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I 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.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 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 UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



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)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
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Tupax: 300 3K3eMIIIIPOB.
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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
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M.K. Absametov, Z.A. Onglassynov*, L.V. Shagarova, M.M. Muratova

Satbayev University; Ahmedsafin Institute of Hydrogeology and Environmental
Geoscience, Almaty, Kazakhstan.
E-mail: zhuldyzbek.onlasynov@mail.ru

GIS-ASSESSMENT OF GROUNDWATER SUPPLY TO POPULATION
AND BRANCHES OF ECONOMY OF KAZAKHSTAN WITH ACCOUNT
TO LONG-TERM WATER DEMAND

Abstract. Expert estimates in the Concept of Kazakhstan 2013 transition to green
economy forecasted water deficit in the nearest future. The water deficit indicator is the
level of water supply identified as the ratio of forecast resources or mineable reserves
to water demand. The article presents up-to-date data on water demand of economy
branches and urban and rural population need for drinking water, as well as estimated
values of water consumption for 2030 and 2040.

Taking into consideration that groundwater as a water supply source has some
advantages as compared to surface water: higher quality, more reliably protected against
pollution and contamination, less exposure to seasonal and multi-annual fluctuations,
the level of water supply was assessed as applied to RK groundwater.

Taking into account the fact that statistics are presented with a breakdown into
administrative regions, and distribution of geological formations is not limited by
borders of surface water flow basins or national frontier, GIS-assessment of
groundwater resources and water demand of population and economy branches are
given 1in this article by administrative territory system and hydro-
economicadministrative zoning of Kazakhstan.

As the result of appraising the Kazakhstan administrative regions’ degree of water
supply, it was shown that by proven reserves of drinking and service water, the Republic
as a whole belongs to countries with a reliable supply of proven drinking and service
groundwater reserves, Atyrau and North-Kazakhstan regions are identified as
experiencing deficit, and Mangistau and Akmola — as partially supplied.

While assessing the degree of supply within limits of hydro-economic basins a
conclusion was made that the highest degree of supply with own groundwater resources
has Balkhash-Alakol and Yertis (Irtysh) basins. Those experiencing deficit of
groundwater is Tobol-Torgai, Nura-Sarysu, and Yesil basins.
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This research has been funded by the Ministry of Ecology, Geology, and Natural
Resources of the Republic of Kazakhstan (Grant No. BR10262555).
Key words: groundwater, GIS, water supply, water demand, cartography.

M.K. A6cametoB, K.A. Onuaaceinos*, JI.B. Illaraposa, M.M. MypaTtoBa

Satbayev University; Y.M. Axmencadun ateiaaars! [ uaporeonorus
JKOHE F€0IKOJIOTHS HHCTHTYThI, AiMathl, Kazakctan. E-mail:
zhuldyzbek.onlasynov@mail.ru

HEPCIIEKTUBTI CY KAXKETTLIJIITITH ECKEPE OTBIPBIII, KASAKCTAH
XAJIKBIH )KOHE 9 KOHOMMUKA CAJIAJIAPBIH )KEP ACTbI CYBIMEH
KAMTAMACBI3 ETYI I'AJK BAFAJIAY

Annotamus. Kazakcranusiy 2013 KbUIFBI “KachlT SKOHOMUKaFa” KOIIy KOHIHIeT
TYKbIpbIM/IaMachIH/Ia, capanTaMaliblK Oarajaysap, )KakbIH 00J1alllakTa Cy TalllbUIbIFbI
0os1aThIHBIH OOJDKaraHbl KepceTiireH. Cy TalllIbUIBIFBIHBIH KOPCETKII, 0OmKaMIbI
pecypcTapabl HeMece 3KCILTyaTalUsUIbIK Cy KOPJIapblH, Cy KaKETTLIIrHE MaFy apKbLIbl
aHbIKTajgaAbl. by Makanana, 5KOHOMUKA canajapblHbIH, Kaja XKOHE aybUl XaJIKbIHBIH
aybpI3 CyFa KaXETTUITiHIH ©3eKTi aepektepi, conmaii-ak 2030 xone 2040 xwpuimapra
apHAJFaH Cy TYThIHY O0JKaMbl KEITipiJITeH.

CymeH KamTamachI3 eTiny aopexeci, KP sxep acTel cynapbiHa KaTBICTHI OarajlaHFaH.
Oran Heri3ri ceber, cyMeH kaOAbIKTay Ke31 peTiHJe, Kep acThl CyJIapbIHbIH, JKEp YCTi
CylmapbIMEH CajlbICTBIpFaHAa OipKaTap apTHIKIIBUIBIKTAphl Oap eKeHAiringe. ATam
aliTKaHafa: camachl >KAaKChl, JJACTAHYAAH JKOHE 3aKbIMIAHyAaH CEHIMII KOpFaJfaH,
MayCHIMJIBIK JKOHE KOTDKBUIABIK ayBITKyIapFa OeiiMi a3.

CTaTHCTUKAIBIK JepeKTep OKIMIIUTIK OOJBICTap OOWBIHINA YCHIHBIIFAHBIH, ai
TeOJIOTHSUTBIK (hOpManrsUIapIbIH Tapatybl )Kep YCTi Cy OaccedHIepiHiH HeMece YITTHIK
nIekapagapMeH HIEKTEeIMEHTIHIH Ha3apFa ana OThIPbII, ockl Makanaaa I'AXK-xep acTbl
CyJapbl PecypcTapblH >KOHE XalblK MeH SKOHOMHKA calajiapblHBIH CYy KaKETTUTITiH
Oaranay, KazakcTanusig OKIMIITIJTIK-ayMaKThIK Kyheci JKOHE cy
HIApYaIIBUTBIFBIOKIMILIUIK  ayJaHIacTelpy OoMbIHIIA KenTipinreH. KazakcTaHHBIH
OKIMIITLTIK OOJNBICTAPBIHBIH KaMTaMachl3 €TUTy JopekeciH Oarajay HOTIKECIHAE,
LIapyallblUIBIK aybI3Cy MakcCaTbIHIAFbl >KEPacTbl CYJIAapbIHBIH OapiaHfaH KopJapsl
OoiipiHma, PecryOinka TyracTail ImapyallblIbIK aybI3Cy MaKCaTbIHIAFbl >KEPacTbl
CyNapbIHBIH OapiaHFaH KOpJapbIMEH CEHIMI KaMTaMachl3 €TINTEHAIrT KOpPCEeTUIi.
Ateipay xoHe Conrtyctik Kazakcrtan oOmpicTappl cy Tammibl OOJBICTAapFa, ai
ManrbicTay koHe AKMOa 0OJIBICTapHI illiHApa CYMEH KaMTaMachl3 TILIMeH eKeHIIT
KOpPCETUI.

2Kep acTel cynapbiMeH KaMTaMachl3 €TUTY IOpeKeciH Oaranay/pl Cy MapyanibUIbIFbl
OaccelfHAepiHIH IIeKapalapblHAa XKYPri3y Ke3iHAe, 63 pecypcTapbIMeH HEFYPIIBIM KOIT
KaMTamacel3 eTinreH bankam-Amaken xone Eprtic OGacceiiHmepi AereH KOPBITHIHIBI
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kacanabl. JKepacTel cymapel OOWBIHIIA Cy Tamimbl caHaTeiHA ToOBUI-ToOpFaif,
HypaCapsricy xxone Ecin Oaccefinnepi aTapl.

Aranran 3eprrey Kazakcran PecmyOmmkackl DKOJIOTHSA, TE€OJOTHS JKOHE TaOWFH
pecypctap MUHHUCTPIITIHIH KapKBUIBIK KoJinaybiMeH opbiHmangsl (NeBR10262555
rpaHT).

Tyiiin ce3mep: xepactel cybl, [AXK, cymMeH kamTaMachl3 €Ty, Cy KaKeTTLIiri,
Kaprorpadus.

M.K. A6cametoB, K.A. Onaaceinos*, JI.B. Illaraposa, M.M. MypaTtoBa

Satbayev University; UHCTUTYT THAPOTEOIOTHH H
reoskosioruv uMm. Y. .M. Axmencaduna, Anmatel, Kazaxcras.
E-mail: zhuldyzbek.onlasynov(@mail.ru

I'lHC-OHEHKA BOAOOBECHHEYEHHOCTHU NIOA3EMHBIMHA BOJAMU
HACEJIEHUS Y OTPACJIEI DKOHOMMKU KA3AXCTAHA C YYETOM
NEPCHEKTUBHOM BOJONOTPEBHOCTH

Annorauus. B Konnenmuu no nepexoay Kazaxcrana k «3ejeHOM 3KOHOMUKEY
2013 rToma SKCIEpPTHBIMH OIICHKAMH IPOTHO3UPOBAJICS B OMIDKalIeM OymymeM
nmebumur  Bompl.  llokasatemem — gedumnmTa  BOABI  SIBIIIETCS  CTENEHb
BOI000ECTIEUEHHOCTH, OIpe/enseMas Kak OTHOIIEHHE MPOTHO3HBIX PECYPCOB WIIH
SKCIUTyaTallMOHHBIX ~ 3allacoB K BojgomoTpeOHOcTH. B cratee mpencraBieHBI
aKTyaJIbHbIC JIJaHHBIE BOJONOTPEOHOCTH OTpaciiel PKOHOMUKA U IMOTPEOHOCTH
TOPOJICKOTO U CENTbCKOT'O HACETICHUS B TUTHEBOM BOJIE, @ TAKXKE MPOrHO3HBIC 3HAUCHUS
Bononotpebienus va 2030 u 2040 rr.

YuuThIBas, YTO MOA3EMHBIC BOJABI KaK HCTOYHUK BOJOCHAOXKCHUS HMEIOT PsII
MPEUMYIIECTB IO CPaBHEHHWIO C IMOBEPXHOCTHBIMH BOJAaMu: OOJaNaloT IydIIAM
KadecTBOM, OoJiee HaJe)KHO 3aIHIIEHBI OT 3arpsI3HEHMS ¥ 3apaKeHHS, MEHBIIIE TTOJIBEP
KEHBl CE30HHBIM W MHOTOJETHHM KOJIeOaHUsAM, BOJOOOECTIEYeHHOCTh OIlCHEeHa
MPUMEHUTENBHO K oA3eMHbBIM Bogam PK.

HpI/IHI/IMaH BO BHHUMAHHUEC, YTO CTATUCTUYCCKUC NAaHHBLIC MPCJACTABJICHLBI B pa3pe3c
aJMUHHUCTPATUBHBIX 00JacTel, a PaclpOCTPaHECHUE TeOJIOTMYECKUX (opMalui He
OTpaHMYUBACTCS TpelesiaMd  0acCeHOB CTOKa IOBEPXHOCTHBIX  BOJ WM
HaIMOHAIbHBIX TpanHuil, [ UC-olieHKa pecypcoB MOJI3EMHBIX BOJ U BOJOMOTPEOHOCTH
HACENIEHWsT W OTpaciedl HSKOHOMHUKA B JaHHOW CTaThe NPHUBEICHBI 10
aJIMIHHACTPATUBHOTEPPUTOPHATBHOM CUCTEME " BOJOXO3SHCTBEHHO-
aJIMIUHHUCTPATUBHOMY palioHnpoBannto KazaxcraHa.

B pe3ynbTare mpoBeIeHHBIX OIIEHOK CTEMEHN 00ECTICUCHHOCTH aIMUHUCTPATHBHBIX
obOnacreri Kazaxcrana mnoka3aHo, 4TO IO pa3BeJaHHBIM 3amacaM IOJ3EMHBIX BOJI
XO3SHMCTBEHHO-ITUTHEBOI0 HAa3HAUECHHUS pecny6JmKa B IICJIOM OTHOCHTCA K HAICKHO
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oOecrieYeHHBIM Pa3BelaHHBIMU 3aIlacaMy MOJ3EMHBIX BOJ XO3SMCTBEHHO-TTUTHEBOTO
Ha3HaueHus, Ateipayckas u CeBepo-Kaszaxcranckas o007acTH OTHECEHBI K
neuIUTHRIM, a MaHTucTaycKas 1 AKMOJMHCKAsI — K YACTHYHO 00CCIICUCHHBIM.

[pu npoBeacHUH OIICHKH cTeneHn OOECIEUEHHOCTH B TpaHUIAx
BOJIOXO3SIICTBEHHBIX OACCEHOB CHIENaH BBHIBOJI, YTO HamOolice OOCCIICYCHHBIMU
COOCTBEHHBIMH pecypcamMH TIOA3EMHBIX BOJ SIBJSIFOTCS bankani-AlakoIbCKUN W
Eptucckuit 6acceiinbl. K mednw mUTHBIM MO TMOA3EMHBIM BOJAaM OTHOCSTCS To0oi-
Topraiickmii, HypaCapsicycknii u Ecnibckuii 6acceiHbI.

JlanHoe mccnenoBaHue BBIMOJHEHO MPHU (PUHAHCOBOH mojepkke MUHHCTEPCTBA
9KOJIOTHH, TEOJOTHH U TPHPOJHBIX pecypcoB Pecmybnmuku Kazaxcran (rpant Ne
BR10262555).

KaroueBbie caoBa: monsemubie Bogwl, [MC, BomooOecneueHHOCTh, BOJIOIO
TpeOHOCTD, KapTorpadusi.

Introduction. The development of Kazakhstan’s fresh groundwater resources has
high priority in the resolving of water deficit issues specified in the Strategy
“Kazakhstan — 2050 as one of today’s global challenges.

The main purpose of the water resources utilization system of the Republic of
Kazakhstan (RK) is the provision of quality water to the population and all branches of
the economy, the creation of favorable conditions for their operation, and water
resources protection against depletion and pollution.

The implementation of the 2021-2025 Republic of Kazakhstan Concept of Water
Resources Management System Development focuses on achieving strategic indicators
of the Republic of Kazakhstan National Development Plan, including based on water
resources conservation as a component of the environment and as a naturally renewable
resource required for ensuring vital activity of the population and branches of economy.

Activities aiming at ensuring water resources sound management and protection are
determined in the basinal scheme of water resources integrated management and
protection; the master scheme of water resources integrated management and protection
identifies key hydro-economic and other activities throughout the country in general
that are to be carried out to satisfy long-term needs of the population and economy
branches in the water.

Taking into account the fact that water basins are not concentrated within individual
administrative regions, and distribution of geological formations is not limited by
borders of surface water flow basins or national frontier, assessment of groundwater
resources and water demand of population and economy branches in this article is given
by administrative territory system and hydro-economic basins (HEB).

Materials and methods. Data was taken from statistical and regulatory sources
containing information about water use to cover drinking and service needs in cities and
rural settlements, for production and processing water supply to branches of the
economy.

In the course of scientific research, hydrogeological, statistical, and geo-
informational methods were applied to the assessment of the existing and estimated
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water consumption by the population and branches of the economy of the Republic of
Kazakhstan.

In the process of creating digital thematic maps, necessary data was prepared,
mathematical calculations were made, cartographic information presentation and
execution were elaborated, causative and probabilistic reasoning were performed
allowing making logical conclusions and analyzing results.

Any territory groundwater formation depends on a large variety of factors, including
those of primary importance — geological and structural, and lithologic features of
water-bearing strata, as well as climatic characteristics of the region (Gleeson et.al,
2020; Bierkens et.al, 2019; Osipov et.al, 2019).

The degree of water supply level is identified as the ratio of forecast resources or
mineable groundwater reserves to the need for freshwater as shown by formulae (1-2).

K= ngmr/Wneeds (1)

K= ngfr/Wneeds (2)

where: K — factor of the level of drinking and service groundwater supply;
Qgwmr — value of groundwater mineable reserves;
Qv — value of groundwater forecast reserves;

Wieeds — the region’s need in drinking and service water.

The general assessment of the territory level of supply with water resources or “water
deficit indicator” — is the ratio of the total volume of available resources to water volume
taken from sources.

The assessment of the level of supply with groundwater forecast and mineable
resources was carried out with a breakdown by hydro-economic basins and RK
administrative regions.

1. Level of water supply by RK administrative-territorial division.
Hydroeconomic-administrative zoning is based on a hydrographical division of the
territory into major river hydro-economic basins. Hydrographically, eight river hydro-
economic basins were identified in Kazakhstan: Aral-Syrdarya, Balkhash-Alakol,
Yertis, Yesil, Zhaiyk-Caspi, Nura-Sarysu, Tobol-Torgai, and Shu-Talas. By
administrativeterritorial division, there are 14 regions in Kazakhstan at present:
Akmola; Aktyubinsk; Almaty; Atyrau; East-Kazakhstan; Zhambyl; West-Kazakhstan;
Karaganda; Kostanai; Kyzylorda; Mangistau; Pavlodar; North-Kazakhstan; Turkestan.
In his address to the nation of Kazakhstan: NEW KAZAKHSTAN: THE PATH OF
RENEWAL AND MODERNIZATION dated 16.03.2022, the President - Kasym-
Zhomart Tokaev instructed the Government to explore issues of the administrative-
territorial system and propose ways to implement the initiative of three new regions
formation - Abai, Ulytau, and Zhetysu.
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The total value of RK groundwater explored reserves is 44,388 thousand m’/day,
including: in Akmola region — 506.53; Aktyubinsk — 1,957.96; Almaty — 17,169.81;
Atyrau — 263.85; East-Kazakhstan — 6,562.23; Zhambyl — 4,739.16; West-Kazakhstan
—375.14; Karaganda — 2,962.2; Kostanai — 1,449.78; Kyzylorda — 1,564.82; Mangistau
— 402.37; Pavlodar — 3,966.56; North-Kazakhstan — 222.52; Turkestan — 2,245.72
thousand m?/day (Smolyar et.al, 2012 a).

The total value of forecast fresh and low brackishness groundwater of the Republic
of Kazakhstan is 155,732 thousand m?/day, including: in Akmola region— 3,449.1;
Aktyubinsk — 9,419.7; Almaty — 47,528,6; Atyrau — 1,821.1; East-Kazakhstan —
17,211.9; Zhambyl — 22,480.8; West-Kazakhstan — 2,625.1; Karaganda — 11,877.2;
Kostanai — 2,910.1; Kyzylorda — 10,854.2; Mangistau — 547.0; Pavlodar — 11,826.1;
North-Kazakhstan — 1,743.2; Turkestan — 11,438.1thousand m*/day (Smolyar et.al,
2012 b; Ministry of Ecology et.al, 2018).

Thus, for southern regions of Kazakhstan characteristics are the highest values of
groundwater forecast resources predominantly with low-level salinity, whereas in
submontane areas major groundwater resources are concentrated (Onglassynov et.al,
2019). Central, northern and western regions are distinguished by a low value of
forecast resources. The average value of the groundwater forecast resources module for
RK is 0.47 1/s/km?. Groundwater forecast resources modules vary from 0.01 1/s/km?
(Atyrau region) to 2.02 1/s’km? (Almaty region) (Yermenbay et al., 2020).
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Figure 1 - Map of urban and rural population drinking water demand with breakdown into Kazakhstan
administrative regions.
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Based on data from the Agency for Strategic planning and reforms of the Republic
of Kazakhstan Bureau of National Statistics, the country’s population as of January 1
2022 year was 19125,620 people, including an urban population of 11355820 (59.37%)
and a rural population 7769800 (40.63%). Population information is presented by
administrative-territorial characteristics, therefore population’s quality drinking water
demand is also identified in the breakdown of Kazakhstan’s administrative regions.

Current drinking water demand (thousand m?/day) of the rural population is: in
Akmola region— 53.8; Aktyubinsk — 35.6; Almaty — 230.8; Atyrau — 42.7; East-
Kazakhstan — 70.5; Zhambyl — 96.6; West-Kazakhstan — 43.9; Karaganda — 38.3;
Kostanai — 49.4; Kyzylorda — 63.8; Mangistau — 61.9; Pavlodar — 30.6; North-
Kazakhstan — 39.8; Turkestan — 229.8.

Current drinking water demand (thousand m*/day) of urban population is: in Akmola
region— 572.1; Aktyubinsk — 235.0; Almaty — 894.5; Atyrau — 130.7; East-Kazakhstan
—306.9; Zhambyl — 165.7; West-Kazakhstan — 126.8; Karaganda — 395.4; Kostanai —
181.7; Kyzylorda — 134.0; Mangistau — 107.5; Pavlodar — 190.2; North-Kazakhstan —
90.9; Turkestan — 556.7.

The calculation was made based on specific daily average (yearly) water
consumption per capita in population centers: in cities — 360 l/daily, in rural population
centers — 140 I/daily. Unit water consumption taken (SNiP RK, 2017). Unit water
consumption includes water rate for drinking and production needs and watering of
streets and plants.

Figure 1 shows a built-in ArcGIS map of demand for drinking water for urban and
rural populations with a breakdown by administrative regions of Kazakhstan.
Population drinking water demand is highlighted by blue color on the map (the legend
specifies forecast values of water consumption for 2040), and the deeper the color is,
the higher the water demand indicator of a region. Green and light-yellow points
schematically display population density by RK regions, and 1 point corresponds to the
population of 1,000 people (demographics for 2022). The green color is identified for
rural populations and light-orange — for urban. On the map, within borders of regions
placed are diagrams allowing assessing water demand of the urban and rural
populations.

Developments, experience, and recommendations on hydrogeological information
structuring and geodata databases building in ArcGIS were taken into account while
map generating (Korytny et.al, 2020).

Thus, in general, for the Republic, the population’s current drinking water demand
is 5,175.9 thousand m?/day, including 4,088.1 thousand m3/day and 1,087.8 thousand
m?/ day for urban and rural dwellers respectively, and the highest demand falls on
Almaty region, the lowest — on North-Kazakhstan region as shown on the diagram
(figure 2). It should be noted that mainly groundwater is used for the water supply of
rural population centers throughout the Republic.

Increase in groundwater consumption until 2040 is predicted the account for the
uptrend of the general water consumption due to an increase in population,
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improvement of hydro-economic infrastructure condition, as well as with account to
long-term plans for economic branches development (Decree of the Government of the
Republic of Kazakhstan, 2013).

2. Level of water supply by Kazakhstan hydro-economic-administrative zoning.
The total volume of groundwater forecast resources with breakdown into Kazakhstan
hydro-economic basins is — 64.27 km?, including Aral-Syrdarya basin — 9.29;
BalkhashAlakol — 20.01; Yertis — 9.56; Yesil — 2.31; Zhaiyk-Caspi — 7.37; Nura-Sarysu
—3.32; Tobol-Torgai — 3.62; Shu-Talas — 8.79 km®.

The total volume of groundwater known and approved reserves with breakdown into
RK hydro-economic basins is — 15.44 km’, including Aral-Syrdarya basin — 1.13;
Balkhash-Alakol — 7.26; Yertis — 2.87; Yesil — 0.16; Zhaiyk-Caspi — 0.97; Nura-
Sarysu — 0.82; Tobol-Torgai — 0.48; Shu-Talas — 1.75 km?®.

Thus, groundwater’s largest mineable reserves are concentrated in the
BalkhashAlakol basin. Yertis and Shu-Talas HEBs are characterized by groundwater
considerable mineable reserves. Groundwater’s lowest mineable reserves fall on Yesil
and TobolTorgai HEBs.
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Figure 2 - Map of urban (W) and rural (M) population drinking water demand with breakdown into
Kazakhstan administrative regions. 0

Water indicators and long-term water demands are assessed based on data from
public accounting, water cadastre, and water bodies monitoring (Order of the Minister
of Agriculture of the Republic of Kazakhstan, 2015; Toleubaeva, 2012).

Table 1 shows forecast indicators of water intake for 2040 by RK branches of the
economy.

Table 1- Indicators of water intake by RK branches of economy

Branches of economy Water intake volume for 2040, mln m?
Regular and flood irrigation, hayfields flooding 14,687.24
Industry 5,230.65
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Public utilities 1,281.97
Agricultural water supply 667.35
Fishing industry 242.14
Stock water development 152.76
Formation pressure maintenance 54.5
Recreational area etc.* 943.58

(*) The total intake by branches of the economy does not take into consideration
maintaining aquifers while ensuring water intake to channels, filling the off-channel
reservoir, intake of mining water without use; discharges of transboundary rivers, flow
consumption for water users, and with environmental purposes.

Figure 3 shows a built-in ArcGIS map showing branches of economy water demand
until 2040 in hydro-economic basins of the Republic of Kazakhstan. The water demand
forecast is displayed in a red palette, and color strength characterizes the change in
intensity of water demand by 2040. Within HEB limits, bar diagrams show changing
demand of branches of the economy for 2020, 2030, and 2040 covered at the account
of groundwater intake.

Thus, the long-term intake of groundwater to cover economic demands is estimated
to be in 2030 as 6.45%, by 2040 — 7.85% of the total water intake or 40-50% of the
value of the explored reserve. Diagram in figure 4 shows that the main intake of water
resources with the breakdown into branches of the economy falls on agricultural water
consumption (flood and regular irrigation, flooding of hayfields). Some
waterconsuming agricultural sectors are separated into individual lines.

Second, in water resources, consumption by branches of the economy is industry
(22%). Water consumption rate is identified as applied to production technique and
water quality. Water is consumed predominantly on account of fresh surface water
(89.8% of the total water intake) and partially at the account of underground sources
(10.2%). Annual water intake is increased because of the oil-and-gas production and
processing industry, this same branch makes the largest contribution to environmental
pollution (Mukhamedzhanov et.al, 2020).
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Figure 3 - Map of water demand of branches of the economy by Kazakhstan hydro-
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Figure 4 - Indicators of water intake by RK branches of economy, %

To minimize groundwater pollution and the consequences of its migration, it is
necessary to promptly evaluate the scale of surface contamination with a determination
of probability and speed of a pollutant ingress into the groundwater level. A geological
environment rehabilitation expert system was developed for such evaluation. This
system allows not only calculations but also recommends the most effective economic
and environmental methods to clean natural complexes from oil contamination
(Absametov et.al, 2017; Khaustov et.al, 2015; Shagarova et al., 2016).

Results and Discussion. Figure 5 shows a matrix of dot charts generated based on
data of 14 RK administrative regions to analyze the strength of the connection between
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population (urban, rural, total) freshwater demand with other parameters: values of
groundwater explored reserves, values of forecast resources of fresh and low-level
salinity groundwater, areas of administrative regions, population with breakdown into
Kazakhstan regions. As the charts show, perfect correlation (R2=1) corresponds to a
linear connection between water demand and population number within borders of all
administrative borders. The lowest dependency ratio of population water demand is

associated with the areas of administrative regions.
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Figure 5 - Matrix of dot charts by administrative-territorial division.

Figure 5 shows the matrix of dot charts generated for 8 RK hydro-economic basins
for evaluating regression degree between branches of economy water demand in general
and in groundwater for 2020, 2030, and 2040. As the charts show, simple regression
(R2=0.75) is mainly observed within HEB borders, the exclusion is Balkhash-Alakol
HEB, for which 516.38 m? groundwater intake was forecasted by 2040 with this basin’s

branches of economy water demand estimated as 4412.6 m?.
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Figure 6 - Matrix of dot charts with breakdown into hydro-economic basins.
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Figure 7 - Indicator of the degree of provision of the administrative regions of Kazakhstan with explored
groundwater reserves.

Conclusions. The performed assessments of the level of Kazakhstan administrative
regions’ levels of supply with known drinking and service groundwater reserves
resulted in including Akmola and Atyrau regions into the category of facing a deficit,
and Mangistau and North-Kazakhstan — to partially supplied. The remaining regions
and the Republic as a whole belong to the category of reliably supplied with known
drinking and service groundwater reserves. It should be noted that in previous
assessments, the Akmola region did not fall into the category of deficient ones; the
change was caused by an increase in consumption due to the growth in the population
of Nur-Sultan (Koldobskaya, 2022).

While assessing the level of supply within HEB limits, one can conclude that regions
with the highest level of supply with their groundwater resources are the
BalkhashAlakol and Yertis basins. Those experiencing deficit of groundwater is Tobol-
Torgai, Nura-Sarysu, and Yesil basins.

The needs of the population in water resources depend on the cumulative impact of
such factors cumulative impact of such factors as demographic increase, socioeconomic
development and changing consumption patterns. Thus, a decrease of 50 I/day
contributes to the general improvement of the forecast situation. water consumption of
the urban population (59.4% of the total population) compared to the norms of 2020,
the introduction of water-saving technologies in agriculture, and other sectors of the
economy of the Republic of Kazakhstan.

Joint use of surface water and groundwater seems to be advisable. The tendency of
the maximum possible use of groundwater for drinking water supply to the population,
especially in connection with becoming more frequent cases of unforeseen (emergency)
contamination of surface water sources grows at present as determinative in the global
strategy of increasing reliability of utility and freshwater supply systems.
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