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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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28

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 periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.
Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies
for extracting metals and their connections.
Periodicity: 6 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2022
Address of printing house: ST «Aruna», 75, Muratbayev str, Almaty.

5




NEWS of the National 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 4, Number 454 (2022), 182-198
https://doi.org/10.32014/2022.2518-170X.209

UDC 550.837.82

V.A. Smolyar’, O.L. Miroshnichenko'*, L.Y. Trushel', E.V. Sotnikov’,
V.M. Mirlas?

'Satbayev University, Akhmedsafin Institute of Hydrogeology and
Environmental Geoscience, Almaty, Kazakhstan;
Ariel University, Department of Chemical Engineering, Israel.
E-mail: o mirosh@mail.ru

STRUCTURE OF THE INFORMATION SYSTEM
OF KAZAKHSTAN FRESH GROUNDWATER RESOURCES

Abstract. Insignificant in general value of surface water resources, cross-
border nature of major rivers, their almost complete exposure to impacts of
technogenesis processes have predetermined wide use of fresh groundwater
supply in Kazakhstan. Study of the groundwater resources demand engaging
of large volumes of hydrogeological materials and data from related areas
of expertise. Their accumulation and analysis were carried out within the
frameworks of the unified geoinformation system of resources and reserves of
fresh groundwater of the Kazakhstan Republic and allows systematizing and
analyzing of data about groundwater resources, quality and its using.

The system’s structure was development with account to interconnection
of groundwater with all components of natural and man-made environment.
Key information blocks distinguished in the system are the following: general
information about hydrogeological object and environment; data of groundwater
monitoring; fresh groundwater resources and reserves; groundwater deposits;
man-made facilities; groundwater pollution; groundwater protection; availability
of fresh groundwater resources.

All data are accommodated in graphic, semantic and documental database.
Semantic data is presented in tabular form and represents attributive information
for graphics objects comprising cartographical documents. The system was
created in ArcGIS environment.

Data entered into the system was used for generating thematic maps of fresh
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groundwater resources, as well as for calculating various characteristics of
groundwater, areas with certain sets of parameters etc.

Operation of the information system demonstrates by the example of territory
of West Kazakhstan.

Key words: groundwater, information systems, groundwater resources.

B.A. Cmoasp!, O.JI. Mupomauuenko'*, JL.LIO. Tpymeis!, E.B. CoTHukoB!,
V.M. Mirlas?

'Satbayev University, V.M. Axmencadun aTeIHIaFbl [ HIpOreonorus xoHe
T€0IKOJIOTUSI MHCTUTYTHI, AnMatsl, Kazakcran,
2ApuaIb YHUBEPCUTETI, XUMUSUIBIK HHXKEeHEpHs (akyipTeTi, M3pans.
E-mail: o mirosh@mail.ru

KA3AKCTAHJAFBI 5)KEP ACTBI TYIL[BI CY PECYPCTAPBIHBIH
AKITAPATTHIK )KYWECTHIH KYPBLITBIMBI

AnHoTauus. XKep ycTi cy pecypcTapblHbIH KYHABUIBIFBI, ipl €3€HAEPAIH
TpaHCILIEKapabIK CUIAThI, OJapAblH TEXHOTEHE3 MPOLIECTEPIHIH dCEPIHE TOJBIK
nepiik ymbipaybl KazakcTaHzarbl TYIIBI Kep acTbl CYJIApbIHBIH KOPJIapblH
KeHiHEeH MaiiiajJany/sl alblH ana aHbIKTazbl. JKep acThl CyJapbhIHBIH pecypc-
TapblH 3€pTTey TI'MIAPOreOJOrMsAbIK MaTepuangap MeH OalaHbICTBI OUIIM
caslaJapblHAAFbl ACPEKTEPAIH YIKEH KeJIeMiH TapTydbl Tanam etefi. Omapiabl
XHUHaKTay MeH Tangay Kasakcran PecmyOmuKachIHBIH TYIIBI KepPacThl CylTaphl
pecypcrapbl MEH KOpJapblHBIH OipbIHFall reoaknaparThlK KyHeci meHOepinae
KYPTi3UIl KoHE KepacThl CYNapbIHBIH PeCypCTaphl, OJapIbIH carmachl MeH
NanaJaHbUTy bl TYPaIBl JEPEKTEPIl KYHEICHIIPYTe )KOHE TalllayFa MYMKIHJIIK
Oepei.

XKyiieHiH KypbUIBIMBI JK€p acTbl CyJIapbIHbIH TAaOUFU >KOHE TEXHOTEHIIK
OPTaHbIH OapIIbIK KOMIIOHEHTTEpIMEH OailllaHBICBIH €CKepe OTBIPHIN JKacallfbl.
Kytiene GemiHETiH HETI3r1 aKMaparTHIK OMOKTap: THAPOTEONIOTUSIIBIK OOBEKT
’KOHE KOPILIAFaH OpTa TypaJibl KaJlIlbl AKIaparT; )KePacThl CyIapbl MOHUTOPUHT1HIH
JepeKTepl; TYIIBI )KepPacThl CyJapbIHbIH PecypcTapbl MEH KOPJaphl; JKEpacThl
CYJIapbIHBIH IIOFBIPIAPBI;, TEXHOTCHIIK KYPBUIBICTAp; >KEPACTHI CYJIAPBIHBIH
JIACTaHYBbI; )KEPACTHI CyJIApbIH KOPFay; TYIIbI KePacThl CylIapbl peCypCTapbIHbIH
KOJDKETIMILTITI.

BbapnbIk nepexrep rpadukaiblK, CEMaHTHKAIIBIK KOHE KY)KAaTThIK MAJIIMETTEP
6a3zacpiHIa OpHANACTHIPbUIFaH. CeMaHTHKAIBIK JEPEKTep KeCTe TYPiHIE YChI-
HBUIFaH XKOHE KapTOrpadusUIbIK KyKaTTapAbl KYpalThIH TpadUKaiIbIK HBICAH-
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nap yuwiH arpuOyTuBTi aknapar Ooibin Tadbutanbl. JKyite ArcGIS opraceinna
KYPBUIIBI.

XKyiiere eHTi3UITeH NepeKTep TYIIBI Xep acThl CyJapbl PeCypCTapbIHBIH
TaKbIPBINITHIK KapTajapblH jkacay YILUIH, COHJai-ak >Kep acTbl CyIapbIHbIH
OpTYPpJIi cUIIaTTaMasapbiH, Oeriii 6ip mapaMeTpiep )KUbIHTBIFbI 0ap ayaaHaapabl
ecenTey YIIiH NaiiianaHbuiabl. AKNApaTTHIK JKYHEHIH >KyMbIc icteyi barbic
KazakcTan aymarbIHBIH YATICIHIE KOPCETLIEII.

Tyiiin ce3mep: >xepacTbl Cynapbl, AKMaparThIK *KyHeEJep, *KepacThl cylia-
PBIHBIH pecypCcTaphbl.

B.A. Cmoasp!, O.JI. Mupomruuenko'*, JL.LIO. Tpymeas!, E.B. CoTHukoB!,
V.M. Mirlas?

'Satbayev University, MHCTUTYT THAPOTEOTIOTUH ¥ TE€OIKOIOTHH
uM. Y.M. Axmencaduna, Anmarel, Kazaxcran;
2YuuBepcuTeT Apuaiib, paKkyabTeT XUMHUECKON HHKCHEPHH, V3paniib.
E-mail: o mirosh@mail.ru;

CTPYKTYPA HH®OPMAIIMOHHOMN CUCTEMbBI PECYPCOB
INPECHBIX ITOA3EMHBIX BO/JI KABAXCTAHA

AHHoTanus. He3HaunTenpHas B 1IEJI0M BEJIMYMHA PECYPCOB ITOBEPXHOCTHBIX
BOJI, TPAHCTPAHWYHBIA XapaKTep OCHOBHBIX PEK, MPAKTUYECKH HX He3alllH-
LICHHOCTBH OT BO3JEHCTBHSI IPOLIECCOB TEXHOTE€HE3a NPENONPEAEIININ [UPOKOE
ucrnionb3oBanue B Kazaxcrane i perieHuss mpoOiaeMbl BOAOCHAOKEHUS
HACEeJICHUsl IPECHBIX INOI3EMHBIX BOX. M3ydeHume pecypcoB IOA3EMHBIX BOJ
TpeOyeT mpuBIeueHus: OONBIIOr0 00beMa TUAPOTeOIOTHYECKUX MAaTEPUAIOB U
CBEJIEHUM M3 CMEXHBIX oOnacteil 3HaHMs. B CBS3u ¢ 3TMM MX HAKOIUIEHUE U
aHaJIu3 MPOBEACHBI B paMKaX €JUHOW CUCTEMBI PECYPCOB U 3alacoB IPECHBIX
noa3eMHbIX BoA. OHa SBISIETCS OCHOBHOM 4YacTblo TeOMH(OPMAIIMOHHON
CUCTEMBbl pecypcoB moa3emMHbIx Boja PecnyOmuku Kaszaxcran u mo3Bosuiia
CHUCTEMaTU3UPOBATh U AHAIIM3UPOBATH JAHHBIE O PECYPCaX, KAUECTBE IOA3EMHBIX
BOJl U UX UCIIOJIb30BAHUHU.

CrpykTypa cucteMbl C(HOPMHPOBAHA C yYETOM B3aMMOCBSI3U TTO/I3€MHBIX
BOJI CO BCEMH KOMITIOHEHTAMH IPUPOJHON M TEXHOT€HHOU cpebl. OCHOBHBIMU
MHGOPMALMOHHBIMU OJIOKAMHM, BBIIEJIEHHBIMU B CHUCTEME, SABISIOTCS: oO0Ias
uHpOpMaLUs O THUAPOTEOJOTHYECKOM OOBEKTE M OKPYKAIOLIEH NpUpOTHON
cpele; NaHHbIE MOHUTOPMHIA IOA3EMHBIX BOJ; PECYPCHl M 3amachbl MPECHBIX
MOJ3EMHBIX BOJ; MECTOPOXKJIEHHUS TOA3EMHBIX BOJ; TEXHOTE€HHBIE OOBEKTHI;
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3arpsi3HEHUE MOI3EMHBIX BOJT; 3AIIUIIICHHOCTh OJ3EMHBIX BOJI; 00€CTIEUeHHOCTh
pecypcaMu IIPECHBIX MO3EMHBIX BO/I.

Bce cBenenus pasmenieHsl B 6a3zax rpadMuecKuX ¥ CEMaHTHYECKUX JJAHHBIX
n 0aze mokymeHTOB. CeMaHTHMYECKHUE JIaHHBIE MPEICTABICHBI B TAOIMYHOU
dhopme u ABIAIOTCS aTprOyTHBHOW MH(GOpManuei 1 rpadudeckux 00bEKTOB,
COCTaBIAIOIIMX Kaprorpaduueckue Martepuainbl. Cucrema cosfaHa B cpene
ArcGIS.

BBenenHbie B CUCTEMY CBEICHUS MCIOIB30BaHbI Al (HOPMUPOBAHUS TeMa-
THYECKUX KapT PecypcoB MPECHBIX MOA3EMHBIX BOA 3amamHoro Kazaxcrana, a
TaKXKe JUIsl PACYCTOB PA3TUYHBIX XapPAKTCPUCTUK IMOA3EMHBIX BOJI, IIOMIAICH C
OTpeIeTICHHBIMU HabOpaMu MapamMeTpoB | JIp.

PaGora wuH(pOpManMOHHON CHCTEMBl NPOWLIIOCTPUpPOBAHA HA IpUMEpE
TeppuTopun 3anaanoro Kazaxcrana.

KuroueBble ci10Ba: o3eMHbI€ BOJIbI, UH()OPMALIMOHHBIE CUCTEMBI, PECYPCHI
MOJI36MHBIX BO/I.

Introduction. Modern information systems created on the basis of
geoinformation technologies are used to resolving majority of hydrogeological
problems. They are designed for management of spatially-distributed data
and include databases and systems of their management (Yazvin, 2015:323).
Capabilities of computing technology allow accumulating and collate large
bodies of data, manage it, use in the mathematical modeling and in field surveys.
Information systems are created to manage groundwater resources, estimating
interaction groundwater with environment in different countries of the world.

Global Information System containing information about world where
groundwater resources were created by IGRAC (International Groundwater
Resources Assessment Centre) under the auspices of UNESCO (https://www.
un-igrac.org/global-groundwater-information-system-ggis). Information
water resources system in Europe - WISE provides access to data related to
domestic and cross-border water resources of different countries (https://water.
europa.eu/). Groundwater Database of the United Kingdom was presented by
British  Geological Survey (https://www2.bgs.ac.uk/groundwater/datainfo/
datainformation.html). Information system for France groundwater management
SIGES contains data about aquifer’s condition and their interaction (https://www.
brgm.fr/en/website/siges-aquifere-rhenan-information-system-groundwater-
management). Substantial volumes of hydrogeological information about
groundwater in Germany are processed with the use of artificial intelligence
(https://www.bgr.bund.de/EN/Themen/Wasser/Informationsgrundlagen/
informationsgrundlagen node en.html). The Spain groundwater information
system (SIAS) contains monitoring databases, thematic hydrogeological
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maps and so on (https.//hispagua.cedex.es/documentacion/recurso/57867).m
National groundwater information system in Italy (SINTAI) aimed to protecting
groundwater from contamination (https://www.sintai.isprambiente.it/). National
groundwater information system (NGIS) created in Australia represents a spatial
database according to states and territories (https://data.gov.au/data/dataset/
national-groundwater-information-system). US Groundwater resource data
is differentiated by states and include hydrogeological maps, initial data and
its processing results (https://ecology.wa.gov/Water-Shorelines/Water-quality/
Groundwater/Groundwater-resources). Information system developed by China
Geological Survey is designed for groundwater integrated management (Liu et
al., 2016: 21). Africa groundwater atlas includes digital hydrogeological maps
for 51 countries, data about groundwater quality and its use, on-line library of
documents (https://www2.bgs.ac.uk/africagroundwateratlas/index.cfm).

The above studies prove efficiency of information systems usage in
groundwater resources management process.

The water supply of Kazakhstan population under conditions of ongoing surface
water resources depletion of proper quality water making the extensively use fresh
groundwater. Anthropogenic burden and climatic changes adversely impact on
the environment in particular on groundwater conditions, its hydrogeochemical
and hydro-geodynamic parameters (Smolyar, 2017: 7). Analysis of water quality
changes, evaluating possibility of it using for domestic drinking water supply
demanded involving a large volume of hydrogeological materials and data from
related areas of knowledge. Usually used text documents represent a type of
not structured descriptions, are presented in author’s interpretation, the maps
are created in different geographical projections, that makes their search and
use very difficult. To resolve practical problems in hydrogeology, it is need to
unify all available data, classify it according to form of information presentation,
convert into forms convenient for analyzing. The most efficiently it is possible
to implement within the frameworks of the unified groundwater resources and
reserves information system.

The following described system created on the basis of geoinformation
technologies in particular allowed accumulating materials and carry out their
effective analysis, receive qualitatively new data during hydrogeological objects
and processes studding. Possibility of simultaneous engagement of archive
materials and results of their interpretation by different authors allowed raising
the quality of such research.

Main part of the system is the subsystem of fresh groundwater resources
and reserves allowing monitoring of water quality dynamics and evaluation of
possibility to use it for utility and drinking water supply. Of especial relevancy
the creation of such a system is for Kazakhstan, major part of territory of which
experiences acute shortage of quality water.
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Integrated use of data allowed the created by authors information system the
provision of information support to any theoretical and practical hydrogeological
studies.

Research materials and methods. The structure of the fresh groundwater
resources information system of Kazakhstan was created with account to need
in hydrogeological data, availability of cartographic information and capabilities
of the geoinformation system tools (Yazvin, 2015: 323), (Smolyar et al., 2012:
125), (Veselov et al., 2004: 426). All information is accommodated in semantic,
graphic and document databases.

Document database contains all collected data about hydrogeological object
functioning. Low formalization of the subject area and considerable quantity of
initial data are characteristic for hydrogeological documents. This fact explains
the necessity of storing substantial volumes of both published and unpublished
documents.

Semantic database servers for the collecting, storing and analyzing of
systematized structured information presented in tabular format. It includes both
baseline hydrogeological materials as well as results of their processing. All data
is conditionally divided into general, used for resolving the majority of tasks,
and special, required to resolve specific problems, for example, calculating
groundwater resources and reserves, evaluating degree of groundwater
contamination and others.

The graphic database includes cartographic documents allowing obtaining
attributive information about graphical objects. They are generated with the
help of the geographic information system (GIS) and represent a set of digital
maps. As a rule, maps required for resolving a certain task are generated in a
single geographical projection. Attributive information is related to all graphical
objects.

The elements of graphic and semantic databases are interrelated. Records of
semantic database tables act as attributes to graphical objects.

While studying fresh groundwater resources, it is taken into account that
any changes in components of the environment cause changes in groundwater
conditions (Zektser, 2001: 313). Results of interconnection of surface and
groundwater is the intensification of the groundwater recharge during river
flooding, change of groundwater regime while regulating surface run-off with
water-storage reservoirs and others. Considerable impact upon groundwater
resources affects by soil cultivation, irrigation and land remediation. Groundwater
pollution accompanies operation of various man-made facilities (industrial
enterprises, oil and gas fields, transport etc.). Amount of precipitation including
contaminated causes change in groundwater regime and quality.

In its turn, groundwater impact environment’s other components. Intense
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water intake affected to surface water, for example, to river flow rate. The
large volume of groundwater intakes increases the probability of hazardous
geological engineering and hydrogeological processes, activation of suffusion-
karst processes. Besides, the groundwater table raise may result in underflooding
of various man-made facilities, urban areas and agricultural lands.

Due to evaluate groundwater resources and making of management decisions
on its use, the fresh groundwater information system must contain data of
hydrogeological object and its relations with natural and man-made environment.
Such data shall include:

* hydrogeological maps and cross-sections that include areas of distribution
of aquifers and aquifer systems;

» maps of factual material and data of groundwater regime;

* maps of groundwater head contours and flow path, groundwater depths and
groundwater mineralization;

» maps of lithological structure for the creating of geo-filtration parameters
maps;

* soil maps;

* hydrographic maps and river runoff maps;

» maps of surface water mineralization and chemical composition;

* climatic maps including the atmospheric precipitation data;

* topographical maps;

* layouts of groundwater, surface water and air monitoring networks and
monitoring results;

» groundwater resources and reserves maps (groundwater reserves,
groundwater resources (natural, estimated and mineable), endowment with
water resources);

 groundwater deposits (sites) maps, data of reserves by categories and
information about management;

* maps of groundwater pollution;

* layouts of facilities used for economic activities (industrial and agricultural
enterprises, sites of intense water intake and water injection, induced recharge
etc.) and information about their functioning.

Due to it seems advisable to emphasize the following key blocks of the
information system (Fig. 1): general information about hydrogeological object
and environment; data of groundwater monitoring; fresh groundwater resources
and reserves; groundwater deposits; man-made facilities; groundwater pollution;
groundwater protection; availability of fresh groundwater resources.

All data is accommodated in graphical and semantic databases and document
database. The structure of the system is not rigid and can be supplemented or
changed in the process of solving practical hydrogeological problems. Despite
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the fact that any hydrogeological analysis is based on the same set of initial
data about the object, the resulting maps reflect the personal point of view of
the researcher on the problem. Therefore, the system may contain ambiguous
materials, for example, maps of hydrogeological zoning created in terms of
“regions and basins” or “massifs and basins”.

GENERAL INFORMATION

ABOUT HYDRO- | FRESH GROUNDWATER
[ | GEOLOGICAL OBJECT >» AVRgSl{EJSlEf{E%S
AND ENVIRONMENT .
Y
AVAILABILITY
GROUNDWATER % OF FRESH
DEPOSITS > GROUNDWATER
DATA OF RESOURCES
GROUNDWATER yy
MONITORING
GROUNDWATER
PROTECTION
A A
GROUNDWATER
POLLUTION
MAN-MADE
FACILITIES

Figure 1 — Structure of geoinformation-analytical system of fresh groundwater resources

General information about a hydrogeological object and environment
is represented by materials underlying any hydrogeological studies —
hydrogeological maps and cross-sections; data of lithologic structure of aquifers
and aquifer systems; maps of groundwater head contours and flow path;
groundwater mineralization and chemical composition data; hydrographical,
meteorological and topographic data etc. (Zektser, 2001: 313).

Data of groundwater monitoring includes information about groundwater
regime and its quality and their temporally change. To obtain an integral
hydrogeological information, archive and real-time data is required. It is
usually presented in the form of maps of groundwater monitoring networks and
groundwater regime and chemical analysis results tables.

Fresh resources and reserves groundwater information determine possibility
of making some or other management decisions in hydrogeology. Their
classification in the information system was made based on traditional subdivision
into reserves (secular) and resources (natural, estimated, exploitable) (Murtazin
et al., 2020 a: 8) (Fig. 2). It is necessary to note that maps of groundwater
resources reflect subjective viewpoints of authors. Therefore, maps of various
authors may be presented in the system.
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Groundwater deposits are presented in the system in tabular and graphical
formats. Such data as: location; genetic type; recoverable reserves by target
purpose and categories; reserves approval date; water intake etc. for each deposit.
Data is analyzed within borders of administrative districts, hydrogeological
structures and hydro-economic basins.

The man-made facilities, both directly impacting groundwater, as well as
representing potential hazard for groundwater include in the information system.
Man-made facilities are the industrial and agricultural enterprises, territories of
intense water pumping and water injection, artificial recharge sites etc.

Groundwater pollution is displayed on maps of the ecological state of the
environment as a zone within which the chemical (radiological) composition
of groundwater does not meet sanitary requirements. Groundwater pollution
maps are built using monitoring data and information on the pollution source’s
location.

~
Se HYDROGEOLOGICAL HYDROECONOMIC ADMINISTRATIVE
£3 STRUCTURES BASINS DISTRICTS
52
>IN
=2
E Q
: \ /
RESOURCES RESERVES
NATURAL ESTIMATED
EXPLOITABLE

diffs er e Ith‘*t\ql by

designated
purpose

categories

GROUNDWATER RESERVES
AND RESOURCES

deposits'’
genetic types

Figure 2 — Structure of information block of fresh groundwater resources and reserves

Groundwater protection is associated with the preservation of the natural
hydro-ecological system in a state that allows maintaining the composition and
quality of groundwater at the required level for a given time period (Zektser,
2001: 313). To creating integrated maps of groundwater protection against
pollution hydrogeological and soil maps, data of man-made sources of impact
upon environment and groundwater deposit locations, hydrogeochemical map
and others are used.

The availability of fresh groundwater resources is defined as the degree to
which the current and prospective needs of the population in the quality of
drinking water are met at the expense of calculated and withdrawn groundwater
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resources (Smolyar et al., 2012: 125). Availability maps are formed on the basis
of data on resources and reserves of groundwater, deposits, and taking into
account the protection of groundwater (Murtazin et al., 2020 b: 9).

Results and discussion. On the example of the territory of the West
Kazakhstan, the functioning of the fresh groundwater resources and reserves
information system is illustrated. The territory includes four administrative
regions: West-Kazakhstan, Atyrau, Aktobe and Mangystau.

General information about hydrogeological object and environment for the
territory of West Kazakhstan is contained in graphical database and includes
hydrographic network map, hydrogeological map, map of hydrogeological
zoning and others. Hydrographic network map (rivers, lakes, swamps etc.) is
executed in the form of linear and area facilities, each facility name is connected
with them. Hydrogeological map was built in scale 1:2500000. For area facilities

corresponding to hydrogeological subdivisions (aquifers and aquicludes and
systems), deposition age acts as attribute.

On the zoning map, polygons distinguish hydrogeological regions and basins
of the first and second order (Fig. 3), areas of distribution of waters of various
salinity, etc. Linear objects display fracture zones, groundwater pressure contours,
etc. It should be noted that the zoning map was built by comparison and analysis
of data layers already available in the GIS: the area of hydrogeological units, the

location of watersheds and hydrographic objects, data on the age and chemical

composition of waters, etc.

HYDROGEOLOGICAL ZONING OF THE TERRITORY
OF WEST-KAZAKHSTAN
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Figure 3 — Map of hydrogeological zoning of the territory of West Kazakhstan
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The groundwater monitoring results for 2021 are included in the semantic
database of the information system. The tables contain fields with information
about sampling sites, sampling date, pH values, salinity, water hardness,
concentrations of various chemical elements. The corresponding layer of the
inspection wells graphical database was generated in the WGS 1984 coordinate
system using GPS data obtained during the field survey. Associated with each
test site is a semantic database chemical analysis results table record.

Groundwater resources and reserves in the information system are displayed
on groundwater mineable reserves maps, groundwater estimated resources, fresh
groundwater estimated resources extent of exploration etc. Data is displayed by
diagrams related to area facilities representing administrative regions, hydro-
economic basins or hydrogeological structures. Map of West Kazakhstan
groundwater mineable reserves reflecting distribution of mineable reserves
values in general by administrative regions and values of mineable reserves with
mineralization of up to 1 g/l is create.

Map of groundwater estimated resources was prepared with the use of related
values of estimated resources modules and groundwater prevailing mineralization
in major aquifers and aquifer systems. Compiled information by administrative
regions about potable groundwater estimated resources values and estimated
resources modules can be derived automatically (Yazvin, 2015:323), (Nurabayev
et ai., 2019: 426).

Resource potential of West Kazakhstan fresh groundwater shown on the map
of estimated resources extent of exploration. Based on ratio of values of mineable
and estimated resources, groundwater use prospects for various territories were
evaluated.

Groundwater deposits data is presented in the shape file containing represented
by point objects created in the graphical database. A deposit cadastral number
is associated with each object. Tabulated information: administrative region;
administrative district; name; information about deposit belonging to second
order hydrogeological basin; deposit genetic type; geological index; designated
purpose; limits of groundwater mineralization; water chemical composition;
mineable reserves by categories (A, B, C,, C)); date and authority to approve
reserves; protocol number were entered into the semantic database.

Records of the table of semantic database in the field of “Cadastral number”
(Fig. 4) are connected with all graphics object representing groundwater deposits.

Thematic maps created based on semantic database information, displaying
the distribution of groundwater mineable reserves according to assigned purpose,
deposit genetic types etc. Data of water mineralization was taken into account
while classifying deposits by value of fresh groundwater mineable reserves.
Presenting data of deposits in the form of thematic maps has considerably

192



ISSN 2224-5278 4.2022

increased information efficiency of documents required for making groundwater
use decisions.

Based on information system data, it is possible to calculate the number of
various class deposits distinguished by designated purpose or genetic type, and
value of their mineable reserves for each administrative region.

Man-made facilities distribution map in the territory of West Kazakhstan
contains a set of point layers corresponding to mine openings, operated
hydrocarbon deposits, sites of radioactive and technogenic wastes storage, nuclear
reactors etc. Man-made industrial and agricultural systems are represented as
polygons. To display railroads and motor roads, oil- and gas pipelines, lines
were used. In spite of that not all man-made facilities threaten groundwater at
present, they are potential sources of environmental pollution, in general, and
groundwater in particularly.

Groundwater pollution maps is contained in graphical database. Groundwater
may be polluted from different chemical, biological and physical sources. In
this case, any quality degradation shall be understood as groundwater pollution
(Beshentsev et al., 2013: 48).
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Code by the Cadaster 515500
Name Kundaktakyrskoye
Administrative region Aktyubinsk
Deposit genetic type in artesian basins
Geological index of operated aquifer Klal+K2s
.| Groundwater designated purpose Utility and drinking water
Groundwater mineralization, g/l (min) 0,1
Groundwater mineralization, g/l (max) 0,5
Cumulative mineable reserves, thousand cubic m/daily 46,65
Protocol number 1353-13-Y
Date of reserves approval 04.12.2013 v
< >
Identified 1 feature

Figure 4 — Presentation of attributive information related to West Kazakhstan groundwater
deposits

Pollution maps show areal and focal pollution in the areas of groundwater
deposits impact. Pollution area boundaries are emphasized, as well as
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hydrogeochemical provinces with abnormal concentrations of standardized
components and groundwater deposits. Large pollution foci (dangerous and
moderately dangerous) are shown. The most hazardous types of pollutants (oil
and oil products, radionuclides, strontium, chromium and others.) are identified
(Fig. 5).

On maps of groundwater protection from pollution, polygons are plotted
corresponding to the following degrees of protection: protected; conditionally
protected; underprotected and unprotected. It is also rational to display
groundwater deposits on these maps. Based on the data entered, using GIS tools,
the areas of territories of varying degrees of protection within the boundaries of
the West Kazakhstan were calculated. The main area is occupied by territories
where groundwater is not protected or has little protection from pollution (44.48
and 34.49%). Conditionally protected areas occupy less than a fifth of the region
(18.99%), and protected areas - 2.04%.

While preparing the availability of fresh groundwater resources map of
the West Kazakhstan, sites depending on groundwater grade of suitability for
utility and drinking water supply and possible capacity of production wells
were distinguished. The map also displays areas with prevailing depth of
production wells. To carry out effective analysis, the map contains a layer of
groundwater deposits with mineralization of up to 1 g/l. Information about
provision of administrative regions population with potable water is given
as well as information about regions areas and population size. Based on
date of geoinformation system, areas with different degree of endowment by
groundwater resources were calculated. Area of territories of West Kazakhstan
with endowment by groundwater resources suitable for drinking water supply
with prevailing mineralization of up to 1 g/l is 144.2045 thousand km?, or 19.79%
of the West Kazakhstan total area. With endowment by groundwater resources
limitedly suitable for drinking water supply without desalination and commonly
with desalination up to 3 g/l the area is 142.4958 thousand km2 (19.56%).
Area with endowment by groundwater resources suitable for drinking water
supply with preliminary desalination higher than 3 g/l is 269.4296 thousand
km? (36.98%). Area of sites of prevailing location of non-perspective aquifers
and groundwater with mineralization of more than 10 g/l and almost waterless
territories consists 172.4848 thousand km? (23.67%).

It should be noted than the created information system presents information
about hydrogeological conditions of West Kazakhstan, groundwater resources
and reserves, groundwater pollution and protection, endowment of population
by water resources. The system based on ArcGIS tools family having a wide set
of graphical data analysis functions.
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Figure 5 — Map of West Kazakhstan groundwater pollution

Review of data in interconnection, engagement of semantic tabulated
information, and materials generated with the help of other geoinformation
systems, allowed to present of all the volume of accumulated data as the
systemic unified whole having features. This provides an opportunity to obtain
principal new information about state and prospects of groundwater using, its
interconnection with surrounding natural and man-made environment. The
created system is open both in terms of its extension by including data about
groundwater in other regions, as well as in terms of development by entering
new types of hydrogeological materials.

Conclusion. The fresh groundwater resources information system is the part
of the hole unified Kazakhstan groundwater resources system that is created
for all administrative regions of the Republic. The fresh groundwater resources
information system contains a characteristic of the groundwater conditions and
its interrelation with natural and man-made environment. The system includes
general information about a hydrogeological object, groundwater monitoring
results, materials about groundwater deposits, resources and reserves, information
about man-made facilities, groundwater pollution and protection, as well as data
of endowment with fresh groundwater.
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Data of fresh groundwater resources is displayed on maps of mineable
reserves and extent of exploration of groundwater estimated resources. Creating
the thematic maps of groundwater deposits differentiated by designated purpose,
genetic type and value of mineable reserves along base on the data from semantic
database may be very useful.

Groundwater pollution maps are made with the use of monitoring data,
maps of man-made facilities and deposits distribution, as well as materials from
general information block. Groundwater protection against pollution maps made
it possible to calculate areas of the territory with various levels of protection of
West Kazakhstan.

Analysis of information about endowment by groundwater resources allowed
calculating areas with different extent of endowment in the territory of West
Kazakhstan.

All maps included into the system are presented in a single geographical
projection which greatly facilitates its use in the area of hydrogeology, geography
and ecology. Accumulated data can be used in the process of resolving of practical
and theoretical hydrogeological problems and making optimal decisions in
potable fresh groundwater management.

This research has been funded by the Science Committee of the Ministry of
Education and Science of the Republic of Kazakhstan (Grant No. BR10965134)
within the frameworks of the Earmarked Financing Program “Evaluation of fresh
groundwater resources as the main source and long-term reserve of sustainable
drinking water supply to population of the Republic of Kazakhstan”.
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