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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.



bacpengakTtops
3. . 1., mpodeccop, KP ¥FA akanemuri
HN.K. BeiicembeToB
Bac penakTopbIHBIH OpBIHOACAPHI
Koaraes I'.K. npod., reosr.-MuH. F. TOKTOPHI
Pegaxnous ankKacs

AbaxanoB T./. mpod. (KazakcTtan)

Abumesa 3.C. npod., akagemuk (Kazakcran)
Ara6exkosB B.E. akanemuxk (benapycs)

Aaues T. npod., akagemuk (O3ipOaiikan)
Bakupor A.B. mpod., (KsipreicTan)

Becnae X.A. npod. (Kazakcran)

Bumum6aes B.K. npod., akagemuk (Kazakcran)
BykrykoB H.C. mpod., akagemuk (Kasakcran)
Byaar A.®. poo., akagemuk (YkpanHa)

I'anues U.H. ipod., akanemuk (ToxikcTaH)
I'paBuc P.M. npod. (AKLL)

Epranmues I'.K. npod., akanemuk (Kazakcran)
Kykos H.M. npoo. (Kazaxcran)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. nmpod., akanemuxk (Peceit)
KypckeeB A.K. npod., akagemuk (Kazakcran)
Kypuasos A.M. nipo., (Peceit)

Meney A.P. npod., akanemuk (Kazakcran)
Myxamexxanos M.A. nipod., kopp.-mymeci (KazakcTan)
HurmatoBa C.A. npod. (Kazakcran)

O3noeB C.M. nipod., akagemuk (Kazakcran)
Hocrosaruii B. npog., akanemux (Mosgosa)
Pakumes B.P. npod., akagemuk (KazakcraH)
CeiitoB H.C. ipoo., kopp.-myieci (KazakcTan)
CeiitmypaToBa 2.10. npod., kopp.-myieci (Kazakcran)
Crenanen B.I'. npod., (I'epmanms)

Xampepu JTx. . npod. (AKII)

Hreiinep M. npod. (I'epmanust)

«KP ¥F' A Xa6apaapbl. ['eosiorust MeH TEXHUKAJIBIK FBUIBLIMIAP CEPUSICHD).

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Menmrikrenymi: «Ka3akctan PecyOnikacsiHbH ¥ ATTHIK FRUIBIM akanemisice» PKB (Anmartsl K. ).

Kazakcran pecrnyOnuKkachiHBIH MoJIGHHET TeH akfapar MHHHUCTDIINiHIH AKHapaT j>KOHEe MyparaT KOMHUTETIHIE
30.04.2010 »x. oepinren Ne10892-7K mep3imIik 0aCbUIBIM TipKeyiHe KOWBLTY Typajibl KyalliK.

Mep3imainiri: XKbuTbiHa 6 peT.
Tupaxsr: 300 naHa.

Penaxiusaneig mekerxkaipl: 050010, Anmats K., [lleBuenko ker., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecrryOnukachiHbIH ¥ ATTHIK FRUTBIM akaneMusichl, 2019

Penaxmmsaein  Kazakcran, 050010, Anmars k., Kaban6aii 6ateipa kerr., 69a.
mekemkaiipl: K. W. CorOaeB aThIHAAFBI TEONOTHS FRUIBIMAAP WHCTHTYTHL, 334 6emme. Tem.: 291-59-38.

Tumnorpadususlg Mekerkaibl: «ApyHa» XK, Anmarsr k., MypatOaesa kemr., 75.

— 3 —



I'maBHBIH penakToOD
I. 9. H., ipodeccop, akanemuk HAH PK
. K. Beiicem0eToB
3aMecTUTENb II1aBHOTO peAAaKTOpa
Koaraes I'.2K. pod., TOKTOp Te01.-MHUH. HAYK
PenakuuoHHas KONNETr U

AbaxanoB T./l. mpod. (Kazaxcran)

Aoumesa 3.C. pod., akagemuk (Kazaxcran)
Ara6exoB B.E. akanemuk (benapych)

Aaues T. npod., akagemuk (AzepOaiimkaH)
Bakupos A.B. mpod., (Keipreizcran)

Becnae X.A. npod. (Kazaxcran)

Bummm6aes B.K. npod., akagemuk (Kazaxcran)
BykrykoB H.C. mpog., akagemuk (Kazaxcran)
Byaar A.®. poo., akagemuk (YkpaunHa)

I'anues U.H. npoo., akanemuk (TamkuKucTan)
I'paBuc P.M. nipoo. (CILIA)

Epranmues I'.K. npod., akanemuk (Kazaxcran)
Kykos H.M. npoo. (Kazaxcran)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. npod., akanemuk (Poccus)
KypckeeB A.K. npod., akanemuk (Kazaxcran)
KypuagoB A.M. nipod., (Poccus)

Meney A.P. npod., akanemuk (Kazaxcran)
MyxamenxanoB ML.A. ipod., ui.-kopp. (Kazaxcran)
HurmatoBa C.A. npod. (Kazaxcran)

O3noeB C.M. nipod., akagemuk (Kazaxcran)
MocTtoaaruii B. mpod., akanemuk (MosioBa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
Centon H.C. nipod., uwn.-kopp. (Kazaxcran)
CeiitmypaToBa 3.10. nipod., un.-kopp. (Kazaxcran)
Crenanen B.I'. ipod., (I'epmanmst)

Xampepu Tx. . npod. (CLLIA)

ITeiinep M. npod. (I'epmanus)

«HM3BecTusi HAH PK. Cepusi reo/ioruu U TEXHUYECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoOcrBenHuk: PecnyOnmkanckoe oOmiectBeHHoe oObeanHeHne «HamuwoHnaneHas axajgemus Hayk PecrmyOnuxu
Kazaxcran (r. AnMartsr)

CBHUIETENBCTBO O NOCTAHOBKE HA y4YeT IEPHOANYECKOro IedaTHOro u3nanus B Komurere mHpOpMaLuy U apXuBOB
MunucreperBa KyapTypbl 1 uHpopmarmn Pecrryonmkn Kazaxcran Ne10892-7K, sernannoe 30.04.2010 .

ITeproangaaOCTE: 6 pa3 B rof
Tupax: 300 sK3eMIUIApOB

Anpec pegakauu: 050010, T. Anmarsl, yiu. Llleuenko, 28, kom. 219, 220, Tten.: 272-13-19, 272-13-18,
http://nauka-nanrk.kz /geology-technical.kz

© HammonaneHas akanemust Hayk Pecry6imkn Kazaxcran, 2019

Anpec penakuuu: Kazaxcran, 050010, r. Aimvartsr, yin. Kaban6aii 6ateipa, 69a.
Wnctutyt reonornueckux Hayk um. K. . CarnaeBa, komnara 334. Ten.: 291-59-38.

Anpec Tunorpaduu: UIT «Apyna», r. Anmarsl, yin. Mypar6aesa, 75

— 4 —



Editor in chief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev L.N. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-)K, issued 30.04.2010

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz/geology-technical.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2019

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 5 —



N E W S of the Academy of Sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 1, Number 433 (2019), 248 — 254 https://doi.org/10.32014/2019.2518-170X.30

UDC 556.3:556.11:574
M. K. Absametovl, D. K. Adenoval, A. B. Nusupova2

'Satbayev University, Institute of Hydrogeology and Environmental Geoscience named after U.M. Ahmedsafin,
Almaty, Kazakhstan,
*The Institute of Geological Sciences named after K.I. Satpaev, Almaty, Kazakhstan.
E-mail: us.ign_satpaeva@mail.ru; dinaral982_ 82@mail.ru

ASSESSMENT OF THE IMPACT OF ANTHROPOGENIC FACTORS
WATER RESOURCES OF KAZAKHSTAN

Abstract. Water is one of the most important natural resources that support the ecosystem and the daily lives of
people. Water resources are considered renewable, how fast are they recovering and to what extent is their scarcity
threatening the earth's ecosystem? The article describes the current state of water resources in the world in general
and in the Republic of Kazakhstan in particular. Explicit reference was made to the challenges posed by recovering
of fresh water. Main areas to increase the available of fresh water capacity with detailed description. The structure of
the strategic management of the water resources presented.

Key words: water resource, fresh water, groundwater, pollution, anthropogenic changes of environment, water
resources management.

Introduction. Water is a tremendous value, a national treasure. The decision of all the most actual
ecological and hydrogeoecological problems depends on the state of water resources. This is due to the
unique properties of water, its presence in all spheres of the Earth, its important role in the physical,
chemical, biological and geological processes that form these areas, and, finally, its irreplaceability in all
kinds of human life. Any changes in the environment affect water resources [1], and, vice versa, changes
in the quantity, regime and quality of water - one of the main factors of environmental transformation. To
date, a number of complex and acute problems have accumulated in the use and protection of water
resources of the Republic of Kazakhstan. The main reason for their occurrence is the mismatch of the
economic mechanism, financial capacity and management system of water use and protection of the
modern economic system.

Seas and oceans comprise over 96% of the hydrosphere, about 2% - groundwater, about 2% - of ice
and snow, about 0,02% - surface water [2]. The largest part of the earth's fresh water is about 85-90%,
contained in massifs of ice in polar regions and glaciers. Fresh water is also formed in rivers and streams,
fresh lakes and clouds. In general, water, continuously moving on the globe in the global hydrological
cycle under the influence of solar energy, as shown in the figure below, keeps its total amount unchanged,
existing in three aggregate states [3].

There are about 85,000 rivers and temporary water courses in the territory of Kazakhstan; 8,000 of
them are longer than 10 km. The average area of river basin is about 30 km”.

Many rivers belong to the internal closed basins of the Caspian and Aral Seas and Balkhash, Alakol
and Teniz lakes. Only the Yertys River belongs to the basin of the Arctic ocean (Kara Sea). The higher
drainage network density is registered in highlands such as Altai, Zhetysu, Alatau and Ile, and less density
is registered in the areas of sandy deserts of Pre-Aral and Pre-Caspi (less than 0.03 km per km?). The
largest rivers of the country are Yertys with a length (in Kazakhstan) of 1700 km, Syr-Darya — 1400 km
and Zhaiyk —1082 km. Six larger rivers of Kazakhstan have water flow rates in the ranges from 30 to
900 m*/sec (average annual values), 7 rivers — from 50 to 100 m*/sec and 40 rivers — from 5 to 50 m*/sec. [4].
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Distribution of river runoff in the territory varies. Large runoff volumes are formed in the Yertys and
Balkhash-Alakol basins (73-86% of the total resources). There is almost no local runoff in the Nura-
Sarysu, Yessil and Tobyl-Torgai basins in the years of low water. The river runoff of the country is charac-
terized by significant interannual variability: maximum and minimum values of an annual runoff three
times the norm and two times below the norm, respectively. Alternation of groups (low water by 5-7 years
and abounding in water by 1-3 years) is also common for the river runoff. Due to the climatic features of
the country, up to 90% of the annual runoff accounts for spring, and up to 70% of the mountain river
runoff accounts for summer periods [4].

In the formation of groundwater is of great significance climatic factors. The continentality and
aridity of the climate and the extremely uneven distribution of water resources typical for the territory of
Kazakhstan. The air masses coming from the Atlantic Ocean [5], from the Arctic, Siberia or Central Asia,
which bring with them heat or cold, moisture or dryness, play a large role in formation the climate of the
Republic.

Currently, the surface water of all rivers in Kazakhstan are estimated to total 102.3 km3/year [6], of
which 57,6 km’/year is formed in the territory of the Republic and in the neighboring countries
44,7 km’/year.

Surface and underground waters are genetically interconnected and play an important role in
economic and ecological relations of the Republic. Taking into account the high degree of vulnerability of
the natural environment and industries of Kazakhstan’s economy to possible changes in water supply,
several factors need to be taken into account, including climatic changes in local runoff and anthropo-
genic reduction in runoff of transboundary. With these factors in the future, there are threats of a decrease
in river flow resources in general throughout Kazakhstan and in the world as a whole [7].

To this end, there are, again, a lot of factors and environmental problems around the world, because
every year, every day in large industrial areas not only surface water is polluted, but also underground [8-
13]. Sources of groundwater pollution are very diverse. Pollutants can penetrate to groundwater in various
ways: during the drainnage of industrial and domestic wastewater from storage, ponds, sedimentation
tanks, borehole and karst funnel. The natural sources of pollution include highly mineralized (saline and
brine) groundwater or sea water, which can be inserted later into fresh, uncontaminated water during the
operation of water intake facilities and pumping water from wells.

For example, characteristic pollutants in water of the majority of water bodies of Russia are mineral
oils, phenols, organic substances, copper, zinc, iron compounds, biogenic substances, mercury com-
pounds, formaldehyde. The content of pesticides in surface waters, as well as polychlorinated biphenyls,
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which are carcinogens that are not allowed to be dumped into water bodies is a cause and particular dan-
ger [14].

Water ecosystems are being degraded all over the world due to various environmental issues and
factors. The change [15] in the geochemical cycles of elements in the system "watershed-reservoir” causes
a widespread increase of mineralization and salinization of waters, increased turbidity, which entails the
violation of metabolism in aquatic invertebrates and etc [14].

Every year since 1972, the United Nations has held conferences on environmental problems of the
human environment [16]. One of the conference was devoted to the principles of water resources [17].
Special attention was paid to the problem of reducing the number of people with access to drinking water
[18]. One [19-21] of the main subjects in the scenarios of the future was the aggravation of the shortage of
fresh water. The World Bank estimates that, a significant change in the situation in the next 50 years could
be no expectation: by mid-century of the XXI century already 40% of the world's population will expe-
rience increased water stress, 20% - to severely suffer from it. This bleak forecast does not take into
account global climate change [22], which is likely to exacerbate the situation. Prophecies of water wars,
the grand projects of the redistribution of river runoff. Measures to overcome water scarcity are actively
discussed [23] not only within the borders of national economies, but also in the international aspect.
Water more been a topic of debate in all the major forums of the world for the last 20 years.

We feel that anthropogenic change to the environment began since the post-industrial era, but [24]
believes that it began 45 thousand years ago. Currently, worldwide attention is increasingly on increasing
the greenhouse effect due to emissions of carbon dioxide, methane, nitrogen oxides and other greenhouse
gases, which leads to a change in regional conditions of precipitation, an increase in the number of
droughts [25], floods, storms and other adverse natural phenomena, an increase in the average global sea
level, a reduction in freshwater resources and, as a consequence, an increase in economic and social costs
to overcome them.

Changes in the climate system lead to uncertainty in water resources management. The intergo-
vernmental Panel on Climate Change [19] forecasts an increase of 2-4 degrees over the next 100 years.
Increased temperatures will interfere on the hydrological cycle, directly increasing the evaporation of
surface water sources [26].

While the global demand for food and world population is mounting rapidly [27], land potential for
agriculture is steadily declining due to various soil degradation processes, one of which is soil salination
[15, 28-30]. And this trend is not just in one country, but in one area, the problem is all over the world.

Potential adverse environmental impacts of increased agricultural production include unsustainable
depletion and pollution caused by nitrates in groundwater [31]. As well as the depletion of soil resources
associated with the excessive use of nutrients and pesticides, which leads to health problems [32].

New approaches are needed to implement proper source management and remedial measures, thus
[33] developed the methods for risk assessment of groundwater flow.

In different sources [34-36] believe that a methodology and model for the application of planning and
integrated water resources management [37-40] in the use and conservation of groundwater is needed.

Denmark is taking made continuous efforts to ensure the sustainable management of groundwater
[41-44].

[45] offers a comprehensive approach for assessing the vulnerability of groundwater to climate
change to successfully address environmental and geo-economic challenges.

To reducing the impact and restore the function of natural ecosystems of these reservoirs requires a
three-level approach [46]. Such activities are costly and therefore it is necessary to costly special attention
to the comprehensive programs that offer many advantages.

Based on the review of the research carried out, it can be concluded that in many countries of the
world are faced with environmental and economic problems in the field of water resources. Whose main
goal is correct, purposeful management and groundwater resources planning.

Accordingly, it can be considered that the study of groundwater requires an ecosystem approach [47],
reflecting the processes of their interaction with the environment.

Methods. Water supply shortages, humanity is familiar almost since its inception, but its current scale
where a variety of water sources each year selected more than 4,000 km3 of water, by weight an order of
magnitude more than other natural resources in the aggregate; in the process of economic activity uses
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much more water-9000 km?® [48], returning to the global hydrosphere annually 2000 km® of wastewater.
No wonder that almost all the rivers of the world are polluted to some extent, not counting the upper layers
of groundwater. According to [49], about 17 thousand km® of water is currently polluted, which is half of
the maximum estimate of its available volume for use.

In the conditions of anthropocentrism, the depletion of fresh water resources has a dual nature,
associated with both the intensive melting of glaciers of mountain countries in the conditions of global
warming, and with global pollution of the environment and the hydrosphere as a whole.

The relationship between underground and surface runoff is based on a known water balance equation
[50].

Consequently, the ratio of fresh and polluted water is determined by the balance equation reflecting
the law of conservation,

Q(t=0) = Q(t) ms T Q(t) 3B>

where O -, — initial the quantity of freshwater of the hydrosphere; O(¢)us, O(f)ss — 00bEMBI IIPECHON U
3arpsA3HEHHOM BOZBI Kak (yHKIMM BPEMEHU aHTPOINOLEHTpU3Ma, located, in O, —p) = const, in the inverse
relationship.

However, care for the environment is gaining, both around the world and in Kazakhstan. Sustainable
water supply of the Republic implies harmonization of ecosystem approach to water use, dictated by
environmental standards, providing both environmental protection and socio-economic development.

Taking into account the genetic relationship between surface and groundwater, it is extremely
important to establish a normalized environmental potential for underground runoff in terms of its use in
the exploitation of its natural resource. This is essential in the conditions of forced replacement of surface
water resources with underground in the future, ensuring the preservation of biodiversity and sustainable
development of Kazakhstan.

Conclusions. At the current level of study of the surface water, the standard of runoff of all the rivers
of Kazakhstan is estimated at a value of 102.3 km’/year. Consequently, the potential of the underground
flow of the Republic is 51.15 km*/year [51].

Optimization of using water resources in the sectors of economy should be based on the introduction
of the water-saving technologies of the negotiable and closed water supply in all branches of industry, and
a reduction in unproductive water losses during distribution.

As in other countries, and in the Republic of Kazakhstan is expected to increase the population
(thousand people) [52]:

Projected population

Human settlements, people (%) 2020 year 2030 year
For the Republic, including: 18 698 400 20 585 800
Urban population 11 219 040 (60%) 13 380 770 (65%)
Rural population 7 479 360 (40%) 7 205 030 (35%)

Global climatic changes and intensification of technogenesis significantly affect the resource
potential of groundwater and associated ecosystems, which leads to a deterioration of hydrogeoecological
conditions in Kazakhstan. This is manifested, both in climate-driven and, above all, man-made depletion
of groundwater resources, accompanied by the formation of depression pit and subterranean backwater
zone, pollution of groundwater, significantly influences the natural environment and human habitat.

Climate change in arid conditions of Kazakhstan may cause a decrease in water resources, increases
risks of droughts and a reduced agricultural yield, the increased incidence associated with the consumption
of contaminated water, changes in the state of natural and climatic conditions of the territory of the
Republic according to the degree of favorability for the population.

Groundwater depletion refers to the reduction of natural and artificial groundwater resources due to
the excess of groundwater consumption over their groundwater recharge. The causes of such depletion
may be deforestation, tilling of wild land, the straightening and river passing, groundwater sampling with-
drawals, drainage system, etc. At the same time, depletion may be temporary (seasonal) and permanent
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(due to economic activity). Technical replenishment of groundwater resources is carried out by the
creation of dams, ponds, atmospheric runoff, by pumping water from pressure horizons, snowmelt delay,
the use of biochemical treated wastewater, reducing evaporation, improving irrigation methods and
irrigation of farmland.

Consequently, the natural resource of fresh water must be maintained, guaranteeing the necessary
requirements for the sustainable functioning of the biosphere and its ecosystems, the services of mankind
and its technosphere, which are provided by the resource of fresh water. Since water is needed for different
purposes, functions and services, water management must therefore be ecosystem-based and integrated,
taking into account both the demand for the resource and the threats to its conservation from pollution and
depletion.

All this requires integrated management decisions [53] to prevent these negative phenomena through
an ecosystem approach.

An integrated approach to water resources management, which many countries, including Ka-
zakhstan, have introduced into their national policies, is the basis for groundwater management in the
Republic.
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KA3AKCTAHHBIH PECYPCTAPBIHA
AHTPONOI'EHJAIK ®AKTOPTAPIABIH OCEPIH BATAJIAY

Annoranusi. Cy 9KoXylieH] KoHe alamMIap/blH KYHACTIKTI eMipiH cyHeMeNIelTiH MaHbI3abl TaOUFH pecypc-
TapbiH 0ipi 6otk TadbuTanbl. Cy pecypcTaphl )KaHAPTHLIIATHIH OOJIBIN TAOBUIAIBI, JETCHMEH OJlap KaHIIATBIKTHI Te3
KAHAPTBUIAABI JKOHE OJIApIbIH OKETICTICYIIUTIrT JKepAiH DJKOKyHeciHe Kayim TeHmipe wMe? Makamaga cy
pecypCTaphIHbIH dJieMJIeT] jkoHe aran aitkanaa Kasakcran PecryOnukachlHIarsl jxaFaaiiblHa cUMaTTama OepiireH.
TyIIbl CYObIH XKETICIEYIIUTINiMEeH GaiTaHbICTBI Maceeliep KalbIMTacThIPbULABL TYIIbI CyAbIH KOJDKETIMII KOpJIapbIH
WIFaiTy OoMbIHIIA Heri3ri OarpITTap cunarranabl. Cy pecypcTapbliH CTpaTerusulblK 0ackapy KypbUIBIMBI KENTipUIi.

Tyiiin ce3mep: cy pecypcrapbl, TYLIBI CY, >KEpacThl Cylaphl, JacTaHy, KOpILIaraH OPTaHBIH aHTPOIOTCHIIK
e3repicrepi, Cy pecypcTapsiH 0ackapy.

M. K. AGcameros', JI. K. Anenosa', A. B. Hycynosa®

1I/IHCTHTyT THIPOTCOJOTHH U reodKoorun uM. Y. M. Axmezncaduna, Anmarsl, Kazaxcrawx,
*UucturyT reonoruyeckux Hayk um. K. M. Carnaesa, Anmarsi, Kazaxcraun

OLEHKA BJIMSAHUSA AHTPOIIOI'EHHBIX ®AKTOPOB
HA BOJHBIE PECYPCBI KABAXCTAHA

AHnHoTanus. Bona sBisiercss omHuM M3 HamOojee BaXKHBIX NMPHPOIHBIX PECYPCOB, KOTOPBIE MOIIEPKHUBAIOT
9KOCHCTEMY M ITOBCEAHEBHYIO XW3Hb JtofeH. BomHble pecypchl CUMTAIOTCS BO30OHOBISIEMBIMH, KaK OBICTPO OHHU
BOCCTaHABJIMBAIOTCS] M HACKOJIBKO MX HEXBAaTKa yrpokaeT SKOCHCTEMeE 3eMiin? B cTarhe mpuBeneHa XapaKTepHUCTHKA
COBPEMEHHOTO COCTOSHMS BOJHBIX PECYpCoB B Mupe B 1eioM H B PecriyOnuke Kasaxcrane B wactHocTH. Chopmy-
JIMPOBaHbI NMPOOJIEMBI, CBSI3aHHBIE C HEXBATKOM IpecHOi BoAbl. [10ApoOGHO OmMCaHbI OCHOBHBIE HANpPaBIECHHS MO
YBEIIMUYCHUIO TOCTYITHBIX 3aI1acoB MpecHOi Boabl. [IpeacTaBieHa CTpyKTypa CTPaTerHieckoro ypaBieHUs! BOTHBIMU
pecypcamu.

KiroueBblie c10Ba: BOIHBIE PeCypChl, IpecHas BOAA, MOA3EMHBIE BOABI, 3arps3HEHUE, aHTPOIOTCHHbIE H3Me-
HEHMS OKpY>KaroIel cpenibl, yIpaBjieHHe BOAHBIMU PeCypcaMH.
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