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2 Clarivate

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 Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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CREATION OF COMPUTER MODELS OF THE MAPS
OF GROUNDWATER AVAILABILITY IN KAZAKHSTAN

Abstract. The impact of anthropogenic load and climate change on groundwater requires a comprehensive
study of the underground hydrosphere. The large volume of various data used for solving this problem requires
development of specialized information systems.

The geoinformation and analytical system “Resources and reserves of groundwater in the Republic of
Kazakhstan” developed by the Institute of Hydrogeology and Geoecology includes computer models of the maps of
groundwater resources availability in Kazakhstan. They serve as a basis for development of specialized hydro-
geologic maps.

Computer models of the maps are created using the geographic information system and included in the graphic
database. They are built in the same coordinate system, with the same scale and using a single cartographic basis.
The values of resources are calculated for various territorial objects (hydrogeological basins, water management
basins, administrative districts) and included in the semantic database. Graphic objects displayed on a map and tables
of the semantic database may be linked up after introduction of an identifier field. The maps of groundwater
resources availability are built within the boundaries of administrative regions and contain areas singled out based on
operational reserves availability and forecast resources for various purposes.

Attributive data are presented in the maps in the form of diagrams of resources distribution according to various
criteria (mineralization, purpose, category etc.).

The geoinformation and analytical system of resources and reserves of groundwater in Kazakhstan is also
supplemented with computer models of the maps of natural reserves, forecast resources, operational reserves of
groundwater in Kazakhstan, as well as with computer models of the maps of groundwater resources availability in
the Republic of Kazakhstan. It is an open information system that will be supplemented with map options developed
based on various methods of groundwater resources calculation.

Key words: groundwater, information systems, groundwater resources.

Climate change and significant anthropogenic impact have a considerable influence on the distri-
bution, formation and conditions of groundwater occurrence. Therefore, much attention is currently being
paid to the study of the processes taking place in the underground hydrosphere. An information system
may provide a comprehensive picture of groundwater interaction with other environmental objects.

One of examples is the Global Groundwater Information System created by the IGRAC [1]. The
AquaBase geoecological monitoring system is designed for analysis of groundwater resources data [2].
The US National Groundwater Information System contains materials about groundwater resources and
methods for its assessment [3]. The groundwater data are included in the Atlas of Groundwater-Dependent
Ecosystems of Australia [4]. A dedicated information system was designed to assess and comprehensively
manage the groundwater resources of China [5]. A thematic map of the groundwater potential of West
Bengal in India was prepared using the ERDAS Imagine and ArcGIS programs [6]. A cartographic
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information system and modeling of geo-filtration processes were used to create a thematic map for
assessing soil salinity hazard in the Jezre’el Valley in Israel and information support for planning an
effective drainage system to prevent soil salinization of irrigated lands [7]. A detailed overview of the
information systems including groundwater data is presented in our article [8]. The geoinformation and
analytical system “Resources and reserves of groundwater in the Republic of Kazakhstan” developed by
the Institute of Hydrogeology and Geoecology includes document databases, bases of graphic and
semantic data and bases of mathematical models [9,10]. The system also contains such elements as
computer models of the maps of groundwater resources and groundwater availability in Kazakhstan [11].

Depending on the methods used for calculating hydrogeological parameters there are many options
for building maps of groundwater resources and groundwater availability [12]. By computer models of the
maps in the geoinformation and analytical system we mean the maps built in the same coordinate system,
with the same scale, using a single cartographic basis and containing areal objects the attribute information
of which should be taken from the data on groundwater resources and reserves retrieved from the tables of
the semantic database. Maps are built using the geographic information system. It should be noted that
groundwater resources and reserves can be systematized according to various criteria [13]. The structure
of the presented information system reflects one of the options for their division into classes (figure 1).
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Figure 1 — Information structure of the “Groundwater Resources and Reserves” block

Groundwater resources are calculated for various territorial objects: hydrogeological basins, water
management basins, administrative districts. Traditionally, we distinguish natural, forecast and operational
groundwater resources. The maps are built according to this classification [14]. The maps of groundwater
resources availability are built within the boundaries of administrative regions.

The maps show the diagrams reflecting the values of explored operational reserves and forecast
groundwater resources differentiated in terms of mineralization, intended use and others. It should be
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emphasized that the basis for computer models of the maps «Resources of groundwater in Kazakhstan» u
«Groundwater availability in Kazakhstan» is formed by the data from the tables of the semantic database.
Computer models of the maps of natural groundwater reserves distribution across hydrogeological
massifs and basins of the plain territory of the Republic of Kazakhstan. According to the completed
hydrogeological zoning based on the geological and structural principle, hydrogeological structures are
divided into two main categories of structures - hydrogeological massifs and hydrogeological basins
which are represented as the main units of hydrogeological zoning of the first order [15,16]. Natural
groundwater reserves distribution across hydrogeological massifs and basins of the plain territory of the
Republic of Kazakhstan is reflected on a corresponding map of the information system (figure 2).
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Figure 2 — Map of natural groundwater reserves distribution across hydrogeological massifs and basins of the plain territory
of the Republic of Kazakhstan

Computer models of the maps “Forecast Groundwater Resources in Kazakhstan”. The maps were
designed based on the classification of groundwater by its mineralization. The maps were built for the
zones associated with water management basins, hydrogeological basins and administrative regions. To
ensure a better visual presentation of the data the maps include diagrams of forecast resources distribution
by mineralization across certain selected territories. A water management basin is a river basin within its
natural boundaries or a part thereof characterized by uniform natural conditions [15, 16]. There are 8 water
basins in the territory of Kazakhstan. The largest volume of forecast fresh groundwater resources is
concentrated within the Balkhash-Alakol Water Basin and constitutes about 37% of the total volume of
forecast groundwater resources [14,17]. The map of distribution of forecast groundwater resources of
Kazakhstan across water management basins with consideration of its mineralization is introduced in the
system.

The territory of the Republic of Kazakhstan consists of 14 administrative regions. Uneven
distribution of groundwater resources in the republic is associated with the peculiarities of geological
structure, hydrogeological and climatic conditions. The map of distribution of forecast groundwater
resources across administrative regions of the Republic of Kazakhstan with consideration of their
mineralization was introduced in the information system [14,18].

Classification of hydrogeological groundwater basins was carried out based on two main criteria:
form of bodies of groundwater accumulation (or types of accumulation) and dynamics (groundwater head
and direction of groundwater runoff). In [19] hydrogeological zoning of the territory of Kazakhstan was
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carried out according to the following system of subordinate taxonomic units of regional zoning: region,
basins of first and second order acting as separate hydrogeological structures with the same or similar
conditions for formation of both free and pressure groundwater.

The presented principles of hydrogeological zoning in Kazakhstan allowed identification of the
following seven hydrogeological regions. The regions, in their turn, are divided into basins of the first
order which are complex groundwater basins. In Kazakhstan, based on the principles of hydrogeological
zoning, there are 21 basins of the first order. Two groups of hydrogeological structures of the second order
can be distinguished based on the conditions of distribution and circulation within these systems. The
system is also supplemented with maps of forecast groundwater resources distribution with consideration
of their mineralization across hydrogeological regions, structures of the first and second orders of
Kazakhstan [14].

Computer models of the maps “Operational Groundwater Resources in Kazakhstan”. Operational
groundwater reserves are estimated for administrative regions, water management basins and
hydrogeological structures (basins). Each type of territorial objects has its own models of the maps of
operational groundwater reserves distribution by intended use, genetic types of deposits and categories.
The maps of operational groundwater reserves distribution are built for the water management basins. The
majority of groundwater deposits were explored for utility and drinking water supply. The information
system was provided with the maps of operational groundwater reserves distribution by intended use
within the territory of the water management basins of the Republic of Kazakhstan [14,20].

According to the existing classification and based on a set of geological and hydrogeological factors,
groundwater deposits of Kazakhstan are divided into five genetic types. Almost a quarter of groundwater
deposits are associated with river valleys. Total operational reserves constitute 21 % of the explored
reserves of Kazakhstan. Most of operational groundwater reserves are concentrated in alluvial cones of
aggradational benches and intermountain troughs of South and South-East Kazakhstan. It is shown on the
map of operational groundwater reserves distribution by genetic types of deposits within the territory of
the water management basins of the Republic of Kazakhstan which was introduced into the information
system.

Depending on a degree of exploration the operative reserves can be divided into four categories —
A, B, C; and C,. The largest operational groundwater reserves are concentrated in the Balkash-Alakol
water basin. The information system was provided with the map of operational groundwater reserves
distribution with consideration of their categorization within the territory of the water management basins
of the Republic of Kazakhstan [14].

The maps of operational groundwater reserves distribution are built for the administrative regions of
the Republic of Kazakhstan. Their estimation was carried out according to their intended use, genetic
types of deposits and categories. The largest operational groundwater reserves (16721.778 thousand
m?®/day) are typical for the Almaty Region. These data are presented in the information system in the form
of the map of operational groundwater reserves distribution by intended use.

The largest explored operational reserves are concentrated in the Almaty Region in alluvial cones of
aggradational benches and intermountain troughs (14550,327 thousand m*/day). The map of operational
groundwater reserves distribution by genetic types of deposits with a breakdown into administrative
regions of the Republic of Kazakhstan was introduced into the information system [14]. The maps of
operational groundwater reserves distribution are built by hydrogeological structures of the Republic of
Kazakhstan. Maps of operational groundwater reserves distribution were introduced into the information
system with consideration of the intended purpose and categorization by hydrogeological structures
(regions) of the Republic of Kazakhstan; maps of operational groundwater reserves distribution across
hydrogeological basins of the first and second orders with consideration of the intended purpose and
categorization of the Republic of Kazakhstan.

Computer models of the maps of groundwater resources availability in the Republic of Kazakhstan
When saying “the availability of utility and drinking groundwater to the population” we mean as a
possible degree of satisfaction of current and future needs of the population in drinking water through
forecast resources and explored groundwater operational reserves [17]. The map of availability of forecast
resources and explored groundwater operational reserves uses bar diagrams for showing the ratio of
forecast resources, operational reserves and groundwater extraction values (figure 3). The map of
groundwater resources availability [20] was also introduced in the information system. Along with circular
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diagrams which indicate the percentage of values of forecast groundwater resources with different
mineralization and groundwater operational reserves of various categories, it also shows the data on areas,
population, operational groundwater reserves for utility and drinking purposes per capita across all
administrative regions. The territory of Kazakhstan is fully provided with forecast and proven
groundwater reserves of different intended use, although its uneven distribution causes shortage of fresh
groundwater in a number of localities.
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Figure 3 — Map of availability of forecast resources and explored groundwater operational reserves in the Republic of Kazakhstan

When creating computer models of the maps the semantic database was completed using Excel [21]

whereas the graphic database — using ArcGIS and Maplnfo applications [22,23].

Therefore, the geoinformation and analytical system of resources and reserves of groundwater in

Kazakhstan is now supplemented with computer models of the maps of natural reserves, forecast
resources, operational reserves of groundwater in Kazakhstan, as well as with computer models of the
maps of groundwater resources availability in the Republic of Kazakhstan.

The created models of the maps can be used by regional and republican administrative structures for

forecasting the development of regional economies, planning economic activities and initiating the
environmental measures.
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KA3AKCTAHHBIH )KEPACTBI CYJIAPBIMEH KAMTAMACBI3 ETY
KAPTACBIHBIH KOMIIBIOTEPJIIK NIIITHAEPIH K¥PACTBIPY

AnHoTanust. XKep acTbl cynapbiHa aHTPONOTEH K KYKTEMENEP/IiH ocepi )KOHEe KIMMATTBIH 03repyl kep acThl
oepachiH kemieHal 3eprreyAi Tanan erexi. Ockl MIHAETTI HICHIy YIIIH TapThUIATHIH 9P TEKTI AEPEKTepAiH
H KeJIeMi MaMaHaHAbIPbUIFaH aKIapaTThIK XKyHeaepai Kypy/abl Tajar eTe/i.
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T'uaporeosiorus KoHE TEOIKOJOIWs MHCTUTYThIHAA KypbuiFaH «Kazakcran PecrnyOsiMKachlHBIH Kep acThl
CYJIapbIHBIH PECYPCTapbl MEH KOPJIaphl» reoaKnapaTThlK-aHATUTHKAIBIK XKYHEC] Kep acThl CyJapblHbIH PeCypcTapbl
MeH Ka3akcraHHBIH Kep acThl CyJIapbIMEH KaMTaMachl3 €Ty KapTalapbIHbIH KOMIIBIOTEPIIK MAaKETTepiH KaMTHIIbI.
Ouap MaMaHIaHbIPBUIFAH THIPOTEOJIOTHSIIBIK KapTanap bl kacay YIIiH Heri3 O0JIbI TaObUIaibl.

Kapranap ruporeonorusuiblK napamerpiepi ecenteyaiH KOJMAaHbUIAThIH dficTeMerepine 6aiIaHbICThl KYPbI-
Japl KOHE €CeNTey HOTHIKEIEPIH KOPCeTeTiH Ma3MYHIIBIK aKMapaTiieH Karap OChl €CerTep Heri3iHie >KYpri3iireH
KOCBIMIIIA MOJTIMETTEP/Ii KAMTHIbI.

AKMaparThIK JXKyHere A9CTYpJli MMIPOreOJOrHsUIBIK KOPIHICTEPII KOPCETETIH KIKTEMEre COMKeC KapTalapIbiH
MakeTTepi eHri3uiui. JKep acThl CynapblHBIH pecypcrapbl MEH KOpJapbl opTyp:i Oenrinepi Oo#bIHIIA KyiHeneHyl
MYMKiH. ¥ ChIHBUIFaH aKMapaTThIK KYHEHIH KypbUIBIMBI OJIap/ibl KIacTapra 06y HYCKalapbIHbIH OIpiH KepceTe/i.

KapranappiH KOMIBIOTEPIIIK MaKeTTepi reoaknapaTThiK JKyle KypaljapbIMeH KYpbUIaJbl ®KOHE TPpadUuKalIbIK
nepekrep GasaceiHa Kipemi. Onap 6ip KoopauHAT Ky#ecinme, 0ip MacmTabra, OipbIHFai KapTOrpadUsUIBIK HETi3ae
canplHFaH. Pecypcrap/ipIH amMacsl 9pTypIli ayMakThIK 00beKTiIep (THAPOTre0sIOTHsUIIBIK OacceliHuep, Cy Iapyaribl-
NbIFbl OacceifHIepl, OKIMIILTIK aynaHaap) MIEHOEPIHIEe eCeNnTelreH JKOHE CEeMaHTHKAJbIK JAepeKrep 0a3achiHzia
ycranansl. Kapraga OeliHeneHeTiH rpadHKaibiK 00bEKTIICPIiH KOHE CEMAaHTUKAJIBIK IePEeKTEp 0a3achl KECTEIEPiHIH
OaiinaHbIChl UACHTH()UKATOP-OPICIH EHri3y KOJIBIMEH XKy3ere achlpbuiaibl. JKep acThl CylapbiMeH KaMTaMachl3 eTy
Kaprajapbl OKIMIIUTIK OOJBICTAPIbIH IIEKapachlHAA CAJBIHFAH JKOHE MaiillalaHy KOpJIapbIMEH J>KOHE OpTYpJi
MaKcarTap yLiH 60JKaMIbl peCypcTapMeH KaMTaMachl3 eTilyl OOWbIHIIA OOTIHIeH alMaKTap bl KAMTHIbI.

ATpUOYTTHIK IepeKTep Kaprauap/a opTypi Oenrinep (MUHepaslaHy, HbICAHAIIBI MAaKCaThl, CAHAThI kKoHE T.0.)
OoiibIHINA pecypcTapbl 0oy AuarpaMmanapbl TYpiH/IE YChIHBUIFaH.

KazakcTaHHBIH Kep acThl CyJapblHBIH PeCcypcTapbl MEH KOpJIApbIHBIH T'€0aKNapaTThIK-TalIaMallblK JKyieci
KazakcTaHHBIH Xep acThl CYJapbIHBIH TaOMFH KOpPJapbl, OOKaMIbl pecypcTapbl, Maijanany KopJjapbl KapTajia-
PBIHBIH KOMITBIOTEPIIIK MaKeTTepiMeH, conaii-ak Ka3akcran PecryOnnkachIiHbIH XKep acThl CyJapbIMeH KaMTaMachi3
€Ty KapTaJapbIHbIH KOMIBIOTEPIIIK MAKETTEPIMEH TOJBIKTHIPBLUIFAH.

Taburu Kopsapasl 66y KapTachl THAPOreOIOTMsUIBIK ajlanTap MEH JKa3blK ayMaKTapIblH OacceiHuepi merinie
Kasbplnrackan. bomkaMabIK pecyperap KapTajiapbl JKep acThl CyJapblHBIH Op Typ:ii ayAaHaap lieHOepiHae MuHe-
paiiany OoiibiHIIIa OeliHyiH KepceTei. TyIibl )Kep acThbl CyJapbiHbIH Heri3ri pecyperapst (59,3%) oHTyCTiK OHIpe,
Anmartser, XKam0bu1, Ke3putopaa sxone TypkicTaH oOJBICTapBIHIA MIOFBIPJIAHFAH, OPTAIBIK, CONTYCTIK JKOHE OAThIC
eHipiep OoJDKaMIbl pecypcTapAblH TOMEH LIaMachiMeH epekieneHeai. JKep acTbl CynapbiHBIH OOJKaMIbI
naiinanxany pecypcrapsl I sxxone Il perTik ruaporeogorusisk 6acceitanep OONbIHIIA OaraTaH/IbL.

AyMaKTBIK 0O0BEKTUIepAiH 9pOip Typi YUIIH MaijanaHy KOpJapblH HbICAHAIbl MAaKCaThl, KEH OPBIHIAAPBIHBIH
TeHETHKANBIK TUITEpi, caHaTTapbl OOMWbIHIIA 06Ny KapTalapblHbIH MakeTTepi caibiHFaH. JKep acThl cynapbl KeH
OPBIH/IAPBIHBIH HETI3ri CaHbl MIapyallbUIbIK-aybl3 CYMEH Ka0JbIKTay YIUiH, an KelOip karmainapaa — mapyaribl-
JIBIK-aybI3 CYMEH a0IbIKTay YIIiH XKoHe 0acka /la MakcarTap YIIiH — Kep/i CYJIaHAbIpY HeMece TeXHUKAJIBIK CyMEeH
XaO/bIKTay YIIiH OapinanraH. JKep acThl CyJIapbIHBIH Al IaJaHblIaThIH KOPJIAPBIHBIH HEri3ri keseMi OHTYCTIK KoHe
Onrycrik-1Ibirpic KazakcTanHbIH Tay OoKTepiHAeri nuieiprep MeH TayapaliblK OWNaTTap/bl HIbIFApy KOHYCTapbIHIa
mioreipianral. JKep acTbl cynapblHbIH eH Kol naiianany kopbl (16721,778 mbiH M3/Toyn) AnMarel o0JIbIChIHA, all
eH a3bl Conrycrik KaszakcTan 00IbICHIHA TOH.

XKep actbl cynappIMeH KamTamachl3 €Ty KapTanapbl OOJDKambl pecypcrap MEH JKep acTbl CyJIapbIHbIH
OapnanraH naitanaHy Kopyapbl €CeOiHeH XalIbIKThIH aybl3 CYFa arbIMIarbl KOHE MEePCIEeKTHBAIBIK KKETTUTIKTEPiH
KaHaraTTaHJbIPy JAdpexeciH kepcereni. Kapramap MuHepajiiaHybl SpTYpJli JKep acThl CYJapbIHbIH OOJKaMIbI
pecypcTapsl HiaManapbiHbIH, OPTYPJIl CAaHATTAFbI Kep aCThl CyJapbIHbIH MaiJaaHblIaTbIH KOPJIAPBIHBIH, K€D acThl
CyJIapblH aJyAblH apakaTbhIHACBIHBIH JuarpaMMmajiapblH KaMTHIbl. Ka3akcraH ayMarbIHBIH OpPTYpPJl HbICAaHAJIBI
MaKCaTTarbl JKep acThl CYJapbIHBIH OOJDKaM/ibl JKOHE OCKITUINeH KOpJapbIMEH KaMTamachl3 eTilyl Typalbl
KOPBITBHIH/IBI JKacalybl MyMKIiH, OipaK oJjapblH TapailybIHbIH Oipkenki OoiMaybl Oipkarap aynaHaapia TYIIbL JKep
aCThI CYJIAPBIHBIH TAIIIBUIBIFBIH TYIbIPAIbI.

CanblHFaH KapTajaplblH MAaKeTTEePiH OOJBIC YKOHOMHUKACHIHBIH AaMYbIH OOJDKAy, MIApYallbUIbIK KbI3METTI
xKocrapiay, SKOJIOTHsJIBIK iC-11apaiapibl d3ipiiey MPOLEeCciHIe OONBICTBIK XKOHE PECITyONMKANbIK OKIMIIUIIK KYpbl-
JIBIMAp MaianaHa ajgaibl.

AKnaparThelK JKyie amblK OOJbIT TaObUIAABI JKOHE JKEp acThl CyJapbl PeCcypCTapblH €cenTeyiH opTypii
omicTeMelIepiHiH HETI31HIe CalbIHFaH KapTajJapblH HYCKAIAPbIMEH TOJIBIKTHIPHUIATEIH 00JIaIbI.

Tyiiin ce3aep: xep acThl cynaphl, aKIapaTTHIK JKyHemep, )Kep acThl CyJlapbIHBIH PECYpCTapHl.
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CO3JAHUME KOMIIBIOTEPHBIX MAKETOB KAPT
OBECIHIEYEHHOCTHU KA3AXCTAHA INOA3EMHBIMHA BOJAMM

AHHoTauus. Bo3meiicTBIEe aHTPONOTEHHBIX HArpy30K M HM3MEHEHHs KIMMara Ha IMOA3eMHBIE BOABI TpebyeT
KOMILJICKCHOTO M3y4YeHHUs] MOoA3eMHO# ruzapocdepsl. [IpuBiekaemplil Ui pelieHus 3Toil 3amadu OONbIIOH 00beM
Pa3HOPOAHBIX TaHHBIX TPEOYeT CO3JaHMs CIEIHNATN3UPOBAHHBIX HH(OPMALIMOHHBIX CUCTEM.

Co3maBaemast B MHCTHTyTE€ THAPOTEOJIOTMH M TEOSKOJOTHH T€OMH()OPMAIIMOHHO-aHAIWTHYECKasi CHcTeMa
«Pecypcrr n 3amacel moa3eMHBIX BoA Pecry6nmukm Kasaxcrany BKIIFOUaeT KOMIBIOTEPHBIE MAKETHI KapT PECypcoB
MOA3EeMHBIX BOI W 00€CIeueHHOCTH MoA3eMHBIMH Bomamu Kazaxcrana. OHH SIBISIOTCSI OCHOBOW JJISI CO3MAHUS
CHEIMAI3UPOBAHHBIX THIPOT€OJIOTHUECKUX KapT.

KapTtbl cTposiTcs B 3aBHCHMOCTH OT HCHONB3YEMBIX METOOUK PacueTOB THAPOTCOIOTHYECKHX MapaMeTpoB U
HapAgy C CoAepyKaTelbHOW MH(pOPMAIel, OTpakalomield pe3yabTaThl BBEIYUCICHHH, BKIIOUAIOT JOTIONIHUTEIHHBIE
CBE/ICHUS, HA OCHOBAHUH KOTOPBIX 3TH PacyeThl IPOBOIIIIUCE.

B unH(popMalMoHHyI0 CHUCTEMY BHECEHBI MaKeThl KapT B COOTBETCTBUHU C Kiaccu(UKALUEH, OTpaKarolen
TPaJULUOHHbBIE THAPOre0JOrnYecKUe MpeICTaBIeHus. Pecypchbl 1 3amachl MOA3EMHBIX BOA MOTYT ObITh CUCTEMATH-
3UpPOBaHBl 10 Pa3HBIM Mpu3HakaM. CTPyKTypa MpeaCTaBICHHOW HH(DOPMAIIMOHHON CHCTEMBI OTpakaeT OOUH H3
BapHaHTOB MX Pa3eJICHHUS Ha KJIACCHI.

KommbloTepHble MakeThl KapT CTPOSTCS CpelcTBaMU TeOMH(OPMALMOHHON CUCTEMbI M BXOIT B 0a3y rpadu-
4eCcKUX JaHHbIX. OHHM MMOCTPOEHBI B OHOM CHCTEMe KOOpPIMHAT, OHOM Macliutade, Ha eIUHOI Kaprorpaduyeckon
OCHOBE. BenmuuuHBI pecypcoB pacCUMTaHBI B PAMKaX Pa3IMYHBIX TEPPUTOPHATBHBIX 0OBEKTOB (THAPOT€OIOTHIECKIX
0OacceilHOB, BOJOXO3SHCTBEHHBIX 0acCEHHOB, aJIMUHUCTPATHBHBIX PalOHOB) M COAEpIKarcs B 0a3e CeMaHTHYECCKUX
naHHbIX. CBsi3b 0TOOpaXkaeMbIX Ha KapTe rpaduuecKux 0ObeKTOB M Tabnuil 0a3bl CEMaHTHUECKUX JAHHBIX OCYyIIec-
TBIISIETCS IyTE€M BBelIEHHs Mojs-uneHTudukaropa. Kaprel 00ecredeHHOCTH MOJ3EMHBIMH BOAAMH TOCTPOCHBI B
rpaHMiax aJMUHUCTPATUBHBIX oOJlacTeil M CcolepiKaT PEruoHbl, BBbIACICHHBIE 110 O0ECIIEUYEHHOCTH DKCIUTyaTa-
IUOHHBIMH 3aITacaMH U MPOTHO3HBIME PECYPCaMU JUISI Pa3INIHBIX IIeTICH.

ATpuOyTHBHBIC TaHHBIE NIPEACTABICHBI HA KapTax B BHJE JHATPaMM paclpelesieHIs] PECypCcoB MO Pa3IHIHBIM
MpHU3HAKaM (MUHEPaIH3aliH, [[eIeBOMY Ha3HAUEHHIO, KATETOPHHU H Ip.).

TeonH(pOpMaIIMOHHO-aHAIMTHYECKAsE CHCTEMa PECYPCOB M 3alacoB MOA3eMHbIX Boj KazaxcraHa mormojHeHa
KOMITBIOTEPHBIMH MaKeTaMH KapT €CTECTBEHHBIX 3allacoB, NMPOTHO3HBIX PECYPCOB, SKCIUTYaTAllMOHHBIX 3aIIacoB
moa3eMHbIX Box Kaszaxcrana, a Takke KOMITBIOTEPHBIMH MakKeTaMH KapT 00ECIEeUYeHHOCTH IOA3EMHBIMH BOIAMHU
Pecny6nmku Kazaxcran.

Kapra pacnpeneneHusi eCTeCTBEHHBIX 3amacoB c(OpMHpOBaHA B IMpeeNax THAPOTeOIOTHIECKHX MacCHBOB U
GacceifHOB paBHUHHBIX TeppUTOpHil. KapThl MPOrHO3ZHEIX pECYPCOB OTOOPAXKAIOT PacpenesIeHHe MOA3EMHBIX BOJ 110
MHUHEpaIM3aliil B paMKax pa3NWYHbIX Iwtomaneii. OCHOBHBIE pECypCchHl MPECHBIX NOoA3eMHBIX Box (59,3%)
COCPEIOTOUECHBI B FOXKHOM PErroHe: B AJIMaTHHCKOH, XKamObuickoii, Kei3putopaunckoi u TypkecTanckoi obnacTsix,
LEHTPaAJIbHBIC, CEBEPHBIC M 3aIlaJHBIC PErHOHBI OTIMYAIOTCS HU3KOH BEIMYMHOW MPOTHO3HBIX pecypcoB. IIporaos-
HBIE JKCIUTyaTallMOHHBIE PECYpChl MOA3E€MHBIX BOJ OLEHHBAINCH MO THAporeojormueckum OacceriHam I m II mo-
PSAKOB.

JUI KaXKAoTo THITA TEPPUTOPHUATBHBIX OOBEKTOB IOCTPOCHBI MAKETHI KapT pacIipeesieHus SKCILTyaTallhOHHBIX
3a1macoB IO IEJIeBOMY Ha3HAYCHHIO, TEHETHYECKHUM THUIIAM MECTOPOXKIACHMH, KareropusiM. OCHOBHOE KOJHYECTBO
MECTOPOXKICHHUH MOA3EMHBIX BOJ Pa3BENaHO IS XO3SMCTBEHHO-IMTHEBOI'O BOJOCHAOXKEHHUS, a B pAAE CIydaeB —
COBMECTHO ISl XO3SHCTBEHHO-TUTHEBOTO M UIS APYTHX IENICH — OpOIIEHHs 3eMeNb WM TeXHUIECKOTO BOJOCHA0-
xeHns. OCHOBHas BENMYMHA SKCIUTYaTallMOHHBIX 3aIacOB TOA3EMHBIX BOJ COCPEIOTOYEHa B KOHyCaxX BBIHOCA
MPEArOpHBIX IUIEH(POB 1 MeXropHbiX BraauH IOxuHoro u FOro-Bocrounoro Kazaxcrana. Haubosbiime skcrutyara-
IIMOHHBIE 3aMachl MOA3eMHBIX Box (16721,778 Thic.M/cyT) XapaKTepHBI Uil AJIMATHHCKOM OGIIACTH, & HAMMEHB-
me — st CeBepo-KazaxcraHnckoi obmacty.

Kaptbl o0OecrieueHHOCTH MOJ3EMHBIMU BOJaMH OTPAXKAIOT CTEMEHb YAOBIETBOPEHHS TEKYIUX M MEPCIEKTUB-
HBIX TIOTPEeOHOCTEH HACEJeHHS B IMTHEBOM BOJIE 3a CUET IMPOTHOZHBIX PECYPCOB U Pa3BeIaHHBIX SKCILUTYaTallMOHHBIX
3a1acoB IMOA3EMHBIX BOJI. KapThl BKIIIOYAIOT JUAarpaMMBbl COOTHOIICHHUS BEIMYHH MPOTHO3HBIX PECYPCOB MTOA3EMHBIX
BOJ C pa3INYHOH MUHEpaIM3alliel, SKCIUTyaTallHOHHBIX 3allacoB IIOJ3€MHBIX BOJ PAa3lWYHBIX KaTE€TOpHH,
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M3BJICYEHUS TIOJI3EMHBIX BOJ. MOXeT OBITh ClieliaH BBIBOJ 00 oOecrmeueHHOCTH TeppuTopuu KazaxcraHa TpOrHO3-
HBIMH M yTBEPXKIESHHBIMH 3allacaMy MOJ3EMHBIX BOJ PA3JIMYHOTO LIEIEBOI0 HA3HAUYEHHS, XOTS UX HEPAaBHOMEPHOCTh
pacipocTpaHeHus! CO3/IaeT B psijie paiioOHOB JeMUIMT MPECHBIX MOA3EMHbBIX BOJI.

Co3/1aHHbIE MaKeThl KapT MOTYT HCIIOJIb30BATHCS OOJIACTHBIMH M peCryOIMKAaHCKUMH aJMUHUCTPATHBHBIMU
CTPYKTYypaMH B TIpOLECcCe MPOTHO3UPOBAHUS Pa3BUTUS 3KOHOMHMKH O0JIacTel, IUIAHMPOBAHMS XO3SMCTBEHHOMN
JIeSITENIbHOCTH, pa3paboTKU 3KOJIOTHYECKUX MEPOTIPUSITHH.

WudopmannonHas cucremMa sBISETCSl OTKPBITOM U OyJeT JAOMOJHATHCS BapHAHTAMHU KapT, MOCTPOSHHBIMHU Ha
OCHOBaHHMH Pa3IMYHBIX METOJHUK PAacUeTa PECypPCOB MOA3ZEMHBIX BOJ.

KoueBble ci10Ba: o13eMHbIe BOJIbI, HH(POPMAIIMOHHBIE CUCTEMbI, PECYPChI MOJ3EMHBIX BO/I.
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