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Analytics

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

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
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».
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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
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UDC 556.18
T.Ibrayev', M. Li"", N. Bakbergenov', M. Narbayev’, A. Batyrbayeva®

'Kazakh Research Institute of Water Economy, Taraz, Kazakhstan;
’The Executive Board of the International Fund for saving the Aral Sea in the
Republic of Kazakhstan, Almaty, Kazakhstan;
*Nazarbayev University, Astana, Kazakhstan
E-mail: limarina76@mail.ru

CURRENT ISSUES OF WATER MANAGEMENT IN KAZAKHSTAN

Abstract. Water management is one of the fundamental sectors of Kazakhstan’s
economy, the successful operation of which is critical to the country’s economic
stability, population livelihood, environmental sustainability, and national
security. In the near future, Kazakhstan will face a severe water resource deficit
in all economic sectors, especially in the agro-industrial complex. At present,
the agricultural sector is considered the main water consumer and, according to
the experts’ forecasts, the consumption of water in Kazakhstan can increase and
the deficit of the water resources can reach a large scale. The principal reasons
for the current issues in water management in Kazakhstan are that during the
transition to the market economy, almost no investment was made in water
management; the level of public and private investment in the development of the
country’s water sector is insufficient; lack of incentive for agricultural producers
to water conservation due to low tariffs; inefficient water management; and
lack of a system of control over the state of irrigated lands by the government.
The governmental program documents of the country in the coming decades
provide for an increase in the total area of irrigated land, including with the use
of water-saving irrigation technologies. The problems outlined above, as well
as potentially irrigated agriculture, require the application of active measures
to the restoration of irrigated lands. In Kazakhstan, there are opportunities to
significantly increase productivity through the implementation of water-saving
technologies, the comprehensive reconstruction of irrigation and drainage
systems, and other modern agricultural activities. It is necessary to create a
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system for the efficient use of water for agricultural purposes that will allow
maximum production at the lowest possible cost.

Key words: Water management, water resources, water saving technologies,
irrigated lands.

T. Uopaes!, M. JIn'", M. Hapo6aes’, A. barpipboaeBa®

'«Kazak cy miapyaribuibIFbl FBUIBIME 3€PTTEY HHCTUTYThD», Tapas, KazakcraH;
2«Kazakcran PecryOnukaceiHaarsl XalbIKapaiablK Apaiibl KYTKapy KOPbIHBIH
aTKapyubl qupeknusicel, Anmarsl, KasakcraHn;

SHazapbaeB YuuBepcuteti, Acrana, Kazakcras.

E-mail: limarina76@mail.ru

KA3AKCTAHHBIH CY IHAPYAHIBLJIBIFBIHBIH O3EKTI
MOCEJIEJIEPI

AnHoTanusi. Cy mapyambUIbIFbl - €JIMI3IH HETri3ri cajanapbiHblH Oipi,
OHBIH TaOBICThI KYMBIC iCTeyiHE OYKIJT SKOHOMHUKAHBIH TYPAaKTbUIBIFbI, XaJIbIK
TIPLIUTIFIH KaMTaMachl3 €Ty, KOpIlaFraH TaOUFH OPTaHBIH TYPAKTBUIBIFBI )KOHE
KazakcranHbiH ¥JITTHIK Kayinci3airi siknan ereai. Tasy 6omamakra Kazakcran
HSKOHOMUKACHIHBIH OapiIbIK caiajapblHIa, dcipece eNiMi3/IiH arpoOeHepKICINTIK
KEIIEHIHAE Cy pecypcTapblHbIH KaTaH TalIIbLIBIFBI OpbIH anaabl. Kasipri
yaKbITTa HETI3l1 CY TYTBHIHYIIBI - ayblU1 IIapyallbUIbIFbl OOJIBIN TaObLIAAbI HKOHE
capaniusliapablH OomkaMmaapel OoiibiHma Oonamakra Kasakcranga cyablH
TYTBIHBUTYBI ©CE/I1, aJl CY PECYPCTAPbIHbIH TAMIIbLIBIFBI YIKEH KOJIEMAEPTe KTyl
MYMKiH. Ka3akcTaHHBIH Cy IIapyambUIbIFBIHBIH ©3€KTI MAceeaepiHiH Herisri
cebenTepiHe HAPBIKTHIK HKOHOMHKAFa KeIlly KEe3€HIHJEe Cy IIapyalllbUIbIFbIHA
WHBECTHLMSIAP 1C KY31HIE KYPTi3UIMEreHairi; emiMi3aiH Cy NIapyallbUTbIFbIH
JAMBITYFa JKYMCaJaTblH MEMJICKETTIK JKOHE JK€Ke MHBECTHLUSIAP JCHICHiHIH
KETKUITIKC13 00IyBI; Cy Tapu(Tepl IeHreiiHIH TOMEH 00TybIHa OaillaHbICThI aybUT
[IapyallbUIBIFbI Tayap OHAIPYLIUIEPIHIH CY/Ibl YHEMEYTE BIHTACBIHBIH O0JIMAybl;
Cy LIapyallbUIbIFBIHBIH THIMCI3 0aCKapbUIybl; MEMJIEKET TapallblHaH CyapMaJibl
KepIepAiH KaraaiiblH OaKbUIay JKYyHeciHIH 00MaybI kaTaapl. MeMIIeKeTiMi3IiH
YkiMeTiHiH OaraapiaManblK Ky>KaTTapblHAA TasyAarbl OHXBULIBIKTA CyapMaJibl
KEPIIEPIIH Kbl aJKAObIH, SIFHU COHBIH IMIHJE CyapyAblH CYIbl YHEMJCY
TEXHOJOTHSJIApbIH KOJIIaHA OTBHIPBIN YJIFANTy kesnemyae. JKorapelga aranraH
Mocenesep, COHal-aK cyapMmaibl €TIHIIUTIKTIH oJIeyeTi cyapMallbl Kepiepi
KaJIIbIHAKeTipy OOMBIHIIIAa OeICeHTi IIapaiap KaObuiaay KaKe T H pacTai Ibl.
Kazakcranga cyznpl YHEMEy TE€XHOJOTHsUIAPbIH €HAIPY, THAPOMEINOPATUBTIK
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Kylenepi koHe 0acka Ja Kas3ipri 3aMaHfbl arpapiiblK IHIapajapbl KemeHl
KaiTa Kypy/bl )KYprizy eceOiHeH OHIMITIKTI e0yip apTThIpyFa MyMKIHAIK Oap.
AybI IapyanbUIbIFBl MAKCATTAPHI YILITH CY/IbI THIM/II Tal1anany KyHecin Kypy
Ka)KeT, OYJI )Kyiie OaphIHINa a3 MIBIFBIHMEH OHIM IIbIFapyFa MYMKIHJIIK Oepei.

Tyiiin ce3nep: cy HIapyamibUIBIFBL, Cy PECypCTaphl, Cyabl YHEMJICY TEXHO-
JIOTUSIIAPBI, CyapMallbl JKepJep.

T. U6paes!, M. JIu"", M. Hapo6aes’, A. barpipoaeBa®

'Kazaxckuii Hay4HO-UCCIIE0BATEILCKUI HHCTUTYT BOAHOTO XO3SHCTBA,
Tapa3, Kazaxcras;
*McnonauTenbHas aupekims MexayHapoaHoro GpoHaa cnacenus Apania B
Pecny6nuke Kazaxcran, Anmarel, Kazaxcran;
‘HazapOaeB YuuBepcureT, Actana, Kazaxcras.
E-malil: limarina76@mail.ru

AKTVYAJIBHBIE BOITPOCBI BOJHOI'O
XO3SMCTBA KABAXCTAHA

AnHoTanusi. BogHoe X03siCTBO - OnHa M3 0a30BBIX OTpaciie CTpaHBI,
OT YCHENHOTO ()YHKIIMOHUPOBAHUS KOTOPOW 3aBUCAT CTAOMILHOCTH BCEU
SKOHOMHKH. J>KH3HEOOECIeUeHHe HAaCeNeHUsl, YCTOWYMBOCTh OKPYXKAIOIIeH
MIPUPOJIHOM cpesibl U HallMoHasIbHas Oe3onacHocTh Ka3zaxcrana. B Omkaiiineit
nepcrektuBe KaszaxcTaH CTONKHETCS C JKeCTKHM Je(UIIMTOM BOJHBIX
PECypcoB BO BCEX OTPaCisiX SKOHOMHUKH M OCOOCHHO B arpoNpOMBIIIICHHOM
KOMIIJICKCE CTpaHbI. B HaACTOSIIICC BpeMSI OCHOBHBIM BOI[OHOTpe6I/ITCJICM
SIBIISICTCSI CEITLCKOE XO3SMCTBO M IO MPOTHO3aM IKCIIEPTOB, BOJAOTIOTPEOICHNE
Kazaxcrana B mepcreKTHBE BBIPACTET, a ACPHUIUT BOIHBIX PECYPCOB MOXKET
JOCTUTHYTH OOJBIINUX 00beMOB. OCHOBHBIE MPHUYMHBI AKTyalbHBIX BOIPOCOB
BOJHOTO X03siicTBa KaszaxcraH: B mepuoj mepexofa K PHIHOYHONW IKOHOMHUKE
HNHBCCTUIINN B BOIHOC XO3SII7ICTBO HpaKTI/I‘-ICCKI/I HC HpOI/I3BO,[[I/IJII/ICB;
YPOBEHb TOCYJApPCTBEHHBIX M YAaCTHBIX HMHBECTHUIIMA B Pa3BUTHE BOJIHOTO
XOSHfICTBa CTpaHBI SABJIIACTCA HEAOCTATOYHBIM, OTcyTCTBI/Ie CTI/IMyJIa y
CEJIbX03TOBAPOMPOU3BOAUTENICH K IKOHOMUHU BOABI B CBSA3HM C HU3KUM YPOBHEM
tapudoB; ManodhHEKTUBHOE YIPABICHUE BOJHBIM XO3SHCTBOM; OTCYTCTBHE
CHUCTEMBI KOHTPOJIS 332 COCTOSTHUEM OPOIIIAEMBIX 3€MEIb CO CTOPOHBI TOCY/IapCTBA.
[IporpaMMHBIMH ~ JTOKYMEHTAaMH TIPAaBUTEIBCTBA CTpaHbl B  OMIDKaIve
JCCATUIICTUA HpCI[HOJIaFaCTCSI YBGJII/I‘-IGHI/IG 0611_[6171 iomaan OpOLHaeMBIX
3eMeNb, B TOM YHCJIE W C TNPUMEHEHHEM BOJOCOEPEralmmux TEXHOJIOTHUN
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opouienus. O003HaYeHHBIE BBIIIE MTPOOJIEMBI, a TAKXKE MOTEHIIMAI OPOIIAEMOTr0
3eMyieeNusl TOATBEPKAAI0T HEOOXOIMMOCTh NPUHATHS aKTUBHBIX MeEp IO
BOCCTAHOBIICHUIO OpolIaeMbIX 3eMelb. B Kazaxcrane ummeercss BO3MOXKHOCTH
3HAUUTENILHO MOBBICUTh YPOKaHHOCTb 3a CUET BHEIPEHUsS] BOAOCOEperarumx
TEXHOJIOTUH, POBEIACHUS KOMIUIEKCHON PEKOHCTPYKIIMH THIPOMEINOPATUBHBIX
CHUCTEM M JpPyruX COBPEMEHHBIX arpomeponpustuil. Heobxoaumo coznarb
cucteMy 3(QQPEKTUBHOTO HCIOIB30BAaHUS BOABI JJISI CEJIbCKOXO3SIICTBEHHBIX
LeJe, KOTopas MO3BOJIUT MPOU3BOAUTL MAKCUMYM MPOAYKLHUHU IIPU BO3MOKHO
MHHHMMAJIbHBIX 3aTparax.

KiroueBble cjioBa: BOAHOE X035HICTBO, BOJHBIE PECYPCHI, BOAOCOEpETaromne
TEXHOJIOTUH, OPOLIACMBIE 3EMIIH.

Introduction. Water management is one of the fundamental sectors of
Kazakhstan’s economy, the successful operation of which is critical to the
country’s economic stability, population livelihood, environmental sustainability,
and national security.

The average long-term volume of Kazakhstan’s water resources in 1960
comprised 115 km3, in 2021 it had decreased to 93 km”3. According to experts’
evaluation, by 2030 this indicator could decrease to 78.4 km3. This can lead to
the fact that, in the near future, Kazakhstan will face a severe water resource
deficit in all economic sectors, especially in the agro-industrial complex (Ibrayev,
T., 2022).

The distribution of water resources across the country is extremely uneven.
The largest volumes of surface runoff in Kazakhstan are formed in the Ertis
River basin (up to 33% of total resources and 45% of local resources). In Nura-
Sarysu, Ishim, and Tobol-Torgai, less than 6% of the river flow is formed, and
in dry years it is about 10 times less than the average (The construction of the
Trans-Kazakhstan canal will solve the problem of water shortage in Kazakhstan,
2022).

The main water consumer is the agricultural sector, which requires 12.1 km3
of water annually for irrigation of agricultural crops. Of these, 11.8 km3 is used
in four regions in the south of the country, where irrigated crops are grown on an
area of 1.25 million hectares (97% of the water intake) (Central Asian Regional
Network for capacity building in the field of water resources, 2022).

At the same time, according to experts’ forecasts, by 2040 Kazakhstan’s water
consumption will increase by 56%, and the shortage of water resources can reach
12 km? per year. In addition, there is a continuing cycle of oligohydramnios in
the river basins of Kazakhstan. All this increases the risk of water shortages in
the southern regions of the country (It is necessary to increase the rational use
of water, 2022).
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Materials and methods. For the analysis of the current state of the water
sector in Kazakhstan, information materials and data from water management,
research and design organizations, state and public bodies, and sources in the
open literature were used. The information obtained and the analytical methods of
research contributed to considering, optimizing, summarizing, and understanding
the problems of the current state of the water economy in Kazakhstan, as well as
suggesting ways to improve it.

The investigations used in the article were aimed at understanding the current
issues of water management in Kazakhstan. Investigations included studying,
analyzing patterns, and systematization based on the existing information.
Scientific research was determined by the following criteria:

- a specific purpose of the research;

- an aspiration to discover unclear aspects;

- grouping and classification of the procedure and indicators of studies;

- clarification and confirmation of the final provisions

The particular methods, which represent common ways to achieve the goal
of the study for scientific research, were applied. The specific methods that
contribute to a clear and prompt finding of results that correspond to the purpose
of the research were selected.

The method of comparing the indicators and results of the assessment of the
current state and ways of further development of the water industry in Kazakhstan
was used. It was concluded that it is necessary to create a system for the efficient
use of water for agricultural purposes that will allow maximum production at the
lowest possible cost.

Elements of the logical method of scientific research were applied based on
the collection, generalization, analysis, and summary of the materials and data
gathered during the research on the problems of the development of the water
industry in Kazakhstan. Predictive calculations of the dynamics of changes in
the use of water resources in the country’s agriculture using the methods of
probability theory were presented.

Result and discussion. According to the forecast calculations of the
Committee for Water Resources of the Ministry of Ecology, Geology and Natural
Resources of the Republic of Kazakhstan (CWR MEGNR), the dynamics of
changes in the use of water resources in agriculture is as follows (National Water
Resources Management Project for 2021-2025, 2021):

For the period 2021-2025, it is planned to increase the total area of irrigated
land to 2,200 thousand hectares, with an increase in the area of irrigation using
water-saving irrigation technologies to 450 thousand hectares, i.e., 20% of the
total area of irrigated land (Figure 1).
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Figure 1 — The irrigation areas of Kazakhstan

For the period 2021-2025, it is expected to increase the efficiency of irrigation
systems to 0.6, with the use of surface irrigation - 0.75, and with the use of
water-saving irrigation technologies - 0.95 (Figure 2).
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Figure 2 — The efficiency of irrigated lands of Kazakhstan
For the period 2021-2025, it is expected to increase the volume of water

intake with regular irrigation to 14.67 km3 and reduce water losses with regular
irrigation to 5.88 km3 (Figure 3).
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Figure 3 — The volume of water intake with regular irrigation

In the context of the growing level of water resources deficit during the
growing season, the issues of rational and efficient use of irrigated lands should
become a priority of Kazakhstan’s water policy.

Currently, according to statistics, the area of irrigated land in the republic is
about 1.7 million hectares, of which 268.6 thousand hectares use water-saving
irrigation technologies (May 2022), which provides only 5.8% of gross crop
production, i.e., the area of irrigated lands and their productivity has decreased
(National Water Resources Management Project for 2021-2025, 2021).

In 2019, irrigated land accounted for only 6.7% of the total agricultural land.
However, it simultaneously contributed to receiving 45% of the country’s gross
agricultural production. The forecast for the development of irrigated agriculture
until 2030 has demonstrated that with an area of irrigated land of 3 million
hectares, they will amount to 13.5% and can contribute to receiving up to 80%
of the total gross revenue of the agricultural sector of Kazakhstan (Kalybekova,
2022).

The most acute deficit is observed in the southern regions—these are the
Almaty, Zhambyl, Turkestan, and Kyzylorda regions. At the moment, 95% of
the irrigated area is accounted for by those four regions of southern Kazakhstan
(11.8 km3 out of 12.1 km3). Local farmers report problems such as local water
deficits, incomplete construction of water facilities, and difficulties in obtaining
subsidies for the installment of water-saving irrigation technologies. So far, they
are applied only to 5.4% of the irrigated area in the southern regions. As of
January 1, 2022, the area covered by water-saving technologies in the republic
amounted to 258 thousand hectares. Of these, in the southern region, out of 1.25
million hectares, only 5.4% of the total irrigation area, or 67.7 thousand hectares,
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has been installed (Creation of water allocation management in irrigation
systems based on hydrological information, using water resources formation in
river basins: Research report (interim), 2021; Ibrayev, 2022; Balgabaev, 2020;
Mukhamedzhanov, 2020).

The quality of use of available areas under irrigation is also insufficient. An
important indicator of their use is the productivity of irrigation water, i.e., the
crop yield from each cubic meter of water supply. So, if in foreign countries the
productivity of 1 m3 of water is 2.5-6.0 kg, in Kazakhstan it does not exceed
0.8 kg.

That is, the deterioration of the technical condition of irrigation and drainage
systems and degradation processes, as well as the low level of implementation
of advanced irrigation technologies, affected the productivity of the remaining
irrigated lands.

In this regard, in terms of crop yields on irrigated lands, Kazakh farmers are
2-4 times inferior to foreign ones.

In Australia, 79 thousand hectares are sown with rice, and 520 million m3
of water are used for their irrigation. In the Kyzylorda region, 4.5 billion m3 of
water is not sufficient for 80 thousand hectares of rice (Water Crisis: Tariff for
irrigation of fields will be increased for Kazakh farmers, 2022).

According to the Ministry of Agriculture of the Republic of Kazakhstan, in
order to diversify water-intensive crops, the area under rice will be reduced by
8.7 thousand hectares compared to 2021. Including the Kyzylorda region (by 5.3
thousand hectares), Turkestan (2.9 thousand hectares) and Almaty (0.6 thousand
hectares) (Water deficit will cover Kazakhstan in June: is the government ready?
2022).

Nevertheless, in Kazakhstan, there are opportunities to significantly increase
productivity through the implementation of water-saving technologies, a
comprehensive reconstruction of irrigation and drainage systems, and other
contemporary agricultural activities (Zharkov, 2020; Kalashnikov, 2020).

Comprehensive reconstruction and restoration of irrigation systems will
increase their efficiency to 0.75-0.8. This will contribute to the rational and
efficient use of about 30% of water lost during the intake and delivery, implement
digital solutions in the system of accounting and management of water resources,
increase the level of knowledge about water-saving technologies’ exploitation
and achieve savings in irrigation water of 20-30% (Ibrayev, 2014; Ibrayev,
2014; L1, 2018). The use of water-saving irrigation technologies, such as drip,
sprinkler, and subsoil, can increase the productivity of water use by 2—2.5 times
(Zhang, 2019; Kulkarni, 2011).

In general, in the country in 2022, three emergency reservoirs will be restored,
construction of a new reservoir in the Kyzylorda region will begin, and project
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documentation for the construction of five more water objects will be prepared.
It is planned to reconstruct 1,720 km of main and inter-farm canals, which will
allow the restoration of 80,000 hectares of irrigated land and improve water
supply on another 24,000 hectares. 2022). The restoration of 14,000 hydraulic
structures on canals and the reconstruction of 676 km of collectors can reduce
annual water losses by almost 500 million m3 (Water insufficiency: How is
Kazakhstan trying to solve the problem of water scarcity, 2022).

Governmental support measures involve partial compensation of investments
in a drip irrigation installation or sprinkling machines (50%), as well as the
creation of water supply infrastructure - wells, pumps, main pipelines, distribution
networks (50% at a maximum cost of 800 thousand tenge per 1 ha). Part of the
cost of irrigation water itself is also reimbursed - from 65 to 80%.

The main causes of the above problems are as follows:

1. During the transition to the market economy, almost no investment was
made in water management, which led to the intensive wear of irrigation and
drainage systems and the deterioration of the ecological states of lands.

At the same time, about 700,000 hectares of irrigated land have been removed
from agricultural use. The wear of most irrigation and drainage systems exceeds
50%, and in some areas, this figure reaches 100%. As a result, the efficiency of
irrigation systems does not exceed 0.50-0.55, i.e., 45-50% of the water from the
canals does not reach the fields.

Thus, only 60% of the volume of water for agriculture reaches the fields.
The rest of the water is lost due to the poor condition of the infrastructure. It is
necessary to repair canals, reservoirs, and introduce automated water management
(It is necessary to increase the rational use of water, 2022).

According to the plans of the MEGPR RK, in 2022 it is planned to reconstruct
259 hydraulic structures in the basins of transboundary rivers, mechanically clean
535 km of main and inter-farm canals, and purchase and install 67 pumping units
(Water Crisis: Tariff for irrigation of fields will be increased for Kazakh farmers,
2022).

2. The level of public and private investment in the development of the
country’s water sector is insufficient.

Financing from the state budget for the current repair and restoration of
water management systems allows them to be kept only at the level of minimum
operational requirements and does not solve the current problems with irrigation
and drainage systems completely. Funding is mainly provided from the republican
budget. Local budgets, due to limited opportunities, do not provide funding for
these purposes. There is almost no investment from the private sector.

According to the plan of the national project «Zhasyl Kazakhstany, in 2022,
in order to increase productivity through the economical use of water, 13.3
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billion tenge will be allocated from the republican budget. This money will be
used to reconstruct sixteen hydraulic structures (8 billion tenge), modernize 7.5
thousand kilometers of irrigation canals in some regions of the country (5.2
billion tenge), build nine reservoirs (44.9 million tenge), preserve ecosystems of
water objects (1 billion tenge).

3. Lack of incentives for agricultural producers to practice water conservation
due to low tariffs.

For instance, in the southern regions, the cost of 1 m3 of water for agricultural
producers is 0.2-0.5 tenge/cube, i.e., the share of the cost of water in the cost of
production is in the range of 1.3-4.4%. In addition, the state also subsidizes part
of the cost of supplied water.

The low cost of water does not encourage agricultural producers to implement
water-saving technologies as well as to reconstruct irrigation systems to prevent
water losses. Irrigation technologies on more than 90% of the area lead to the
development of irrigation erosion, soil salinization, and other negative processes.
New investments are not possible because of the low tariffs.

Thus, one of the most effective mechanisms for ensuring both frugality in
water consumption and the attraction of investments in inter-farm irrigation
systems can be the establishment of adequate market water tariffs.

In Kazakhstan, it is planned to introduce payment for the volume rather than
use of irrigation water per hectare of irrigated land. This can contribute to an
increase in the rational use of water.

4. Inefficient water management.

Currently, the government, local executive bodies (akims of regions, districts,
cities, auls), the state water resources management body CWR MEGNR, as well
as other specially authorized bodies within their competence, are responsible for
water management in Kazakhstan.

In recent years, numerous organizational changes have been made and the
status of the CWR has undergone major changes, which have not led to anything
positive. The creation of the Republican State Enterprise «Kazvodkhoz» as
part of the CWR MEGNR, with regional branches and district sections, further
complicated the situation. The minimum state financing, in an even more reduced
form, begins to reach the water management facilities.

The transfer of part of the water management structures and facilities to
communal ownership, as well as repeated attempts to privatize and restructure
state property in the water management industry, did not have a positive effect.

It would be necessary to stop experimenting in the field of water management
and to study and comprehensively implement the most successful foreign
experience of the developed agrarian powers of the world, without considering
and implementing only the most convenient provisions of different water
management systems.
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5. Lack of a system of control over the state of irrigated lands by the
government leads to the failure of agricultural producers to conduct preventive
maintenance activities on the irrigation and drainage systems on irrigated lands
(current and capital field planning, land leaching, and deep loosening of the soil).

This problem should be solved in conjunction with measures to ensure the
rational use of land and with the necessary legislative support.

The problems outlined above, as well as the potential of irrigated agriculture,
clearly demonstrate the need for active measures to restore irrigated lands.

In order to determine the conceptual approaches to the restoration and
involvement of these lands in circulation, it is necessary to understand that
the reconstruction and repair of water management systems is a rather capital-
intensive undertaking.

According to preliminary consolidated calculations, about 1.5-2.0 trillion
tenge is needed for the restoration of 0.7 million hectares of land that were
removed from the agricultural circulation, as well as reconstruction and repair of
irrigation and drainage systems on 1.4 million hectares of irrigated land.

While maintaining funds for repairs from the state budget in current volumes,
the repair of water facilities and irrigation systems will last for 50-70 years.
Taking into account the technical wear of these structures, with this approach
in the medium term, there is a risk of not maintaining the existing volumes of
irrigated agriculture.

At the same time, due to the budget’s limited resources, financing all of these
projects solely with state funds is not feasible. Thus, it is necessary to involve
others, including loan sources of financing for measures to restore irrigation
systems.

Attracting such investments is impossible if there is no prospect of a guaranteed
return on funds. Thus, it is possible to stimulate the attraction of investments in
the development of irrigation systems only by ensuring an adequate tariff policy
(Mukhamedzhanov, 2020).

In general, reducing water consumption will have a beneficial effect on the
environment and will also provide an opportunity to involve additional areas of
agricultural land in irrigation.

Conclusions. The principal reasons for the current issues in water management
in Kazakhstan are that during the transition to the market economy, almost no
investment was made in water management; the level of public and private
investment in the development of the country’s water sector is insufficient; lack
of incentive for agricultural producers to water conservation due to low tariffs;
inefficient water management; and lack of a system of control over the state of
irrigated lands by the government.

In Kazakhstan, there are opportunities to significantly increase productivity
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through the implementation of water-saving technologies, the comprehensive
reconstruction of irrigation and drainage systems, and other modern agricultural
activities. It is necessary to create a system for the efficient use of water for
agricultural purposes that will allow maximum production at the lowest possible
cost.

The governmental program documents of the country in the coming decades
provide for an increase in the total area of irrigated land, including with the use
of water-saving irrigation technologies. Involvement of the removed from the
agricultural circulation irrigated lands as well as the implementation of modern
technologies for the use of water resources will have the following positive
results:

- improve the condition of water management systems;

- restore lands removed from the agricultural circulation;

- provide irrigation water to 2.2 million hectares of irrigated land;

- increase the yield of agricultural crops by 2-4 times;

- reduce water consumption during irrigation by 3-4 times;

- to practically double the volume of crop production;

- to bring the share of irrigated agriculture in the gross crop production to
50%.
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