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The climate of the city and its ecological significance
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Literature review on natural-climatic conditions of urban areas is conducted in this article. Environmental as-
sessment of urban areas is given. Natural and climatic environment of urban areas continues to lose its quality
that makes it not only uncomfortable, but also dangerous to public health. Loss of quality of urban.environ-
ment is associated not only with an extremely high level of physical-chemical air pollution, but also with
noise, vibration and other anthropogenic impacts. These impacts on the surface layer of the atmosphere ad-
versely affect the health of the population that uses urban areas both for recreation and for a walk or for other
purposes.
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The natural and climatic environment in urban areas continues to lose quality, which makes it not only
uncomfortable but also dangerous for population health. Loss of urban environment quality is associated not
only with an extremely high level of physical-chemical air pollution, noise, vibration and other anthropo-
genic impacts, but also with the appearance of climatic anomalies of meso-and microscale on the territory of
cities. Seal construction, the growth of anthropogenic heat emissions, destruction of green space, increase of
the area with artificial turf and other types of anthropogenic transformation of Earth's surface lead to a
change in the radiation and heat balance, fields strain of'wind characteristics, air temperature, precipitation
and redistribution of many other consequences. These effects on the surface layer of the atmosphere ad-
versely affects the well-being of the population using urban areas as for recreation or just walking place to
and from work or for other purposes.

Increasing demand on the qualitative and quantitative assessment of environmental components is re-
sponsible for the relevance of the space-time distribution of climatic parameters studied area as climatic and
ecological condition of the place of residence of @ person in many ways defines the aspects of his life. To
characterize the climatic conditions from the standpoint of preservation of human health, it is necessary to
determine the level of climate discomfort because question about people's health in the third millennium is
increasing to a problem of the future. Humankind has already faced a global problem — the restoration of
the natural quality of the environment, using the experience of all countries. Certainly, interest concerns
monitoring of the geographical‘environment changes and human health. The resulting schemes of the spatial
distribution of climaticiindices (indicators) in the study area allow informatively and graphically display data
calculations of the resulting analysis and synthesis.

In recent years cities. like objects that fully satisfy social needs of modern society receive special atten-
tion. Today the concept of the city as an artificial entity does not meet dictates of the time and must be re-
placed by the.concept of cities as ecosystems, human habitat in creation of which along with anthropogenic
factors natural factors also play an important role. Urbanized area should be considered as a physical-
geographic entity with its inherent climatic and landscape features as defined by landscape and geological
and geomorphologic conditions, which provide its ability to perform the functions of the spatial basis of so-
ciety, to create conditions for social and industrial infrastructure and ultimately for the sustainable develop-
ment of the city as a whole.

Observations of climate change show that the average temperature over the last thousand years has in-
creased — this is the first factor. The second — an increase CO, concentration in the atmosphere that oc-
curred as a result of huge industrialization growth after World War II. There is a definite correlation between
these two factors. Look at the change in CO, concentration and changes in average global temperature. The
obvious correlation is a scientific fact. Now look at the graphs of change in temperature, CO, concentration
in the atmosphere and a rise in temperature observed over the last 40 — 50 years — a sharp rise. Whether
the growth of 0.6 degrees proved over one hundred years is important? At first glance, it does not matter, but
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nevertheless has a greenhouse effect on the environment development. In this case there is no doubt that CO,
is a greenhouse gas [1].

Global climate change is already instilled to the local manifestation of a significant and extreme
weather changes as snowfall and rainfall, hurricanes, etc. In recent years there are extreme manifestations of
weather in those regions where it had not previously seen. The main economic loss due to this fact is increas-
ing. There are studies that show increased incidence of various types, such as malaria in the case of moisture.
There are various forward-looking scenarios — do not exclude the possibility that it would begin to melt the
permafrost in Russia or the Gulf Stream would turn its direction. The process of desertification is developing
for many reasons. But they all relate to climate and human activity [1].

If we talk about Kazakhstan, then we should not forget that we live in a zone of risky agriculture. And if
someone hopes to benefit in our harsh conditions, he is much mistaken, the loss of unbalancing the climate
system will be much higher. Processes of desertification are developing. If Kazakhstan is seen as a land that
has defined biodiversity and not as a barrel of oil, we should be concerned about the preservation of this
unique area. In addition, a major problem for the republic even regardless of climate change; was and will be
a small amount of available fresh water on the territory [1].

City is a complex, territorial, multistructural, open, controlled system. Definitions of city term are nu-
merous, but in general the main features of the cities selection are high concentration of population, special
activities, unique types of buildings and so-called urban lifestyle. In view of the heterogeneity of the essence
and multifunctional of city the problemof its study is at the junction of various sciences — geography, ecol-
ogy, history, sociology, cultural studies, economics and others. At the present time a considerable amount of
empirical data has accumulated, but there is no common understanding about the city as an object in which
economic, environmental, social and cultural processes are inextricably linked to the place where they occur
and, therefore, spatially «fixed» in it [2].

The transition from a planned economy to market economy demands new approaches to the manage-
ment and development issues of urban space. There is a rethinking of the concept of the urban environment
as a space for a comfortable life, which determines the formation of new urban area. Obviously, the creation
of the modern concept of formation and dynamics of urban space should be based on the achievements of
both the natural and technical sciences and humanities. Scientific direction in which this synthetic study may
be conducted is the geo-ecology. Geo-ecology is an area of geographical science which studies the geo-
graphical environment and its constituent natural and natural-anthropogenic geo-systems and use of humani-
tarian and ecological approach to develop the theoretical foundations, principles and standards for environ-
mental management, sustainable development of society and to optimize its interaction with the environ-
ment [3, 4].

Creation of cities is dictated by the desire of a person to live in comfortable conditions. Comfort criteria
are: 1) security from naturaldisasters, accidents and natural hazards, sustainability of the environment;
2) availability — for communication with other regions, at the same time, the unavailability to potential
enemies; 3) resources —— natural, social, and optimality of their territorial position in relation to the city;
4) appeal — aesthetic/and spiritual terrain, macro and micro-landscapes, and 5) health — to save the lives of
individuals, social‘groups and ethnic groups as a whole, recreation.

The reliefof the Earth, rocks and vegetation are the environment of a living and ecological condition of
the development and functioning of the biosphere. A person as a part of the biosphere also has its own envi-
ronment, its ecosystem. Like all other organisms, a person changes this environment in accordance with its
social needs. Most of the cities appear in junction node of morfosystems, mainly in river valleys of 2-3 or-
ders. But cities are not really on morphostructural site, but on a more stable water-divide and terrace surfaces
near ' waterways to provide the city with water, energy and communications. River valleys are natural geo-
morphic boundaries, first by external as well as the growth of the city, the internal dividing of districts, mi-
crodistricts, quarters.

Relief, composition and properties of soils determine microclimatic differences, redistribution of mate-
rial and energy in the landscape, formation of water balance of an urbanized area. These indicators by creat-
ing a framework of urban ecosystems affect the character of building, construction of communications,
maintenance of buildings and the sanitary-hygienic conditions, including formation of technogenic geo-
physical and geochemical fields, landscape and architectural design of city, public health and its psycho-
physical condition, so literally control the budget of the city.
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It is necessary to distinguish between favorable (comfort) and negative (discomfort) geomorphic condi-
tions. Favorable conditions are conditions that lead to the improvement of human health, ensure the safety of
his own, dwelling, household objects, contribute to maintaining and developing the necessary social condi-
tions and economic ties. Unfavourable conditions harm directly to the person, his business activities, his
habitat, cause discomfort.

Main conditions among uncomfortable geomorphologic conditions and facilities in urban areas are:
1) closed basin with a long stagnation of air and temperature inversions; 2) areas not protected by natural
barriers against strong winds and storms; 3) territories situated on the windward side of the sources' of at-
mospheric issues (of any nature); 4) territories with large daily fluctuations in temperature and humidity;
5) flood plains, steep slopes, badlands; 6) zones of dangerous exogenous processes — erosion,karst, suffu-
sion, flooding, water logging, thermo erosion and others; 7) zone of active faults and zones of‘increased frac-
turing of rocks; 8) zones of geochemical anomalies and discharge of fluids from the depths of the earth's
crust; 9) zone of high seismic activity; 10) geopathic zones of unknown origins [4].

The city is a too complicated system in order information about its constituent partsswould be concen-
trated in one place. Moreover, the data of any area of activity, complex objects, components, territory, etc.,
often are at the disposal of various departments and organizations, mostly are independent from each other.
A striking example of this situation is a relief. If information about past natural terrain is still available to
research institutions, information about his past and the present artificial is not subjected to any scientific
classification accumulating useless in the city archives. And it is wrong; since plans for urban areas cannot
rely on the natural frame. Therefore, we define the basic techniques of geomorphological researches and en-
vironmental designation for urban areas.

For assessing ecological and geomorphological discomfort in urban areas several criteria are chosen
that reflect potential anomalies of geophysical and geochemicalfields. Among of geophysical fields gravita-
tional and structural abnormalities are the most informative. Factors that have a mixed nature and the cumu-
lative effect, such as physical and chemical processes in_the ‘soil horizons and their underlying rocks, influ-
ence a great threat to human health and safety of household infrastructure. Such dangerous process in the city
is a soil-corrosion. In analyzing the causes of failure of underground utilities, including cable networks, it
became clear that the share of damage as a result of soil and groundwater corrosion accounts for around
30 % of total damage [5, 6].

In the cities pollution is concerned with the propagation of liquid municipal waste, solid waste of indus-
trial production, domestic and industrialillegal dumping, filling stations and tank farms, waste gases of mo-
tor vehicles, industrial plants, power plants, which with the rain and snow melt into the soil and then into the
groundwater. The highest concentration of the polluting components is found in low areas of relief. On the
territory adjacent to major highways, there is a significant accumulation of chlorides in connection with the
use of sand-salt mixtures against icing.

The danger will represent physical fields of technogenic character, such as a field of stray currents.
Sources of stray current (industrial energy-intensive industries, electrified rail transportation, power lines,
cable networks, power plants, etc.) excite the field pulse of varying amplitude and frequency. The total level
of exposure to stray currentis determined by the superposition of the effects of different sources. The high
level of stray current field (up to 1000 mV/m) provides intensive energy corrosion influence on underground
metal and concrete structures and communication.

Vibratory field is a type of technogenic physical impact and one of the factors affecting the strength and
deformation properties of soils. Highways form a complex system of linear constant sources of vibration and
intermittent operation. The amplitude and frequency of oscillations, the size of the zone of influence trans-
port:sources depend on the traffic flow and its composition, condition and quality of road surface, the coating
material, its includings, the presence of irregularities on its surface, the local geological and geomorphologic
conditions [7].

Thus, as a result of an integrated approach a certain scheme (algorithm) of formation of uncomfortable
living conditions of people in urban areas can be structured. Tectonic processes violate the structure of the
surface areas of the earth's crust, formed fault zone and zone of increased fracturing. On them removal of
chemical elements on the surface is made, but river valleys also lay. Erosion processes in the last will in-
crease the contrast of relief. Bottom of valleys, slopes and watersheds are forming. Gravity anomalies appear
on the slopes, which are associated with many dangerous geomorphological processes, landslides, rock falls,
etc. Type of relief (in the broadest sense) affects the nature of migration flows of chemical elements, deter-
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mines their structure and orientation. Redistribution of chemical elements in the components of geo-and eco-
systems (air, water, soils, unconsolidated sediments, living organisms) creates a biochemical background of
the human environment. Biogeochemical environment background fundamentally affects the performance of
the last and most important element in the proposed algorithm — the health of the population. Therefore, a
natural component of medical and ecological problems is extremely important in studying the health of the
urban population.

Urbanized territories are the most active arena of human economic activity, which results to an active
change in the morphology and the nature of the surface soils. Within the city person actually creates an arti-
ficial topography: buildings, surface and underground communications, waste heaps, road slopes, ditches,
canals, ponds, etc. [8]. These artificial forms of relief sometimes make a significant contributionsto.the redis-
tribution of migration of chemical elements, in the formation of local climate, geophysical anomalies. In this
regard, usually assessment of technogenic component of city relief and its influence on the formation of
zones of ecological and geomorphological discomfort is conducted. Using special maps one can determine
the impact of economic activities in changing not only the terrain but also the entire lithogenic basis, the na-
ture of migration of chemical elements, formation of geochemical and biochemical anomalies, etc.

Overall, the evaluation of ecological and geomorphologic discomfort in urban.areas.is a complex task,
geoinformational. For its solution it is necessary to involve collection and study/of a large number of actual
(empirical) and analytical statistical material in various fields of knowledge. Today solution of this task is
impossible without the use of new geoinformation technologies and digital elevation models in studying spa-
tial relationships of objects. The main method of the GIS-researches is spatial-temporal modeling, based on
the integrated use of various types of geospatial data. For the eco-geomorphological researches the key mo-
ment is creation on the basis of fact sheets of digital elevation models and their subsequent interpretation of a
specific task.

Hopes to create a favorable environment for people with engineering and technical resources that can
offer modern scientific and technological progress, often.not met. The urban environment in many cities is
continuing to lose quality by becoming not only uncomfortable but also dangerous for your health. The loss
of quality of city environment is associated with extremely high levels of chemical pollution and noise im-
pacts and the emergence of climate anomalies of meso- and microscale in cities. Sealing of buildings, in-
crease the number of floors, emission of technogenic heat, destruction of green spaces and increase in the
area with artificial turf and other types of anthropogenic transformation of the earth's surface in the process
of town planning activity lead to changes in radiation and heat balance, fields strain of wind speed, air tem-
perature, precipitation and redistribution of many other consequences. Most of these impacts on surface air
adversely affect the well-being of the population as using city territory for recreation or simply for moving
on it.

These problems make us'to think about possible ways to improve the microclimate conditions — «mi-
cro-climate melioration». Obviously, for the most part of open urban spaces is not applicable to the active
influence of microclimate such. technical facilities as are enjoyed to create micro-climatic conditions of the
internal environment of buildings. Therefore, the focus of this issue is to use the influence of microclimatic
conditions on compositional-development and design features of individual buildings, use of facade cladding
materials and artificial surfaces that direct microclimatic impact have, organization of green space so that
they fully smooth negative microclimatic effects that occur in urban environment.

The climate has a great importance. For all the differences of individual weather days, months and years
in-each area one can distinguish well-defined environment. Climate is called the set of atmospheric condi-
tions (weather) that is typical to that local inherent depending on its physical and geographic location. Under
the physical-geographical position it means not only the latitude, longitude and altitude, and terrain, position
relative to the water bodies, soil and vegetation and other features of the underlying surface and the land-
scape, providing a sustainable impact on the state of the atmospheric boundary layer [9].

The main reasons for the formation of specific to a particular area of climatic conditions are particularly
atmospheric circulations that determine the seasonal trend and frequency of synoptic situations in the area, as
well as its ability to create their own, smaller circulation mechanisms and transform properties coming to the
area of air masses.

In the cities the transformation of air is related mainly to the restructuring of the heat balance, leading to
the entrance surface air an additional quantity of heat energy, so built-up areas that are large enough create
specific climatic conditions, different climatic conditions of the surrounding landscape. Urban climate has an
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impact on the population and almost all economic activities: construction and operation of buildings, roads,
bridges, utilities (primarily sewer and heat supply).

The most important in terms of architecture and climate analysis climatic characteristics are: solar ra-
diation (direct and indirect), temperature and humidity conditions, cloudiness and rainfall, wind speed and
direction, nature of its impulsiveness and frequency of calms. These climatic parameters in the complex and
each itself affect mode and conditions of use of buildings, structures, utilities and transport infrastructure of
the city.

If you say about influence of climate on a person who is in the open space located in the temperate cli-
mate of urban development, then important factor is not a particular climatic factor alone or its status, but an
objective reality, such as weather, i.e. combination of many factors affecting the human population and de-
termine its condition. Therefore from a physiological point of view, the most important characteristic is a
local climate through the possible set and the likelihood of recurrence of certain weather< This approach to
climate analysis section as general climatology has been named the complex climatology.

From the physiological point of view we can talk about two ways of weather impact.on humans. The
first is its influence on the thermal state of man, the second is its impact on the psyche: The latter is possible
even when a person is not directly exposed to the weather. This happens due to a complex set of conditioned
reflex and mental reactions, based on the restriction of freedom in the open air or the fear of the elemental
forces of nature. Such states are not relevant to the subject of architecture and climate analysis. Effect on
thermal condition is an objective interaction with the environment by heat exchange, characterized by its de-
gree of stress thermoregulatory state.

For the systematization of research and their application to:the needs of business climate the notion of
climate scales is used. The main ones are the macro-, meso-and‘microscale. Macro scale is used in meteorol-
ogy and climatology for the study of processes and phenomena, comparable in size with the Earth's hemi-
sphere and its major regions (seas, continents). He is too bigand is not used in architectural climate analysis.
In urban climatology given the scale of the phenomena under study and their applicability to the city's vol-
ume of different levels an additional intermediate «local» scale — submezoscale is introduced.

Under the mesoscale climate change the processes occurring under the influence of a city, or any terri-
tory — a large lake, river valley, mountain, etc. are usually described. Cimate of Moscow as a whole is re-
ferred to as mesoclimate, climate of individual districts; neighborhoods, city parks — as submezoclimate,
climate inside a courtyard of individual spaces — as microclimate.

Local scale (submezoscale) is the scale that characterizes the climate within the blocks with the same
intensity of urban use, similar morphotype development, relief, uniform system of green spaces, i.e. area
with repeated similar microclimatic conditions. A typical dimension of this scale is from hundreds of meters
to several kilometers.

For most of cities of temperate climate integral albedo in summer is between 10-30 % at the most
common value of 15 %. Green areas usually tend to have greater reflectivity compared to the buildings and a
wider range of seasonal.changes.

Anthropogenic transformation of the physical properties of the surface of the active layer leads not only
to change its albedo, but its penetration for precipitation and groundwater. Under natural conditions cost of
heat for evaporation are major consumable parts of heat balance the earth's surface. The ratio of these costs
to the radiation balance is annual average of 80 % in the forest zone of the European territory of Russia de-
creasing to 70-50 % in the plains and up to 10-30 % in the desert, where the evaporation is limited precipita-
tion [10].

Urban sprawl affects evaporation, which occurs due to violation of the natural water balance of the sur-
face water catchments. Urban sprawl reduces the magnitude of the evaporation layer at the expense of evapo-
rating area and removal of runoff storm water networks. Changes in the level and mode of supply of
groundwater is due to redistribution of the catchments area with different coefficients of runoff and leakage
from water communications.

Moisture deficit that is available for evaporation significantly affects not only water but also the heat
balance of the earth's surface in the city, especially in warm period. As a result of evaporation from the terri-
tory of Moscow in the average during warm period about 90 MJ/m* per month, including in July 48 MJ/m” is
not consumed. By reducing the cost of heat for evaporation energy of the radiation balance is more spent on
the turbulent heat exchange with the atmosphere and its own infrared radiation surface, enhancing the effect
of «heat island». Locally by changing the runoff coefficient and heat losses by evaporation from surfaces
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with a balance of artificial and natural finishes, you can effectively regulate the microclimate conditions of
the territory of urban development [11, 12].

Utilities, industry and transport give a huge electric and thermal load on the fuel and energy economy of
cities. Coverage of this load requires a huge amount of fuel, which in turn leads to a massive impact on the
urban environment, in particular, its chemical and thermal pollution and, consequently, to change of the city
mesoclimate. It is believed that in large cities that situate in middle and high latitudes heat flows of tech-
nogenic origin of its size comparable to the radiation balance.

Thermal energy supplied to inside of the building is used for heating and ventilation. Thermal energy ff
the buildings consumed by the removal of hot air with exhaust ventilation systems, by its infiltration outside
through the building envelope, ventilation in buildings through open windows, transoms, doors. windows.
Transmission of heat from buildings into the environment occurs through the building envelope due to their
thermal conductivity.

Positive anomaly of heat balance compared with natural conditions is due not only to technogenic en-
ergy consumption, but also with the transformation of physical properties of the surface-active layer of soil.
Town by creating its own extra energy flows distributes natural flows. Therefore in order to understand the
reasons for formation of specific mezoclimate conditions in city analysis of the structure of positive anoma-
lies of the heat balance and its comparison with the structure of the heat balance of the surrounding city terri-
tories is interesting [13].

Analysis of the structure of positive anomalies of the heat balance shows that positive anomaly in sum-
mer more than half is formed by transforming physical properties of the surface active layer, while in winter
the main reason for formation of positive anomalies in the thermal balance is technogenic emission of heat
into surrounding space.

From the analysis of the structure of the anomalies of theeat balance another important rule follows:
the main reason of the positive anomaly in summer time is the lack of moisture available for evaporation that
occurs at the expense of draining the city by storm sewer system. Therefore evaporation in July is almost 2
times more energy under expenditure than an additional area of the city receives due to its lower albedo.

Conclusion from here follows that the main activities on reclamation of microclimatic conditions in the
building should make the structure of the heat balance approach to natural conditions by increasing the inte-
gral albedo of urban sprawl; reduce the runoff coefficient and increasing evaporation from the urban area.
The first condition is achieved by using lighter materials with high reflectivity for roofs, facades and paving,
the second — by increasing the proportion of green-areas in the balance of urban areas.

The natural and climatic conditions continue to be a critical factor of the environment that largely de-
termines the comfortable living person throughout his life.
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OyenbekoBa A. XK., Keicraybaesa 3.T., Onaes C.T., Kypmanranuesa J[.C.
Kasa kiIuMaThl :9He OHBIH IKOJOTUSIJIBIK MAHBI3AbLIBIFbI

Maxkanaza ypOaHM3aUUMsIIaHFAaH ayMaKTaplarbl TaOMFM-KIMMATTBIK JKarJailapra ofeOu LIOy >Kacajbll,
OJIapIbIH IKOJIOTHSUIBIK JKaFIaiibiHa Oara Oepinren. TaOUFU-KIMMATTBIK XKaFqall afaM eMipiHiH KOJailIbIEBIH
AHBIKTAWTBIH OOJFaHIBIKTaH, KOpIIAFaH OPTAHBIH MaHbI3ABl (aKTOPIaphIHBIH Oipi OOJbIN ecenTefie/T.
VYpbaHuzanustaHFaH OpTa CarlachIHBIH OY3BUTYBI, aTMOc(hepaHbIH (U3MKAIBIK-XUMHSUIIBIK KaJABIKTapbIMEeH
JIACTaHyhl, Iy, AIpiT MEH Oacka jJa TEeXHOTECHI BIKIAJIbIMEH Jie OaiIaHBICTBI OOJBIT OTHIP. ATMOCHEpa sxep
KBIPTBICBIHA MYHJall BIKHAJbl ypOaHHM3aIMsIaHFaH aiiMaKTapJarbl XaJbIKTHIH JCHCAYIBIFBIHA Kepl ocepiH
THUTI3yJIe.

B craree mpoBeneH nHTepaTypHBI 0030p IO HPUPOIHO-KIMMATHYECKHM YCIOBHSAM ypOaHW3HPOBAHHBIX
TEpPUTOPHHA, aHa UX SKoNOrHYecKas oreHka. [IpupoaHo-kiuMaTHdecKkas cpefa ypOaHU3UPOBAHHBIX TEPPH-
TOpHIt TPOJOIKAET TEPATH KaUeCTBO, YTO JIENAET €€ HE TOIBKO AUCKOM(OPTHOH, HO M OMACHOM IS 3M0POBbS
Hacenenus. [loTeps kauecTBa ypOaHU3MPOBAHHON CpeJIbl CBSA3aHA HE TOJIBKO C YPE3BBIUAHHO BBICOKUM ypOB-
HeM (pU3HKO-XHMHYECKOTO 3arpsA3HeHUs aTMOC(EpBI, HO U C LIyMOBBIM, BUOPAIIMOHHBIM U APYIMMH BHIAMH
TEXHOTE€HHOTO BO3JICHCTBUS. DTN BO3/ICHCTBHS Ha MPU3EMHBIA CIIO aTMOC(epsl HeOIaronpyusaTHO CKa3bIBa-
I0TCSL Ha CaMOYyBCTBHH HACEJIEHHMSI, HCIIOJIB3YIONIEro YpOaHN3NPOBAaHHbBIE TEPPUTOPUH KakK Ul peKpearuy,
TaK U JUIs IPOTYIKU WIIN IPYTHX HeTe.

VK 599.323. 5 (574.3)

I"T.Kaprb6aeBa

Kapazanounckuii cocyoapcmeenniii ynusepcumem um. E.A. Bykemosa

JAunnamuka yucjaeHHocTH XoMa4KoB [lenTpanbnoro Ka3axcrana
U onpeaeasiromme ee paxkropbl

B crartee paccMOTpeHBI OCHOBHBIE XapaKTEPUCTUKH M IWHAMHUKA YHCICHHOCTH TPEX BUIOB XOMSIUKOB
(41l1ocricetulus eveesmanni, C. Migratorius u Ph. Sungorus) Llenrpansnoro Kazaxcrana. Ha ocHoBaHuM co-
OpaHHOTO M 00pabOTaHHOFO-MaTepHaia Ope/eIeHa OTHOCUTEIbHAs M CE30HHAsA OMOTONMYECKas YMCIICH-
HOCTb, CTPYKTYpPBI JOMUHUPOBAHHS TPEX BHJOB XOMSIYKOB, OOMTAIOIIMX B Pa3iM4HbIX paifonax Ka3zaxckoro
MENKOCONOYHNKa. OnpereneHsl BIUSHHE METEOPOJOrHYeckux ()aKTOpoB, M3MEHEHHs 3allacoB KOPMOB M
4yCia XMITHAKOB Ha IMHAMUKY MX YHUCIICHHOCTH. B X0/1e M3y4eHus MOmyJ IsIHOHHBIX LIMKJIOB XOMSYKOB TIPO-
aQHAIM3UPOBAH KOMILIEKC SKOJIOTHIECKHX [TapaMETPOB, OTPAXKAIONINX COCTOSHUE TPEX UX BUJIOB HEMIOCPEICT-
BEHHO. B IIPHPOIHOIT 06cTanoBKe. OO00IIEHEI MaTepHaIIbl COOCTBEHHBIX UCCIIEIOBAHHI M OOIIMPHBIE JTUTEPa-
TypHBIE JaHHEIE.

Kniouesvie crosa: nuHaMuka 4HCIEHHOCTH, TPBI3YHBI, MOMYJALMS, POKAAEMOCTb, CMEPTHOCTb, apeal, Te-
puodayHa, KoneOaHus, IUKIIbI, JOMUHUPOBAHUE.

WzmeHeHus YMCIEHHOCTH KUBOTHBIX U (DAKTOPBI, UX BBI3bIBAIOLIUE, BCETJa SIBJISUINCH OHOM U3 OCHOB-
HBIX MpoOJieM 3KoJI0oruu. /IMHaMuKa 4MCIIEHHOCTH PA3JIMYHBIX BUJOB MBIIIEBUIHBIX I'PHI3YHOB CTPOrO BH-
nocneurduyna [1]. bonpmie Toro, momynsuuu BUAa TakKe pazIHyaroTCs MEXIY COOOH Mo XapakTepy U3Me-
HeHUH yncieHHocTH [2]. IIpuHATO cuuTaTh, YTO AMHAMMKA YMCIEHHOCTH I103BOJIICT HAAEKHO BBIABIATH I10-
MyJAud. PUTM IBMOKEHHS YUCICHHOCTH JKMBOTHBIX OINPEAEIsIeTCS KOMIUIEKCOM 3K30- M 9HJIOTE€HHBIX (ak-
TOPOB, WJIH, APYTHMH CIOBaMH, OCOOCHHOCTSIMH HMOMYJISIIUOHHONW ¥ MOP(QO(PU3UOIOTHIECKON OpraHu3anun
1 KOHKPETHBIMHU YCIIOBHAMH MecTo0oOuTaHui [3].

[IpocTpancTBeHHAs CTPYKTypa MOIMYJIALUKN TECHO CBsI3aHa C YUCIEHHOCTHIO HACENCHUS. X0 IBUKEHUS
YHCIICHHOCTH OOYCJIOBIMBAETCS COOTHOILIEHHEM IBYX JAeMOrpadHuecKHX IMoKa3aTeneld — poKIaeMOCTH U
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