbon monoxide, more than
3 million men — ammonia, styrene. A significant part of the population
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(over 1 million people) is exposed to elevated concentrations of
benzene, nitrous oxide, hydrogen sulfide, methyl mercaptan.

Water resources. Virtually all surface water sources in recent
years have been exposed to contamination. In some regions the
anthropogenic load has been exceeding the established standards for a
long time, and the situation is critical. Among the major rivers of
Russia the Volga, the Don, the Kuban, the Ob and the Yenisei have the
greatest environmental problems. They are ranked as "contaminated".

Soils and land use. A part of Russian farmland is erosion-
hazardous and subject to water and wind erosion of soil. They cover
more than 125 million ha, including eroded ones - 54.1 million ha.
Every third of a hectare of arable land and pastures is eroded and in
need of implementation of measures of protection from degradation.
Pollution and littering of the land are marked in 54% of the country.
Cities change the environmental situation not only within their own
borders. Over 90% of oil spills cause severe and largely irreversible
damage to natural systems.

Flora and fauna. In regard to the level of 2006 the total volume of
reforestation in Russia decreased by 344 thousand ha. It does not solve
the problem of preservation of tundra vegetation, which occupies about
a third of the territory of the Russian Federation. In the cities, the level
of provision of green spaces per capita does not meet accepted
standards. In 2007, the number of animals listed in Red Book of the
Russian Federation increased by 1.6 times.

The wuse of mineral resources. In the mining sector,
environmental protection measures are almost not funded. In the oil
fields in 2007 there were more than 35 thousand accidents involving
tightness of pipeline systems.

Environmental protection. In Russia there are many protected
areas, such as nature reserves, national parks and reserves, which are
designed to protect wildlife. At the moment, there are 101 Reserves in
Russia with a total area of 33.5 million hectares or 335 thousand sg.
km. But in Russia, there is a problem of poaching. Such animals as the
polar bear, Amur tiger, Caucasian leopard, snow leopard and some
others are almost extinct. Their destruction is largely due to illegal
imports of animals killed abroad for their further implementation in the
form of medicines, jewelry or clothing. Often poachers are people who
have lost their jobs and can not be legally engaged in hunting or
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fishing. But, anyway, to some extent the state is concerned about the
state of affairs and takes measures for the conservation of biodiversity
in Russia. In 2010, in St. Petersburg the Tiger Summit was held to
discuss the problem of the dying tiger population in the Far East which
is threatened by the intensive poaching and deforestation.

Russian Energy and Ecology. Inefficient and sometimes wasteful
consumption and use of electric power in Russia in conjunction with
the use of fuel minerals for its production also leads to numerous
environmental problems. 68% of Russia's electricity is produced by
burning fossil fuels. The Fuel Resources Ministry of Russia recognizes
that the updated fuel and energy complex of the country would reduce
carbon dioxide emissions by 25% if the economy is about $ 1 billion
annually.

Municipal waste. According to the survey conducted by
VTsIOM in November 2013, Russian citizens believe that waste is the
major environmental problem in the country. Every year, Russia
produced tens of millions of tons of household waste. In 2011 it formed
52.9 million tons, representing approximately 400 kg per person. The
methods of waste management, currently used in Russia are ineffective
and have a negative impact on the environment. In the EU, an average
is of up to 60% recycled waste, while in Russia — 2-3% only.

Air and water pollution, soil contamination and municipal waste
disposal in Russia today are discussed in the four text-books as well as
possible outcomes are outlined.
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Abstract: In the article, the complex factors of recreational resources

are taken into consideration. The opportunities of appropriation of the

area for recreation purposes are estimated. The modern situation of the
use of recreation potential in the area has been investigated.
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of the landscape, ecotourism, adventure tourism

The recreation economy is developing quickly in modern
times as a sphere that arises from people’s physical, economic,
social and psychological needs. The development of the
recreation economy contributes to the improvement of the social
condition of population, the improvement of health, increase of
labour capacity and the growth of economy.

The recreation tourism concerning the scientific-technical
progress that occurred from 50s of XX century was of special
importance. This caused the expansion of the international
relations, the development of the relaxation convenience in
regions. Today, recreation-tourism service is one of the main
spheres that expands the employment rate of the population and
profits of the country.

Several researches were carried on in the sphere of the
estimation and optimization of recreation resources of landscapes
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in separate regions of Azerbaijan. The recreation resources of the
north-eastern slope of the Minor Caucasus were studied by
Y.A.Garibov, the shores of the Caspian sea were surveyed by
V.Dargahov, etc. The recreation resources and landscape
ecological potential of the Talysh mountains were not sufficiently
investigated. Whereas,the Talysh mountains are one of the
regions with the main recreation and ecotourism resources of our
republic. The area has quite favourible conditions for tourism.
The realization of large-scaled international projects and
businessmen’s investing helps the growth of resort tourism.

The Talysh mountains are a separate physical-geographical
region of Lankaran and differs from other regions for its
geological and geomorphological structure. The Talysh
mountains consist of three main mountain ranges and their parts
being parallel to each other, stretching from the North-West to
the South-East. Its relief rises from the absolute height of 200m to
2500m. Talysh range is the highest among the mountain ranges
and the highest peaks Gomurgoy (2494m) and Gizyurdu (2435)
are situated in this range. The relief is gradually lowering from
the Talysh mountains towards the North-East and is replaced by
Peshtasar and Burovar ranges. The Talysh mountains are one of
the regions with many tourism-recreation opportunities. But in
spite of this the low level of organization management and
infrastructure make difficulties for the growth of tourism. At
present situation it is necessary to choose areas with the suitable
natural-geographical and historical cultural objects and to prepare
the working plan by getting through the ecological and
economical expertise for the development of resort-tourism in the
region [1, p. 12].

Lankaran has a favourible condition for the development of
tourism. Lankaran area with subtropical climate is one of the
nicest parts of Azerbaijan,too. It is possible to watch birds of
different species in Gizilagac sanctuary. So, there are more than
129 species of birds in this sanctuary with the area of 93 hectares.
12km apart from the city there is Istisu with importance of
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treatment. Every year hundreds of people suffering from stomach
and bowels diseases, joint aches come here. But it is a pity, a
tourism centre having international standards wasn't created in
such an important place.

There are a lot of castles and temples reflecting the ancient
history of Azerbaijan in Lankaran. Among them Ballabur castle is
the most important. This ancient castle was built 7km apart from
Lankaran, at the bottom of the Talysh mountains, on the left bank
of the Lankaran river. It is possible to see all around looking from
the castle built at the height of 1300-1400 metres from the sea
level. The castle seems to have been used as an observation
station in ancient times. Ballabur castle is supposed to be built in
the 4™ century of our era. Azeri archaeologists made excavations
around this castle and attained important materials for our history.
Several buildings dating to the middle ages in Ashagi Nuvedi,
Sutamurdov, Shaglakuca, Kargalan, Separadi villages and other
places in Lankaran keep their scientific-cultural significance.
Generally, there are conditions for all types of the organization of
tourism in Lankaran and Lerik. These places with the sea at one
side, mountains, Talysh forests and green tea plantations at the
other side can go ahead of the modern tourism contest. All these
are typical for Lerik region with splendid nature and people living
a long life. The health-resorts “Tabassum”, “Xayal”,
“Meshabayi” and “Relax”™ in this region are very significant for
the tourists to spend their leisure hours. The mountains full of
snow, flowered plains, cool springs, religious places (Babagil,
Cobir, Siyo-Tog) rocks attract tourists™ attention. Thousands of
people visit Lerik’s Babagil, Cobir, Siyo-Tog and other religious
places from different parts of our republic. This plays important
role in formation of our spiritual and moral values. At present
Relax is considered to be the most magnificent resort of the
republic. The activity of Relax is being made relevant to the
world standards level. All conveniences were made for the rest of
tourists. To increase tourists” information balance is very actual
because the tourists wishing to see places of interest and
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historical places dream of staying at the hotels with modern
conveniences.

The natural landscapes of the Talysh mountains are suitable
for the recreation, adventure tourism, ecotourism, rural-tourism
and own rich recreation potential. It is possible to form vast
tourism economy in this area by using these potential
opportunities efficiently.
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Guslyakova N.l.vol 1-10
Gutorova L.V. vol 2-7
Gvozdeva E.V. vol 2-4
Ishankulov M.Sh. vol 1-3
Ivanov D.G. vol 1-3
Jumanov N. S. vol 1-8
Kaderova R.G. vol 1-11
Kainova O. A. vol 1-11
Kairova Zh.O. vol 1-3
Kalacheva O.1. vol 1-1
Kalinina M. O. vol 2-6
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Kamagate S.A. vol 2-3
Kan V.S. vol 2-8
Kapralova D.O. vol 1-3; 2-6
Karl L.E. vol 2-1
Karpukhin A.K. vol 2-6
Katsko L.A. vol 2-8
Katsko M.S. vol 2-8
Kharlamova M. D. vol 1-4
Khazaei S. vol 1-1
Khazykova A.A. vol 2-3
Khodaeva V.N. vol 2-6
Khokhlova A.A. vol 2-2
Khudynina V.S. vol 2-6
Kildeeva Z.T. vol 2-4

Kim E.A.vol 1-8

Kingumbi Shaaban K. vol 1-8
Kireenko O.l. vol 1-3
Kirillov K.V.vol 1-2
Kirillova A.D. vol 2-1
Klevanova E.S. vol 2-6
Klimakina A.V. vol 2-6
Kochanova M.I. vol 1-1
Kokorina P.A. vol 1-5
Kolmakov M.A. vol 2-9
Kolousova O.l. vol 2-4
Konovalova E.E. vol 1-8
Kontareva I. A. vol 1-1
Korobkov V.A. vol 2-2
Koroma Fuad M. vol 2-6
Korshunova A.Yu.vol 1-4
Kosmatova V.I. vol 1-4
Kosmatova V.I. vol 2-3
Kostkina A.D. vol 2-4
Kostyleva L.N.vol 1-3
Kozlova E.V. vol 1-3
Krinichenkova A.V. vol 2-2
Krylitsyna E.A. vol 1-8
Kudaibergenova A.E. vol 1-3
Kulieva G.A. vol 1-3
Kulikova O.l. vol 1-2
Kundayi Hlomayi O. vol 1-1
Kurbatova A.l. vol 2-3



Kurbatova A.l., vol 1-3
Kusnulin R.R., vol 1-4
Kusova N.Kh.. vol 2-5
Kuzmina Ya.V. vol 2-1
Kuznetsova A.A. vol 2-2
Latushkina E.N, vol 2-2
Lemenkova P.A. vol 1-4
Leonenko S.N. vol 1-1
Lesechko A.S. vol 1-3
Lesechko O.V., vol 1-4
Likhacheva E.A.vol 1-10
Lipatova N.A. vol 1-11
Loboda E.A. vol 1-3
Lukashova K.S. vol 2-6
Lukina Y.S. vol 2-3

Lunev D.V. vol 1-1
Lyamina D S. vol 2-1
Lyashenko E.A. vol 2-3
Lyuk M.V. vol 2-1
Makarova M.G. vol 2-3
Makhrova K.S. vol 2-3
Maksimova O.A. vol 2-6
Mamadzhanov R.Kh. vol 2-2
Margaryan G.A. vol 1-7
Markelov vol 2-6
Martyanova V.U. vol 2-9
Mashkova I.V., vol 2-2
Maslennikova O.V. vol 1-1
Massa G. vol 1-4
Mazygula E.D. vol 2-3
Meikshane A. vol 1-8
Meleshko A.A.vol 1-3
Merkushina N.V., vol 1-11
Messai A. vol 1-6
Meyramkulova K.S. vol 1-3
Mikhailova V.A. vol 2-2
Mikhaylichenko K.Yu. vol 1-4
Minakova E.A., vol 1-4
Mishlanova G. L. vol 2- 2
Mokronosova M.A. vol 2-1
Motakova D.D. vol 2-4
Moya G.V. vol 2-9

Mukanova M.Zh. vol 1-2
Mukhortova O.V. vol 1-2
Mustafa J.A. vol 1-4
Myrzagalieva Zh. vol 1-3
N’zadi N'gues. F.G. vol 1-6
Naryshkina M.A. vol 1-3
Nayanova E.A. vol 1-3
Nedyalkova K.Y. vol 2-6
Nekrasova M.A. vol 2-7
Nguyen Vu H. P. vol 1-1
Nikitin A.A. vol 2-8

Nikitin S.A. vol 1-10
Nikolaeva Y.A. vol 2-6
Nnigmatzyanova J.L. vol 1-11
Novikova A.V. vol 2-1
Nurtaeva A.K. vol 1-4
N’zadi N'g.F.G. vol 1-6
Obukhovskaya A.A., vol 1-2
Offitserova P.V. vol 2-6
Okazova Zh.P. vol 1-3
Omarkhanova L.M. vol 1-1
Orlova V.S. vol 1-1
Otmakhova A.N. vol 2-6
Palatkin I.S. vol 2-6
Panfilova M.A. vol 2-5
Parsunkov D.A. vol 2-8
Paukova A.A., vol 2-3
Pepe A. vol 1-4

Petrov N.A. vol 1-1
Pichugina E.K. vol 2-3
Pitkevich M.Yu. vol 1-1
Piyurenko P.O. vol 1-3
Podrezova J.A. vol 1-3
Podushkina O.A. vol 2-2
Polovykh S.O. vol 1-3; 2-6
Polynova G.V. vol 1-2
Ponomarew F.E. vol 2-5
Popkova A.V. vol 1-3
Popkova E.O. vol 2-2
Popova T.G. vol 1-11
Popryadukhin A. vol 2-4
Priputina I.V. vol 1-3



Procesi I.G. vol 1-4
Prokipchina A.N. vol 1-3
Puhlyanko V.P. vol 1-1
Quliyeva I.F. vol 2-10
Ramos Aruca M. vol 2-3
Razumovskaya M.P. vol 2-9
Redina M.M. vol 1-3

Rios V.N. vol 2-4
Rodionova O.M. vol 1-1
Rogozhin V.N. vol 1-1
Rozhdestvenskaya M.S.
vol 2-6

Rudneva M.A. vol 1-11
Sabirzyanova A.D. vol 1-5
Saiko Ya.V. vol 1-10
Salisheva N.M. vol 2-6
Saprykina K.P. vol 2-6
Savosina E.A. vol 1-3
Shitnev A.V. vol 2-1
Selmen E.V. vol 2-4
Sergeeva N.A. vol 2-9
Shapoval A.l. vol 2-8
Shchelkanova E.E. vol 2-2
Shchelkanova V Y. vol 2-2
Shlichkov A.P. vol 1-4
Shpakovich A.V., vol 2-3
Shunenkova K.O. vol 2-5
Sidelnikov A.Yu. vol 2-1
Sidelnikova N.Yu., vol 2-1
Sidorova Yu.S., vol 1-1
Skripnikova Yu.Yu. vol 1-3
Smirnov E. E. vol 2-9
Sobolev A. N. vol 2-1
Soloviev A.N. vol 2-7
Sukhorukova S.O. vol 2-4
Sviridenko D.G., vol 1-3
Tarasov I.V. vol 2-6
Tarasova E.A. vol 1-6
Tarko A.M. vol 1-3
Tchernychov V.1, vol 1-2

491

491

Tchshedushina I.S. vol 1-6
Terekhova S.I. vol 1-11
Tijerina Borisenko J. vol 1-4

Tijerina Borisenko J.R. vol 1-4

Tkacheva A.S. vol 2-6
Tobratov S.A. vol 1-5
Tsagolova A.S. vol 2-8
Tsvetkova V.R. vol 2-8
Tsvetkova Yu.D. vol 1-3
Tverezovskaya K.O. vol 1-6
Ulanova K.L. vol 1-11
Ulanskaya Yu.V. vol. 2-2
Ulyanova M.A. vol 2-6
Vakurov M.S vol 2-1
Valeeva N.G. vol 1-11
Vanisova E.A. vol 1-2
Vodyanova M.A. vol 2-1
Yapo Seka M.A. vol 1-4
Yousef A. vol 1-4
Yukhno M.D vol 2-7
Yumudov S.D. vol 2-8
Zavedenskiy K. E. vol 2-6
Zaytseva A. vol 2-1
Zecefia C.P. vol 2-4
Zenin E.A. vol 1-1

Zhabo N.I. vol 1-11
Zhavoronkova K.A. vol 2-3
Zheleznova O.S. vol 1-5
Zheltikova T.M.vol 2-1
Zhirkova E.N. vol 1-3
Zhmaylov L.V. vol 2-2
Zhukov V.V. vol 2-8
Zhukova Al.D. vol 1-2
Zhukova An.V. vol 2-1
Zhuravlev S.D. vol 2-7
Zotova O.S. vol 2-5
Zvolinski V.P. vol 1-3; 2-6
Zyukova K.V. vol 2-7
Zyuzina V.S. vol 2-2



Asa Kocunanrao 1. 1-2

Asnonnna Mapuna FOpsesna 1. 1-10; 1-11
AranakoBa Amma AnexcaHapoBHa T. 2-4
Anapuenko Upuna AsnekcanaposHa T. 1-3
Anam Mp lammrep T. 1-1

AneiinnkoBa AHHa MuxaiinoBHa T. 1-5
AnexceeBa ExareprHa AnekcaHIpoBHA T. 2-2
Amnrtanrapan J{amObIH T. 1-3

AnpikoBa Anéna PycianosHa 1.2-9
AwmrieeBa AHactacus BnagumuposHa T. 2-2
AnnpeeBa Anekcannpa [larnosHa 1. 2-4
AmntpornoBa Haranbst Cepreesna 1.1-1
AnydpreBa AuHa AnexcanapoBHa T. 1-8
Amono Dppepa Anxemna Dcredanus 1. 1-3
Anyny Oknoit ['ogcriosep 1. 1-8
ApedreBa Arna CranuciaBoBHa T. 2-1
Apmnac Opnonsec [Ipucunna Xakenune 1. 1-3
Acraxosa HOnust BuktoposHa 1. 1-8
Axmerannosa Kamumita

KaiiparoBHa 1. 1-3

baeB Axmar AcxartoBud T. 1-6

baepa FOnus Uropesna 1. 1-4
bacambiknna Anena HukonaeBna T. 2-6
baxynniesa [lonmuna Bamumosra T. 1-2
banakepes Butanuii Banumosuy 1. 2-5
Bbapanosa lOnust AnnpeeBna 1. 1-4
bapromu ®nasus 1 .1-10

bammpos Onpnap Banexosuu 1. 2-5
bepeskun Bukrop IOpreBuu 1. 1-3
BepceneBa Okcana AnapeeBHa 1. 1-6
Bbonoror Cepreit Dnyapnosud T. 1-2
Bboproea Enena BiangumuposHa T. 2-8
Boukapesa Exatepuna Onerosna 1. 2-2
BbpeycoB Anekcanap AnekcanIpoBUY
bynuees Hukura bopucosud 1. 2-8
Baxypos Cepreit Muxaiimosud T. 2-1
Baneesa Hannsa 'apudosna 1. 1-11
Banucosa Enena Anexcanngposna T. 1-2
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Bopsnosa Mapust AnekcannpoBHa T. 2-1
IaiiBopon Tatbsina JIMutpreBHa 1. 1-3
lNanoukuna Enena OnerosHa T. 1-6
anTymyp Apuymcomnonro 1. 1-3

I'apcua [legpo Ponango T. 1-6

I'atuka Kapen Apacenu 1. 2-4

I'BozneBa EnnzaBera Bmagumuposna T. 2-4
I'eoprobuanu Tamapa ['eopruesna T. 1-5
I'onosanor Mapk T. 2-3

I'omy6eBa Mapust BeanamuuoBra T. 1-1
I'opOogen Anekcannpa Cepreena T. 1-3
I'puropen EnuzaBera AnnpeesHa T. 2-8
I'puropeeBa BukTopust AjnexcannposHa T. 2-1
I'ycnaxoBa Anna Bmagumuposna 1. 1-11
I'ycnsikoBa Huna MBanosna T. 1-10
I'yroposa Jlrommuna BsdecnaBoBHa T. 2-7
Jlab6ar Amaa 1. 1-2

Ha6o Camny T. 1-2

HanageBa Mapust HuxomnaesHa T.2-1
HanumnoBa Mapuna ['ennaaueBHa T.1-1
JemenbxanoB Maromen JI3esBabIeBUY T. 2-5
JIxabuera Cremna Dns0pycoBHa T. 1-3
xannone ["abpuena 1. 1-4
oxunucrpennu P.C. 1. 1-4

Jxymuonopu Jlywmku 1. 1-10

xymanoB Hypcynran 1. 1-8

J3t00a Exatepuna AnekceeBHa T. 2-5
HuMartteo Banna 1. 1-4

Honepsnsn Jlapuca I'puropreBna 1. 2-1
Hoponnna I'anuaa HukonaesHa 1. 2-7
HpeirBans Auna BanepseBHa 1. 2-9
Hpeireans [Nonuna BajgepseBna 1. 2-9
Hynre Ansnepen 1. 1-3

Eropos Muxaun Uropesud T. 2-6
Enbkuna Enuzasera KupuiniosHa 1. 2-6
Enunnuk [Nonuna Pomanosna 1. 1-3
EpmaxoBa Kcennst BagumosHa 1. 2-7
Epmunosa EBa AnnpeeBna T. 2-4
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Epodeera Bukropus BsuecnaBopna T. 1-1
EpmioB Banum Anekceesud 1. 2-5

Kabo Hartanbs MIBanoBHa 1. 1-11
JKaBoponkosa Kapuna AnaronbeBHa T. 2-3
Kenesnosa Onbra Cepreena T. 1-5,
Kentukosa TaresHa MuxaiinosHa T. 2-1
’Kupkosa Exarepnna HukxonaesHa 1. 1-3
Kwmaiinos Ban Biragumuposud 1. 2-2
’Kykos Biagucnas Bnagumuposuu T. 2-8
’KyxoBa AHacrtacust Bmagumupossa T. 2-1
Kykosa Anéna JImutpuesHa 1. 1-2
XKypasner Cranucnas Jmutpuesud T. 2-7
3aBenenckuii Kupumn EsrenseBnd 1. 2-6
3aifieBa AHHa AHapeeBHa T. 2-1
3BonuHckuit Banentun [erposuu T. 1-3; 2-6
3ennH EBrenuit Anexcanaposud 1. 1-1
3otoBa Onbra CtanucnaBoBHa 2-5
3ro3una Banentuna CepreesHa T. 2-2
3rokoBa Kcenust BuktoposHa. 1. 2-7
Wsanos [Imutpuii ['enHanpeBnd 1.1-3
Umz laii 1. 1-7

Nmankynos Mapar Hlaiiaynosuy T. 1-3
Kaneposa Pymus ['asspreBHa T. 1-11
KaiinoBa Onbra AnexcangaposHa 1. 1-11
Kauposa Kanna Onerosna 1. 1-3
KanayeBa Okcana Uropesna 1. 1-1
Kanununa Mapust OnerosHa T. 2-6
Kamarare Cunny Amany 1. 2-3

Kan Banepus Cepreesna T. 2-8
Kanpanosa [lapest Onerosna 1. 1-3; 2-6
Kapaunane Jlaypa T. 1-4

Kaps Jlunus DnyapnosHa T. 2-1
Kapnyxun Anexkcanap Koncrantunosud 1. 2-6
Kunbneesa 3yxpa TarupoBna 1. 2-4

Kum Enena Auapeesna 1. 1-8

Kunrym6wu [1laaban Kaccum 1. 1-8
Kupeenko Onbra Uropesna 1. 1-3
Kupuutos Kupuun BsiaecnaBouu 1. 1-2
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Kupunnosa Anekcannpa JIMutpuesna 1. 2-1
Kneranosa Enena Cepreesna 1. 2-6
Kinumaxuna Axna BanepbeBHa 1. 2-6
Kosnosa Exatepuna Butansesna 1. 1-3
Kokopuna Ilonuna AnekcanaposHa T. 1-5
Konmakos Makcum AnekceeBud T. 2-9
Komnoycosa Onsra Uropeena T. 2-4
Konoganopa Dneonopa ErrenbeBHa 1. 1-8
KonTapésa Mpuna AnexcanaposHa 1. 1-1
Kopo6xor Brnagncnas Aanpeesnd 1. 2-2
Kopoma ®yan Myca T 2-6

Kopmynosa Anacracus FOpbeBHa 1. 1-4
Kocmarosa Bukropus MiBanoBHa T. 1-4; 2-3
KocTtkuna Anekcanapa ImutpuesHa 1. 2-4
Kocteiesa Jlronmuna Hukonaesna T. 1-3
Kotbko Jlrogmuna AHatonbeBHa T. 2-8
Kotpko Maprapura CepreesHa 1. 2-8
Kouanosa Mapus Uropesna 1. 1-1
KpunnuenkoBa AHacracus BukropoBHa 1. 2-2
Kpeumunsina Exkarepuna AnekceeBna T. 1-8
Kynaiibeprenoa Acens Epkanarosna 1. 1-3
KysnenoBa Anecst AHapeeBHa T. 2-2
Ky3bpmuna fna BrmagumuposHa T. 2-1
Kynuesa ['ynpHapa Anexcanapossa T. 1-3
Kynuesa Unaxa ®ukperosHa T. 2-10
Kynukosa Onera Uropesna T. 1-2

Kynnmait Otunmus Xoomaii T 1-1

Kypb6aroBa Anna Uropesna 1. 1-3; 2-3
Kycosa H.X. 1. 2-5

Kyacra Karepune T1. 2- 2

Jlarymikuna Enena Hukonaesna 1. 2-2
JlemenxoBa [lonmnna AnekceeBHa 1. 1-4
Jleonenko Csernana HukonaesHa T. 1-1
Jleceuko Apcennii Cepreesud T. 1-3
Jleceuko Omnbsra BanepoeBna 1. 1-4
JlunaroBa Haransst AnekceeBna 1. 1-11
JluxayeBa Enena Annpeerna T. 1-10
Jlo6ona Exarepuna AsnekcanipoBHa T. 1-3
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JlykamoBa Kupa Cepreesna 1. 2-6

Jlykuna FOnus Cepreesna 1. 2-3

Jlynes Imutpwit Bnagumuposnd 1. 1-1
Jlrox Mapus BnagumuposHa T. 2-1
Jlsmuna [lapest Cepreesna T. 2-1

Jlsmenko Enena AuronoBHa T. 2-3
Masgpiryna Enena JImutpresHa 1. 2-3
MaxkapoBa Mapuna ['ennagueBHa 1. 2-3
Maxkxcumona Osbra AjiekcanapoBHa T. 2-6
MawmamxanoB Poman Xacanosuu T1. 2-2
Maprapsiu ['aruk Apmenosud 1. 1-7
MapxkenoB KoncranTun AsnekceeBud T. 2-6
MapresinoBa Butamus FOpeesna T. 2-9
MacnennukoBa Onbra Brnagumupossa T. 1-1
Macca xynus. 1. 1-4

Maxposa Kcenns CepreesHa T1. 2-3
Mamkosa Upuna BsiaecnaBoBHa T. 2-2
Meiikirane Anekcanipa 1. 1-8
MeiipamkynoBa Kynsimn CagpikoBaa T 1-3
Menemko Arna AnekcanapoBHa T.1-3
Mepkymmnaa Haranss BacunseBna T 1-11
Meccait A6nenbmkanmn T 1-6

MunakoBa Enena AnatonseBHa T 1-4
Muxaitmuenko Keenust FOpnesna T 1-4
MuxaiinoBa Bapsapa AnekcanapoBHa T 2-2
MunuianoBa Onus Jleoungossaa T 2- 2
Moiist Buktopus "anesipno T. 2-9
MokpoHocoBa Mapuna AnonbdosHa T. 2-1
MortakoBa Jlapss JMutpueBHa 1. 2-4
MyxkanoBa MainHa XKyMaOeKKbI3bI T. 1-2
Mycrada Jlxasapa 1. 1-4 Mustafa Jawhara
MyxoproBa Okcana BnagumuposHa 1. 1-2
Meip3siranuesa XKanap XKXymarynosna 1. 1-3
Happiukuaa Mapust T. 1-3

Hasinora Enuszasera AnekcanapoBna T. 1-3
Hryen By Xoanr ®slonr 1 1-1

Hensnkxosa Kpuctuna FOpbeBHa T. 2-6
HexpacoBa Mapuna AnekcanapoBHa T. 2-7
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H'zagu H'rece ®pomens [Masmne T. 1-6
Hurmat3zsHoBa FOnus JIsBoBHa T. 1-11
Hukutun Aprem AHIpusiHOBUY T 2-8
Hukutun Cepreit Anexcanaposud 1. 1-10
Hukonaesa KOnmus AunpeeBna T 2-6
HoBukoBa Anuca Brmagumuposra T. 2-1
Hypraesa Amus KamunonosHa 1. 1-4
OO0yxoBckast Amia AyiekceeBHa T. 1-2
OxkazoBa 3apuna [lerpoBHa T. 1-3
Owmapxanosa JIsiina MyxTapkseI3el ToM 1-1
Opnosa Banenruna Cepreesna T 1-1
OtmaxoBa AHactacusi Hukonaesna T. 2-6
Odwurnepona Ilonmaa BnagumuposHa 1. 2-6
[Mamatkwa Urops CepreeBud T. 2-6
[Mandunosa Mapuna AnekcaHapoBHa T. 2-5
[MapcynkoB JxumOs AnekcaHapoBud T. 2-8
ITaykoBa Anekcannpa AHapeeBHa T. 2-3
[lene Anexcannpa T 1-4

IlerpoB Huxura Anexcannposud Tom 1-1
ITutkeBny Mapus FOppeBHa T. 1-1
[Muropenko INonmna Oneroena 1. 1-3
[Muuyruna EnuzaBera KoncrantuHoBHa T. 2-3
[Tonmpesosa Omus Annpeesna T. 1-3
[Nomymkuaa Onecst AnekcaHapoBHA T. 2-2
IMonorrix Cepreit Onerosuu T. 1-3; 2-6
[lonmeiHoBa 'annna BsyecnaBoBHa T. 1-2
[TornomapeB ®&nop EBrenpeBnd T. 2-5
[MonkoBa Exatepuna Onerosna T 2-2
INonkoBa Anna Bnagumuposna T. 1-3
[TomoBa Tartesina I'eopruesna T. 1-11
Ionmpsimyxun Anexcannp AjekcaHapoBud T. 2-4
[punyruna Upuna BnagumuposHa 1. 1-3
[Ipoxununna Anna HukonaeBna 1. 1-3
[Ipouesu Nzabens ['yagano 1 1-4
ITyxnsako Bepa IlaBnoBHa 1. 1-1
PazymoBckas Mapuna [Terposna T. 2-9
Pamoc Apyka Mapunenus T. 2-3

Penuna Maprapurta Muxaiinosna 1. 1-3
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Puoc Banepus HukonaeBna 1. 2-4
Poroxxun Bacunuit Hukonaesuy 1. 1-1
Ponnonosa Onbra MuxaiinosHa 1. 1-1
Poxnecteenckas Mapus CepreeHa T. 2-6
PynneBa Mapust Anapeesna 1. 1-11
CabupasHoBa AnnHa J[mutpueBna T. 1-5
CaBocuna Enena AnekcanmposHa 1. 1-3
Caiiko Slna BuranneBna 1. 1-10
Canumesa Hennn MaxmyToBHa T. 2-6
Camnpsiknnaa Kapuns [1aBnoBHa 1. 2-6
CourtHeB AutoH Bnaguciasosuu 1. 2-1
Ceupugenko Jmutpuii ['eopruesud 1. 1-3
Cenpmen Exarepuna BagumosHa 1. 2-4
CepreeBa Hatansst Annpeepra T1.2-9
Cecenbs Kacra [lerpona 1. 2-4
CunenpankoB Auapeit IOppeBnd 1. 2-1
CunenpaukoBa Harames FOppeBra T. 2-1
Cupnoposa lOmus Cepreesna 1. 1-1
CkpunankoBa FOmust FOpbeBHa 1. 1-3
Cwmupnos Erop Oayapnosuu 1. 2-9
Coboner Auapeii Hukonaesud T. 2-1
ConoBbséB Anexceit Hukonaesnd 1. 2-7
CyxopykoBa Cseriana Onerossa T. 2-4
Tapacos MBan Bnagumuposud 1. 2-6
TapacoBa Enena AnekcanapoBHa 1. 1-6
Tapko Anekcanap Muxainosud T. 1-3
Teepesosckas Kecenus Onerosna T. 1-6
Tepexosa Ceetnana MianosHa T. 1-11
Tuxepuna bopucenko Jxum Pyc 1. 1-4
Tuxepuna bopucenko XKaner 1. 1-4
TxauyeBa Anna CepreeBHa T. 2-6
Tobpatos Cepreii AHaTOJIBEBUY T. 1-5
Tmenymuna Upuna Cepreesna 1. 1-6
Vianosa Kanuronuna Jleonnmosna 1. 1-11
VYnanckas FOmust BukroposHa 1. 2-2
VYnbsHoBa Mapust AnekcannpoBHa T. 2-6
Oenesa dapes ImurpuesHa T. 2-3
®dedenona FOnmus MuxaiiiosHa T. 2-9
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®wmmnmosa [lapes BukroposHa 1. 2-8
®opuapo xakono 1. 1-4

®ponosa Kcenust Banumorna T. 2-3
Xazaeit Camanex T1. 1-1

XazpikoBa Asuta AnekceeBHa T. 2-3
XaprnamoBa MapuanHa JIMutpreBHa T. 1-4
XopnaeBa Bacunuca HukonaeBna T. 2-6
XoxioBa AHHa AJleKcaHApOBHA T. 2-2
Xyneinuna Banepus CepreeBna 1. 2-6
XycuymmuH Purac PacuxoBua T. 1-4
[aronosa Anuna CepreeBna T. 2-8
LIBeTkoBa BukTtopus PomanosHa T. 2-8
I[BetkoBa FOmms AmutpuesHa 1. 1-3

Yayc Buonerra OneroBna 1. 2-6
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neraxoB Anaronuii [lerpoBuy 1. 1-4
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