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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.

Kaszaxcman Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



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
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Y.M. Kalybekova, A.K. Zauirbek, I.S. Seitasanov, U.Q. Onglassyn®
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INCREASING WATER PRODUCTIVITY IN IRRIGATION WITH
REGARD TO GEOLOGY AND HYDROGEOLOGICAL CONDITIONS

Abstract. The article focuses on increasing irrigation water productivity
in irrigated agriculture in complex ground-soil conditions of the area, where
groundwater of low salinity is expedient to use for domestic and drinking
water supply.

The article includes study of potential capabilities to meet water demand of
all water consumers in river basin in perennial section, as well as possibilities
of irrigation water supply to suspended irrigated areas.

Examined issues of dispatching management of water distribution
systems in the reclamation channels using a systematic approach. Integrated
automated control systems are actively developed implemented to manage
water distribution in irrigation canals. The analysis also revealed concerns
preservation of natural complexes, the main indicator of ecosystem stability,
which means equilibrium between inflow and evaporation, favorable conditions
of the delta, floodplain forests, sustainable water supply to economy and
population. The involves analysis of water yield indicators, namely water
consumption regimes of economic sectors, for irrigated agriculture as the main
consumer in particular.

Methodology for analysis of water resources use for irrigated agriculture
is presented. Principles of water use efficiency under dry year conditions (Pw
=90% occurrence) with regard for natural ecosystems complexes conservation
and water losses from reservoirs are developed. First-priority measures on
stimulation of water use efficiency increase, which consist of irrigation water
payment tariffs and water use subsidies value (on example of Bartogai water
reservoir influence zone on Shelek river), are proposed.
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Key words: irrigation water productivity, ground-soil conditions, firm
yield, stimulation, hydrogeological conditions, geological conditions.

E.M. KaabioexoBa, 9.K. 3ayipoek, U.C. Ceiitacanos, ¥.K. OnJjacbin”

Kazak YITTBIK arpapiibik 3epTTey yHHBEpCcUuTeTi, Anmatsl, KasakcraH.
E-mail: ulzhan.onglassyn@kaznaru.edu.kz

IF'EOJIOTUAJBIK )KOHE I'MIPOI'EOJIOTI'UAJIBIK
JKAFJAHJIAPIBI ECKEPE OTBIPBII, CYAPY KE3IHJE CY/IbIH,
OHIMAUIIT'TH APTTBIPY

AnHoTanusi. byn Makanaga mapyalibUIBIKTBI aybl3 CyMEH KaMTaMachl3
€Ty YIIiH TY3IBUIBIFBI TOMEH JK€p acThl CyJaphlH MalagaHy apKbUIbl, KYpAeIi
TOTIBIPAK KaFJaibIHaFbl CyapMalibl eTiHIIITIKIICH aifHAIBICAThIH aydaH1apaa
Cyapyfa apHaJifaH CYyIbIH OTIMIUIIIH OapblHIIA apTTBIPYABIH Moceienepl
KapacThIPbUIFaH.

ConbIMeH Karap, ©3eH OaccelHiHIeri 0apiblK Cy TYTHIHYLIBUIAPABIH CyFa
KOKETTUIINH KOIDKBUIABIK KHMaJa KaHAraTTaHABIPY oficTepi OoMWbIHIIA
oleyeTTi MYMKiHAIKTepi 3epaeneHeni. byn OarbiT OOHBIHIIA TOKTATHUIFAH
cyapMmaibl aJKanTapAsl CyapMalbl CyMEH KaMTamachl3 €Ty MYMKIHJITiH
KapacTBIPYMEH JI€ TOJBIKTHIPBIIA/IbI.

Conpaii-ak, JKyHedlK TOCULIl KOJIJaHAa OTBIPHIN, MEIMOPALUSIIBIK
KaHaJIJAapaarbl Cy Tapary >KyHenepiH IucmeTdepilik Oackapy Mmocernenepi
KapacTeIpblabl. Kasipri Tanga cyapy apHalapblHIa Cy Taparyasl Oackapy
YILiH €HTI31JINeH KellleH i aBTOMATTaH/bIpblIFaH O6ackapy xyienepi Oencenl
namyna. CoraH colikec, Tajjay HOTHIKECIHIE TaOWUFU KeLICHIEPIi cakray
Maceneci eckepinnui, Oyl arblH MeH OylnaHy apachlHIAFbl TeNe-TeHIIKTI,
KANBUTIBIM JKepJiep MEH OpMaHIap/IbIH dJ-ayKaThlH, YKOHOMHKA MEH XaJIBIKTHI
TYpPaKThl CyMEH KaMTaMachl3 €Tyl ecKepeni. bys xympicTa cy KalTapbIMBbI
KOPCETKIIITEPiHIH HOTHIKEJEpi, aram aWTKaHJa SKOHOMHKA cajlalapblHbBIH,
HET13T1 TYTHIHYIIBI KO31 PETIHE CyapMalbl eTiHIIUTIKTIH Cy TYThIHY peXUMIEPI
KEJTIpUIreH.

Ocpiran OaitnanpIcThl 013 cyapMaibl €TIHIIUNK YIIH Cy pecypcTapbiH
naWganaHyablH  OKal-KyWiHEe Taijay OKYpridy OMIiCTEeMECiH  YCBHIHJBIK.
DOKOXYHEHIH TaOWFW KEeHIEHJEPIH CaKTayabl JKOHE Cy KOWMachlHaH Cy
BICBIPAOBIH €CKEPE OTHIPHIMN, CYBI a3 JKbUI JKaFAailiapbIHaa Cybl Mai1anany/sl
KaiftapeiMabl (Pw = 90% KamTamacsI3 eTiny) Oenrifiey KaruaaTTapbl 931piaeH Il.
Tangay HeriziHge cyapMmaibl Cy YUIIH TeJIeMakbl TapudTepiH >XoHE cy
pecypcTapbiH Mmaiiananyra apHajaFad cyOcUusIap MaMachlH TaFalbIHAayIaH
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(Ilenek e3eninneri baproraii cy KoliMachIHBIH acep €Ty aiiMarbl MbICAJIBIH/IA)
TYPaTBIH Cy/Ibl aiilaaHy/IaH TYCEeTiH KalTapbIMIbl aPTTHIPYbl BIHTATAHIBIPY
KOHIHJET1 OIpiHII Ke3eKTeri mapaiap YChIHBUIIBI.

Tyiiin ce3nep: cyapmaibl CylblH ©HIMILIII, )KEP-TONBIPAK KarAalaapsl,
TYPaKThl OHIMLIIK, bIHTAIaHbIPY, THAPOTEOIOT UAIIBIK KaFAaiiap, reoaorus-
JIBIK JKaFansap.

E.M. Kaasi6exoBa, A.K. 3aypoek, U.C. Ceiitacanos, Y.K. Onaacbin”

Kazaxckuil HaMOHAJIBHBIN arpapHbIA UCCIIEI0BATEIbCKAN YHUBEPCUTET,
Anwmarsl, Kazaxcras.
E-mail: ulzhan.onglassyn@kaznaru.edu.kz

MOBBINIEHUE IMTPOJYKTUBOCTHU BOIHBIX PECYPCOB B
OPOILIEHWH C YYETOM I'EOJIOT'O-THJPOT'EOJIOTr MYECKHX
YCJIOBUH

AnHoranusi. Crarbsd IOCBAIIEHA KOMIUIEKCHOMY  HCCIIEJOBaHUIO
MIOBBIIIEHUE NPOAYKTUBHOCTU IIOJIMBHOM BOJABI B OPOILIAEMOM 3€MIICIEIUU
B CJIOKHBIX I'PYHTOBO-IIOYBEHHBIX YCJIOBUAX paniOHA, IN€ NOA3EMHBIE BOJbI
HEBBICOKOM MUHEpaJIN3aINH1 [IEJIeCO00pa3HO HCII0JIb30BATh IS X035 HCTBEHHO-
MMUTHLEBOTO BOJOCHAOKEHHUSI.

N3y4eHbl NOTEHIMATIBbHbBIE BOZMOKHOCTH I10 YIOBJIETBOPEHUIO TOTPEOHOCTH
B BOJE BCEX BOAONOTpeOuTENel B OacceilHe peKku B MHOTOJIETHEM pa3pese.
JlaHHO€ HaIpaBJICHUE [OIOJHAETCS TaKXe PACCMOTPEHHEM BO3MOXKXHOCTH
oOecriedeHus MOJUBHOM BOJAON MOJBEIICHHBIX OPOIIAEMbIX IIIOLIAIEH.

A TaxXke paccMOTPEHBI BOIPOCH! JUCIETYEPCKOIO YIPABICHUS CUCTEMaMHU
BOZOPACIIPENEIICHUS B MEJIMOPATUBHBIX KaHAJIAX C IPUMEHEHUEM CHCTEMHOIO
moaxona. AKTHBHO DPa3BUBAKOTCS KOMIUIEKCHBIE aBTOMAaTH3MPOBAaHHBIE
CHUCTEMBI YIIPABIEHUsSA, BHEAPSAEMBIE I YNPaBICHUS BOAOPACIPENCICHUEM
B OpPOCHUTENIBHBIX KaHajax. B pesynbrare aHanu3a Y4YHMTBIBAICS BOIPOC
COXpaHEHHUS IPUPOAHBIX KOMIUIEKCOB, O3HAYaIOUIUN pPaBHOBECHUE MEXKIY
OPUTOKOM U UCHAapeHueM, OJaromnoixydyue JAeibTbl, MOWMEHHBIX JIECOB,
yCTOHYMBOE BOJOCHAOXEHHE SKOHOMHKM M HaceleHus. B manHoil pabore
IIPUBENECHBl PE3yJbTaThl II0KA3aTEIW OTAAYM BOJBI, & HMMEHHO pPEKHUMBI
BOJONOTPEOIEHUSI OTpaciiel 3KOHOMHUKH, B YaCTHOCTH OPOIIAeMOTo
3eMJIe/ieNusl, Kak OCHOBHOI'O IOTpeOUTeIs.

B »TOl CBfi3M HamMu INpeACTaBiI€HAa METOAMKA IIPOBEACHMS aHalu3a 3a
COCTOSIHUEM HCIIOJI30BaHMS BOIHBIX PECYPCOB U1l OPOLIAEMOI0 3EMIIEACIIH.
Pa3paboranbl TPUHLMIIBI YCTAHOBJICHHUS OTHAYM OT HCIOJIB30BAHUS BOBI
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B yclnoBusx MmanoBoaHoro roga (Pw = 90% obecrneuyeHHOCTH) € y4yeToM
COXpaHCHUA TMPUPOAHBIX KOMIIJICKCOB JSKOCUCTCMbBI W MOTEPbL BOAbLI U3
BojoXpaHuiuia. Ha ocHoBaHMM aHanu3a MPEIJIOKEHBI IEPBOOUEpPEAHbBIE
MCPEBI 110 CTUMYJIHMPOBAHHWIO IMOBBIIICHHUA OTAAYMW OT MCIIOJIB30BaHHSA BOIbI,
3aKJII0YAlONINecss B Ha3HAUCHUHM Tapu(OB IUIAThI 32 OPOCHUTEIBbHYIO BOAY U
BEJIUYHMHBI CyOCHINN Ha UCTIOJIB30BaHKE BOAHBIX PECYPCOB (Ha MpUMeEpE 30HbBI
BMsiHUS baproraiickoro Bonoxpanunuiia Ha peke [llenek).

KurroueBbie ¢j10Ba: IpOyKTUBHOCTH IIOJIMBHOMN BO/IBI, TPYHTOBO-II0YBEHHbBIE
yCIIOBHsI, 00€CIEUEHHOCTh OTAaud, CTUMYJIHUPOBAHUE, TUAPOre0IOTNYECKUX
YCJIOBUH, F€OJIOTUYECKUX YCIOBUM.

Introduction. Nowadays, Kazakhstan, along with many countries of the
world, is experiencing a shortage of water resources due to the rapid pace of
development, as well as the impending global climate change. Meanwhile,
high biological and climatic land potential, as well as human resources in the
country enable the favorable development of irrigated agriculture, can provide
the population with food and become one of the world’s leading experts
with regard to agricultural production. Nevertheless, to date, the economy of
Kazakhstan consumes water three times more per dollar of GDP than Russia
or the United States. (Informational and analytical review for parliamentary
hearings on the topic: «Water security of Kazakhstan: state, problems and
recommendations», 2019) At the same time irrigation water productivity
abroad is 2.5 - 6.0 kg/m?, while in Kazakhstan - only 0.4 - 0.8 kg/m?. Irrigation
water consumption per 1 kg of yield, respectively: 165-600 m?/t; 1200-2500
m’/t. It should be noted that yields in Kazakhstan for all types of crops are
2-4 times lower than in other countries. One of the measures to improve water
saving and increase yield from water use is to improve efficiency of economic
regulation mechanisms in terms of reducing water intensity of agricultural
production. In this connection we shall consider current situation with water
consumption on irrigated massifs along the branch of the Big Almaty Canal
named after D. Kunayev., which draws water from the Bartogai reservoir, since
the fields explored for irrigation are currently exploited only for domestic and
drinking water supply (in the volume of 3-5% of explored reserves). Almost
since reserves were approved, underground water has hardly been used in the
region for land irrigation (Makyzhanova A.T. et. al, 2018).

Materials and methods. A variety of relief, source rocks, and different
climatic conditions have determined a large set of soil and plant types in
the region. Genetically heterogeneous soil-forming rocks (glacial, alluvial,
proluvial, dealluvial) play a paramount role in the formation of the soil cover
of the region. The following types and subtypes of soils were formed in the
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Bartogai reservoir influence zone: grey-brown desert, takyr and takyr-like; light
and ordinary grey soils; brown desert-steppe; foothill dark chestnut and light
chestnut; mountain chernozems podzolic and leached; mountain forest dark
colors; mountain-meadow alpine and subalpine. Meadow, meadow-marsh,
floodplain-meadow soils, solonchaks, solonetz, as well as non-soil formations
(sands, glaciers, rocky bedrock exposures) are encountered throughout the
area.

Natural and geological conditions of the region, marked by the presence
of mountain ridges and intermountain depressions, a variety of river valleys
contributed to the formation of large groundwater reserves in this area, most
of which relate to aquifers of Quaternary, Neogene, Paleogene, Cretaceous
deposits of intermountain depressions (Smolyar V.A., et. al, 2012).

Nevertheless, it is scientifically proved that irrigated agricultural production
based on groundwater justifies itself only for the development of individual
small areas, under the condition of application of water-saving, mobile, easy-
to-use irrigation systems, irrigation methods and techniques that do not require
large-discharge sources and significant pressures (Allen R.G., et. al, 2010).
In this regard, in order to obtain sustainable yields in the Bartogai reservoir
influence zone, use of surface water would be the most rational approach.

The volume of water withdrawal from the Big Almaty Canal in 2019 and
2020 on irrigated massifs was 786.4 and 811.0 million m?, and irrigation water
supply was 628.4 and 643.5 million m?, respectively. The plan for water intake
was fulfilled by 98.7%, and for water supply - by 99.6%. It should be noted
that the matter here is about water yield from the reservoir (Pa), which includes
factors of flow formation related both to flow yield (Pw) and to parameters
of water management system and reservoir operation regime, together with
provision of irrigation norms for agricultural crops (Pm).

The latter, in its turn, follows from irrigated agriculture water consumption
regime, represents actual level of irrigation system water requirement provision
and is taken at the level of 95% firm yield. Formation of water resources
directly depends on climatic factors (ignoring accompanying factors), and
water requirements of irrigation systems depend on hydrometeorological
factors of irrigation area being random processes that change according to
their regularities in a multi-year period.

Table 1 shows data on the gross harvest and yields of the main crops on
irrigated lands for the Big Almaty Canal Branch.
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Table 1. Gross harvest and yields of the main crops on irrigated lands for
the branch of BAC named after D. Kunayev, Republican State Enterprise
«Kazvodkhoz» in the Shelek river basin

Ne Crops Sown, ths. ha | Harvested, Yield, Gross yield,
ths. ha | centner/ha | ths. centner
1 |Industrial crops 10,034 10,034 25,7 25,8
2 | Corn for grain 18,810 18,810 66,6 1253
3 | Corn for silage 0,265 0,265 50,1 1,3
4 | Grain crops 1,007 1,007 46,4 4,7
5 | Gardens and vineyards 6,111 6,111 76,9 47,0
6 | Gourd vegetables 2,528 2,528 311,4 78,7
7 |Perennial grasses (for hay or 12,541 12,541 1354 169,8
green fodder)
8 |Household plots 0,544 0,544 - -
TOTAL 51,296 +0,544

As can be seen from the table, low crop yields are observed under practically
fulfilled plan on water intake and water supply. It should be noted that this
situation is observed in many irrigation systems of the country. Therefore,
the issues of analysis and development of primary measures on increasing
irrigation water yield and productivity for the purpose of balanced water
distribution management in the irrigation systems are relevant.

Results and discussion. Determination of irrigation water use efficiency in
irrigation systems and assignment of priority measures for its increase consists
of three stages.

The first stage includes study of potential capabilities to meet water demand
of all water consumers in river basin in perennial section, as well as possibilities
of irrigation water supply to suspended irrigated areas.

There are no priority water consumers; the environmental or ecological
flow left in the water source is about 10% of the annual flow, i.e., 93 million
m?® (Zauirbek A.K., et. al, 2016). Available water resources will be equal to 779
million m?®. In such conditions it would be possible to provide 779 -10%/(8.83
-10°)=88.2 thousand ha of irrigated lands with gross irrigation norm of 8826
m*ha on the base of the Canal.

However, in years with flow availability (Pw) above 90%, it is necessary
to introduce restrictions in water supply to water consumers and, given the
priority of growing crops in irrigated agriculture, switch to reduced yields in
accordance with the rules of water use dispatch schedule (Schwab C., 2008).
Examine issues of dispatching management of water distribution systems in
the reclamation channels using a systematic approach. Integrated automated
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control systems are actively developed implemented to manage water
distribution in irrigation canals (José Ruidival dos Santos Filho 2004).

The second stage concerns preservation of natural complexes, since
according to (Zauirbek A.K., et. al, 2020). for Lake Balkhash, the main indicator
of ecosystem stability is the minimum lake level of 341.0 m BES, which means
equilibrium between inflow and evaporation, favorable conditions of the delta,
floodplain forests, sustainable water supply to economy and population, etc.

In this regard, we propose the following directions of rational use and
protection of natural complexes in Balkhash-Alakol basin:

a) maintenance of the minimum lake level of 341.0 m BES, which implies
that the volume of water consumption in the basin should not exceed 3-4 km?
per year. However, this boundary has been passed long ago, with the volume
of water consumption on the territory of China today being about 5 km?®, and
that of Kazakhstan - 3 km®.

b) let us assume that the mark of 341.0 m is already impossible to hold.
For example, nowadays, the limit of 5% of natural resources use is exceeded
almost everywhere by all components of the ecosphere, especially by the
level of water resources use. If there is no possibility to limit the level of
use of water resources to the 5% threshold, then for any intermediate level
of 5-95%, it is necessary to establish the state of the environment and the
possibility of coordinating the level of technogenic load on the ecosphere with
the «possible endurance of the natural environment» at a new level. In the
natural-anthropogenic sphere, it makes sense to consider a compromise variant
of society and nature coexistence at the optimal socio-ecological and economic
level (Poryadin V.I., 2017).

Hence, when using any kind of natural resource, one should follow
the rule of optimum, under which the optimal value of the level of use of
natural resources depends on the existing system of views and points of
view, the development and depth of scientific research, as well as the level of
development of the society itself. Our research shows that under modern level
of technology of water resources use in branches of economy, optimal level of
water resources use is o = 0.18. Naturally, as water withdrawal from a water
source increases, incomes of economic sectors will increase, but negative
consequences from depletion and pollution of a water source will increase
at the same time (The Brisbane Declaration 2007). If Kazakhstan moves to
higher technologies of water resources use in the sectors of the economy, then
from the socio-ecological and economic point of view the optimal level of
water use in the basin can increase, the optimal level of water resources use in
the studied region will be equal to 0.55 (55%). Therefore, the total volume of
water consumption in the basin will roughly equal to 16 km® of water per year.
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However, in this case, the water level in Lake Balkhash, will be much lower
than 341.0 m, which can lead to unpredictable consequences (Severs E. 2002).

Therefore, let us assume that in the Balkhash-Alakol water basin, the limit
level of water use should not exceed 35% of water use, which is 10 km® of
water per year. Hence, it follows that China and Kazakhstan should not take
more than 10.0 km?® of water per year from the Ile River in perspective, i.e.,
each of the two countries will use 5 km®.

c¢) replenishing the flow of the Ile River from outside, from the Yenisei
River basin. This option was proposed earlier, although, in our opinion, the
implementation of this measure at present is not ecologically and economically
feasible.

The third stage involves analysis of water yield indicators, namely water
consumption regimes of economic sectors, for irrigated agriculture as the main
consumer in particular.

Analysis shows that in 2020, water consumption of irrigated massifs in
Canal zone did not change along with change of air temperature regime during
vegetation period. This is attributed to the fact that different crops and their
irrigation regimes are considered. For example, for winter and spring cereals
the vegetation period ends already in June - beginning of July.

Then we set the actual values of irrigation rates, Table 2.

Table 2. Actual irrigation standards of conditional structural hectare
(established based on data of the BAC branch for 2020)

Ne | Indicators BAC branch divisions by district Total
Yenbekshikazakh district Talgar | Kurty
Bartogai | Shelek | Tausutur | Yenbekshi
kazakh
1 | Actual area, ha 3643 13484 10647 14063 3199 [2137 47178
Actual area, % 7,7 28,6 (22,6 29,8 6,8 4,5 100,0
2 | Water intake, mIn. m* | 109,49 | 323,42 | 192,82 128,12 23,16 36,93 [810,98
3 | Watersupply, mln.m* | 88,39 258,23 156,18 103,78 18,76 | 18,11 |643,53
4 | Water supply efficiency | 0,83 0,80 0,81 0,81 0,81 0,49 0,78
5 | Gross irrigation norm, | 29,2 24,0 18,1 9,11 7,2 17,3 17,2
thousand m*/ha
6 |Irrigation water pro- | 0,044 0,054 {0,071 0,141 0,179 10,074 /0,092
ductivity (yield), kg/m*
7 |Irrigation water 22,6 18,6 14,0 7,1 5,6 13,4 10,9
consumption, m*/kg

The current state of the water management system in the Bartogai reservoir
area is presented in detail in ref. (The report of the branch «D. Kunaev Big
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Almaty Canal» 2020). With the actual water intake from the source equal to
810.984 million m?, the gross irrigation norm is 14.045 thousand m*/ha, while
according to, the actual gross irrigation norm is more than 29.2 thousand m?®/
ha, due to hidden masses of irrigated land, Figure 1.
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Figure 1. Gross irrigation norm (weighted average by divisions of the Big
Almaty Canal Branch)

Then we set the irrigation norm of structural hectare allowed by BAC
branches, which is defined in aggregate according to the following equation:

(Mw.av.gr) =[Z (Mw.av.gr)p'ki o, 0 /2o, (1)

p.kave

where (Mw.av.gr)p'kavc - weighted average permitted value of irrigation
norm of conditional structural hectare by k™ branch division; (Mw.av.gr) . -
weighted average permitted value of irrigation norm of the i crop of the k-th
branch. Let us consider the situation in Yenbekshikazakh and Shelek districts
located downstream of the Big Almaty Canal: - agroclimatic humidity zone -
southern desert, humidity factor Ku=0.10-0.15;

- name of agricultural crop - spring cereals; net irrigation norm - 3400 m’/ha;
water losses during irrigation - 1831 m*/ha; water losses during transportation
- 6511 m*/ha; water consumption - 11742 m*/ha.

Only water consumption values are given for other crops.

Average weighted permitted value of irrigation norms of conditional
structural hectare by k™ Bartogai branch of the Canal will be 20508 m*/ha,
which is 1.42 times higher than the calculated value.

Then we establish water yield from water use. Specific gross output from a
unit of irrigated area (yield) on average for the branch is calculated as:
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(GOsp), .= Z (y, "o, '®) Lo, =2(GO, ‘0, ‘0) X o = 1290 kg/ha (2)

where (GOsp)_ _ - specific gross output from a unit of irrigated area, kg/ha;

y, - yield of the main i" crop on irrigated lands;

2GO, — total value of gross output of the main i crops on irrigated lands,
thousand metric centners.

o, - share of the main i" crops on irrigated lands;

o, - irrigated areas allocated to the main i crops.

Irrigation water productivity is determined by the following formula:

(PRsp), = (GOsp), ./ Mw.av.grave=1290/ 14045=0,092 kg/m’ (3)
Irrigation water productivity is determined by the following formula:

(PRsp), = (PRsp),_/ Mw.av.grk=1290/29 200=0,044 kg/m’ 4)
Then irrigation water productivity will be: (GOsp),  =1290/29 200=0,044
kg/m?3

Irrigation water consumption per 1 kg of crop in the Canal branch total is
calculated as

(IWCsp), =Mw.av.gr.ave / (PRsp) =14045/1290=10,9 m’/kg (®))
Irrigation water consumption per 1 kg of yield:

(IWCsp), = Mw.av.gr.k/(PRsp), =29200/1290=22,6 m*/kg (6)
Water yield is calculated by the following formula:

(AGOsp), . = (CGO =GO ‘p)o,
(CGOsp),,, =(CGO =GO ‘m)/om, (7)

where (AGOsp), = - water yield, on average;

CGO — cost of gross output, total;

GO - gross output, total;

p — purchase price of cereals (accepted 200 USD/t or 20 USD/metric
centner);

o - irrigated area;

Substituting known values into formula (7), we obtain the following

(AGOsp), . =258,9 USD/ha. Calculation results are shown in figure 2.
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Figure 2. Water productivity (weighted average by divisions of the Big
Almaty Canal) for 2020 and proposals on assignment of subsidies for water
resources use in the Bartogai reservoir zone (plus - increase in the value of

subsidies, minus - decrease in the value of subsidies).

As can be seen from the figure, irrigation water productivity in the Canal
impact zone is very low (the maximum value is 0.179), which is more than 2
times less than the lower limit (0.4) in the Republic of Kazakhstan, and 4 times
more than the higher limit.

In order to increase water yield in irrigation systems, it is necessary to
introduce economic management levers. One of the first-priority measures
for increasing water use yields is payment for water according to (Decree
of the President of the Republic of Kazakhstan on the State program for the
development of the agro-industrial complex of the Republic of Kazakhstan for
2017-2021), under which it is supposed to reduce irrigation water consumption
per 1 ha ofirrigated area from 9180 m?® by 20% to 7348 m’ by the level of 2015.

Further improvement of the economic mechanism of paid water use in order
to harmonize the interests of the state, water management organizations and
users of irrigated lands is becoming an urgent task of the economic policy of
the state at the present stage of development of the national economy. (Sandra
Postel, 2000).

The solution of this task involves an in-depth study of the state of operation
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of irrigation systems and irrigated lands of the country, the main directions
of rational use of water resources on irrigated lands and the development of a
market mechanism for water management (Dellavell M., et. al, 1986).

In addition, under the conditions of the Big Almaty Canal Zone, the
following incentives for water users are proposed:

a) farms that exceed water consumption norms pay 5- fold for irrigation
water volume exceeding the established norm. Taking into account that tariff
increase is a social issue, water users should be interested in using water-saving
technologies by introducing preferential tariffs for provided set of equipment
and devices for water-saving;

b) farms that consume water within the norm of water consumption pay
within the assigned tariff;

c) farms that consume water below water consumption norm (which
achieved water saving) pay.

- in case of water saving up to 30-40% - half the assigned tariff;

- in case of water saving up to 50-60% - four times lower than the assigned
tariff.

It should be noted that nowadays in Kazakhstan, the subsidies allocated
to agricultural workers do not stimulate water consumers, and farms are not
interested in saving water and land resources. In this connection, in our opinion,
it is necessary to change the policy of state support to farms by stimulating and
allocating subsidies for improving the productivity of water and land resources
use, improving the ecological and reclamation state of irrigated lands, providing
all possible support to those who implement water-saving technologies and
irrigation methods. For this purpose, we propose to provide the following state
financial support in the form of subsidies:

a) farms with water yield from its use lower than the average for the
watershed management do not receive any subsidies;

b) farms with water yield from its use within the average for the watershed
management receive subsidies within the average for the watershed
management;

c) farms with water yield from its use higher than the average for the
watershed management (who implemented progressive technologies of water
use)

- up to 2 times - receive 120% of the subsidy amount;

- up to 4 times - receive 150% of the subsidy;

- farms that have brought it up to the level of advanced states receive double
subsidy.

Conclusions. 1. Geological and soil conditions of Bartogai reservoir
influence zone, covering mountain, piedmont and steppe natural-climatic zones

112



ISSN 2224-5278 3.2022

have been studied. We have established that the region is located in complex
soil-sandy conditions; foothill dark-chestnut and light-chestnut, meadow and
mountain-meadow types of soils of different mechanical composition prevail.

2. We have established that the deposits explored for irrigation in the region
are currently exploited only for domestic-drinking water supply (in the volume
of 3-5% of the explored reserves). Almost since reserves were approved,
underground water has hardly been used in the region for land irrigation in
view of its costliness.

2. We have developed principles of surface water use efficiency and defined
the first-priority measures for its increase, which consist of the following
stages:

2.1 Estimated flow and irrigation capacity in years of low water availability
(Pw =90% occurrence) are established, taking into account the value of nature
protection release and water losses from the reservoir;

2.2 The options of preservation of natural complexes, the ecological
condition of which depends on the level of water resources use in the river
basin, are considered;

2.3 Water yield indicators are determined taking into account water
consumption regimes of agricultural crops with subsequent comparison with
actual values of irrigation norms. It is established that in Bartogai water
reservoir influence zone, irrigation gross norm on initial plots, using water
of the Canal, decreases from 29,2 to 7,2 thousand m?/ha, then again increases
to 17,2, exceeding permitted (allowable) value in Bartogai division by 1,42
times. At the same time, irrigation water productivity on average on the Canal
branch and in its zone of activity at the initial sites increases from 0.044 to
0.179 kg/m?*; then decreases to 0.09.

3. Presently in Kazakhstan, the subsidies allocated to the workers of the
agricultural sector do not stimulate water consumers to save water. In this
connection, we have proposed and substantiated incentives for water saving,
with assignment of differentiated norms of water charges and subsidy amounts.
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