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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 Pecnyonuxacer ¥immoix evlivim akademusicol « KP ¥F'A Xabapnapuol. 'eonozus scane
MEXHUKATILIK bLILIMOAP Cepusichbly &bliblMu dcypHanvinvly Web of Science-miy orcayananzan
nycxacvl Emerging Sources Citation Index-me unoexcmenyee Kabvli0aH2anblH xXabapiatiowl.
Byn unoexcmeny 6apvicvinoa Clarivate Analytics komnanuscol sHcypHanowvl ooaw api the Science
Citation Index Expanded, the Social Sciences Citation Index occone the Arts & Humanities
Citation Index-xe Kabwi10ay macenecin Kapacmwipyoa. Webof Science 3epmmeywinep,
aemopnap, 6acnawsliap Men mekemenepee KOHmeHm mepeHoici Men canacvld ycviHaovl. KP
¥I'A Xabapnapul. I'eonocus sxcane mexHukaivlk ulavimoap cepuscel Emerging Sources Citation
Index-ke enyi 6i30iy K02aMOACMbIK YULiH eH 63eKmi Jcate Dedenoi 2eo0eusl HCaHe MEXHUKANbIK
EbLILIMOAP OOUBIHUA KOHMEHMKE A0aAN0bIEbIMbI30bL DI0Ipeo.

HAH PK coobwaem, umo nayunwiii scypran « Mzeecmusi HAH PK. Cepusi ceonoeuu u mexHu14eckux
HayK» ObL1 npuHsam 0151 unoexcuposarus 6 Emerging Sources Citation Index, o6noénennoti epcuu
Web of Science. CoOepacanue 8 5mom uHOEKCUPOBAHUU HAXOOUMCS 8 CIAOUU PACCMOMPEHUS
komnanueu Clarivate Analytics ona danvneuuezo npunamus sxcypuana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem kavecmgeo u 2enyoumy KoHmemwma O ucciedogameiel, asmopos,
uzoameneu u yupescoenuu. Bxnouenue Mzeecmus HAH PK. Cepus ceonocuu u mexHuieckux
Hayk 6 Emerging Sources Citation Index oemoncmpupyem Hauty npusepiceHHOCmb K Haubonee
AKMyanbHOMY U GIUAMENbHOMY KOHMEHmMY N0 2€0102UU U MEeXHUYeCKUM HAyKam OJisl Hauile2o
coobwecmaa.



Bbac pexakrop

KYPBIHOB Mypat KypbiHy/bl, XUMHs FBUIBIMIAAPBIHBIH JTOKTOpHL, mpodeccop, KP ¥FTA
akamemuri, Kazakcran PecmyOnmkacekl ¥YnTTeik FeutbiM akaneMusichiHBIH Tpe3uneHTi, AK «/1.B.
COKONBbCKHUI aThIHIAFBl OTBHIH, KaTAIN3 KOHE 3JICKTPOXUMMSI HHCTUTYTBIHBIHY 0ac AMPEKTOpPbI (AMarsl,
Kazakcran) H = 4

PenaxkunuaablK alKa:

ABCAJIBIKOB BbaxbiT Hapuk6aiiyiibl, TeXHHUKa FEUIBIMAAPBIHBIH JOKTOPHI, Tpodeccop, KP ¥FA
JKayanTsl XaTIIBICH], A.b. BeKTypoB aThIHAAFBI XUMHUSI FHUTBIMIAPBI MHCTUTYTH (AnmaThl, Kazakctan) H=
5

I9BCAMETOB Moauaic Kyabicyabl (6ac pegakTopnablH oOpbIHOAcaphl), Te€0JIOrHs-MHUHEpaTOrus
FBUIBIMIAPBIHBIH  JOKTOPBI, mnpodeccop, KP ¥FA akamemuri, «Y.M. AxmencaduHa aTbIHIAFbI
THIPOTEOJIOTHS KOHE F€OIKOJIOTHsI HHCTUTYTBIHBIR» TUpeKTophl (AnMatsl, Kazakcran) H = 2

KOJITAEB Tepoii Koaraiiyasl (0ac pemakTopablH OpbIHOAcapbl), TI'€OJIOTHs-MHUHEPAIOTHS
FBUIBIMIAPBIHBIH 1OKTOPHI, nipodeccop, K.M. CarnaeB ThIHOAFbl Te0JI0THs FHUIBIMAAPHl HHCTUTYTHIHBIH
nupekTopsl (Amvatel, Kazakcran) H=2

CHOY Ipumen, Ph.D, xayeiMuacteipbutFad nmpodeccop, Hebpacka yauBepeurteTiHiH Cy FBUTBIMIAPEI
3epTxaHachIiHbIH qupekTops! (Hebopacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, Ttaburn tapux mypaxalbiHbIH JKep Typaisl FeUIBIMAAp OeiiMiHe
NETPOJIOTHSI KOHE Taijanbsl Kaz0amap KEeH OpbIHIApbl callaChIHIAFbl 3EepTTEYJIep/iH IKETeKIIici
(JIonnon, Aurnus) H =37

MMAH®WJIOB Muxani bopucoBu4, TeXHHKa FRUTBIMIAPBIHBIH JOKTOPBI, HaHCH yHUBEpCHTETIHIH
npodeccopsl (Haucu, ®pannus) H=15

HIEH ITun, Ph.D, KpiTali Te0I0rdsTbIK KOFAMBIHBIH Tay T€0JOTHSCH KOMUTETI JUPEKTOPBIHBIH OPBIH-
Oacapbsl, AMEpUKaH/IBIK YKOHOMHKAJBIK Te0JIorTap KaybIMIacTHIFBIHBIH MyTieci (Ilekun, Kprrait) H = 25

OUIHIEP Axcean, Ph.D, [Ipe3neH TeXHUKaIBIK YHUBEPCUTETIHIH KaybIMIACTHIPBUTFAH MPO(ECcCCopsI
(Apesnen, bepmun) H = 6

KOHTOPOBHUY Anekceii IMHIbEBHY, TEOJOTHA-MUHEPAJOTHA FHUIBIMIAPBIHBIH JIOKTOPHI,
npopeccop, PFA akagemuri, A.A. Tpodumyka aTbIHIAFbl MYHal-Ta3 TEOJIOTHSICHI KOHE Teopu3nKa
nHctuTyThl (HoBOoCcHOUpck, Peceit) H = 19

ATABEKOB Buaaaumup EHoxoBuY, XUMUS FEUIBIMAAPBIHBIH TOKTOPEI, benapycs ¥FA akanemuri,
JKana maTepuaniap XuMUsICbl HHCTUTYTHIHBIH KYpMeTTi nupextopsl (Munck, benapycs) H = 13

KATAJIMH Credan, Ph.D, [Ipe3nen TeXHUKANBIK yHUBEPCUTETIHIH KaybIMIAACTBHIPbUIFAaH
npodeccopst (pesnen, bepnun) H = 20

CEUTMYPATOBA Dieonopa IOcynmoBHa, TeoorHs-MHHEPATOTHs FHUIBIMAAPBIHBIH JIOKTOPEI,
npodeccop, KP ¥FA xoppecnonment-mymreci, K.M. CarmaeB arbiHmarsl |eoflorust FHUIBIMIAPHI
WHCTUTYTHI 3€pTXaHaCBIHBIH MeHrepytrici (Anmatsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimaacteipsuiran npodeccop, Hazapoaes ynusepcureri (Hyp-
Cyiran, Kazakcran) H =11

®PATTUHMH ITaouio, Ph.D, bukokk Musian yHUBEPCUTETI KaybIMIACTHIPBUIFaH Mpodeccopbl
(Munan, Uramus) H =28

«KP ¥T'A Xa0apaapsl. ['eos10rus :x9He TEXHUKAJIBIK FhLIBIMIAP CEPUICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecrryOnukachlHBIH ¥ ATTHIK FRUTBIM akageMusickl»y PKB (Anmartsr K.).
Kazakcran PecmyOmukachiHBIH AKMapar >kKoHe KOFaMIIBIK JaMy MHHHCTPIITIHIH AKmapat
xomuretiaae 29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3imMaik 6achUTBIM TipKeyiHe KOHBLUTY
Typaibl KyaJliK. TaKbIPBINTHIK OaFBITHI: 2€0.102Usl, MYHAU JHCIHe 2a30bl OHOeYOIH XUMUSLIbIK
MEXHOA02USLNAPBL, MYHAT XUMUACHL, MEMALOAPObL ALY HCIHE OAAPObIH KOCLIHObLIAPIHBIY MEXHONOUSLCDL.
Mep3iMaiTiri: )KbUTBIHA 6 PET.
Tupaxst: 300 gana.
Penaxmmsaeie Meker-xkaier: 050010, Anmvartsr K., [lleBuenko ker., 28, 219 6eir., Ten.: 272-13-19 http://
www.geolog-technical.kz/index.php/en/

© Kazakcran PecriyOnukachbiHbiH Y JITTHIK FBUTBIM aKajaeMuschl, 2023

TunorpadustHeIH MekeH-Kaitbl: «ApyHa» XK, Anvars! k., Mypar6aes kerr., 75.
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I'naBHBIM pexakTop
KYPUHOB Mypar KypuHoBu4, T0OKTOp XUMHYECKUX HaYyK, Ipodeccop, akagemuk HAH PK,
npe3naeHT HammonansHo# akagemun Hayk PecniyOonuku KasaxcraH, renepanbhelid aupekrop AO
«MHCTUTYT TOTUMBA, KaTanu3a u anekTpoxumuu uM. J[.B. Cokxonbckoro» (Anmatsl, Kazaxcran) H = 4
PenakuumoHHass KoOJJerHs:
ABCAJIBIKOB BaxwpiT Hapuk6aeBu4, TOKTOp TEXHHYECKHUX HaAyK, Mpodeccop, OTBETCTBEHHBIH
cexperapp HAH PK, Uncturyr xumudecknx nayk um. A.b. bekrypoBa (Anmarsl, Kazaxcran) H = §
ABCAMETOB Manuc KyabicoBud, (3aMECTUTEINb TJIABHOTO PEAAKTOPA), TOKTOP TCOJOTOMHUHE pa
JO-TUYECKUX Hayk, mpogeccop, akaaemuk HAH PK, npupekrop HWHCTUTyTa THAPOrE€ONOTHH H
reodkosioruu uM. Y.M. Axmencaduna (Anmatel, Kazaxcran) H =2
JKOJITAEB I'epoii KosaraeBu4, (3aMeCcTUTENb TVIABHOTO PEIAaKTOPa), TOKTOP T€OJIOTOMHHEPATIO-TH
YecKuX Hayk, mpodeccop, mupektop MuctuTyTa Teonormdeckux Hayk uMm. K.M. CarmaeBa (AmmaTsl,
Kazaxcran) H=2
CHOY [Ipumen, Ph.D, acconumpoBanHblii npodeccop, aupekrop Jlaboparopuu BOAHBIX HayK
yauBep-cutera Hebpacku (mrat HeOpacka, CLLIA) H = 32
3EJIBTMAH Peiimap, Ph.D, pykoBoauTenb ucciaeJoBaHU B 00JaCTH METPOJIOTUH U MECTOPOXKICHUN
TMOJIE3HBIX MCKomaeMbix B Otaene Hayk o 3emiie Myses ecrectBeHHor ucropuu (Jloumon, Anrnms) H =
37
IMAH®NJIOB Muxani BopucoBud, 10KTOp TEXHUIECKUX HAYK, Ipodeccop YauBepcurera Hancu
(Hancu, ®pannnsg) H=15
IIEH IMMun, Ph.D, 3amectutens paupekropa Komwmrtera mo ropHoii reonmorum Kwuraiickoro
T€0JIOTHYECKOTr0 00IECTBa, YIeH AMEPHKaHCKOHM acconuanny 3koHoMuueckux reosyioroB (Ileknn, Kurait)
H=25
OUIIEP Axcean, acconuupoBaHHbI Tpodeccop, Ph.D, TexHmuecknii ynmBepcuteT JlpesmeH
(Upe3nen, bepana) H=6
KOHTOPOBHUY Auiekceii DMHIbeBHY, JOKTOP I'€OJIOr0O-MHHEPAIOTHYECKUX HayK, mpodeccop,
akagemMuk PAH, Muctutyt HedterazoBoil reonmoruu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19
ATABEKOB Buaaaumup EnokoBHM4Y, 10KTOp XuMuyeckux Hayk, akagemuk HAH Bbenapycu,
MTOYETHBIN nupekTop MHCTUTYTa XUMUK HOBBIX MaTepraioB (Munck, benapycs) H = 13
KATAJIUH Credan, Ph.D, accommnpoBanusiii mpodeccop, Texunuecknit yauepcuteT (IpesneH,
bepnun) H =20
CEHUTMYPATOBA Daeonopa FOcynoBHa, 10KTOp Ieo0ro-MHHEpaIornieckux HayK, npodeccop,
uynen-koppecnonaeHT HAH PK, 3aBenyromas nabopatopun MuctuTyTa reojorndeckux Hayk um. K.
CarmaeBa (Anmatel, Kazaxcran) H=11
CATI'HHTAEB Kanaii, Ph.D, acconmmupoBanusiii mpodeccop, Hazapbaer yausepcurer (Hypceynran,
Kazaxcran) H= 11
®PATTUHMU IMaouo, Ph.D, accormnpoBanuslii mpodeccop, Munanckuii yauBepcureT BUKOKk
(Munan, Utanus) H = 28

«H3Bectuss HAH PK. Cepus reoioruu u TeXHHYeCKMX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcTBenHuk: Pecrybnukanckoe odmecTBeHHOe 00benuHenue «HarmonansHast akaaeMust HayK
Pecny6nuku Kazaxcran» (T. AJIMarsl).
CBHIETENBCTBO O MOCTAHOBKE HA y4eT MEpUOAMYECKOro neyarHoro m3nanus B Komutere mudopmannu
Munucrepctsa nHGopManuu u o01iecTBeHHOTo pa3BuTHs Pecryonmku Kazaxcran Ne KZ39VPY 00025420,
BeiganHoe 29.07.2020 r.
Temaruueckasi HaIpPaBIEHHOCTb: 2€0102Us, XUMUYECKUe MeXHONo2UY nepepabomku Hedpmu u 2asa,
Hegmexumus, mexHoN0SUY U3GeHEeHUSI MEMANN08 U UX COeOeHEeHU].
IlepuonngyHOCTE: 6 pa3 B rof.
Tupax: 300 3K3eMIIIIpOB.
Anpec penakiuu: 050010, . Anmarsl, yi. llleByenko, 28, od. 219, ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HauwnonanpHas akagemusi Hayk PecryOnuku Kaszaxcran, 2023

Anpec tunorpaguu: UIT «Apynay», . Anmartsl, yin. MypaTOaeBa,
75. 4



Editorial chief
ZHURINOY 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
Editorial board:

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5§
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

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

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

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

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

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

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

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

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

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

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology
and technology sciences.
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ISSN 2224-5278 (Print)
Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.
Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies
for extracting metals and their connections.
Periodicity: 6 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2023
Address of printing house: ST «Arunay, 75, Muratbayev str, Almaty.
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© Y.M. Kalybekova'*, A.K. Zauirbek!, N.N. Balgabayev?, T.S. Ishangalyev!, Y.K. Auelbek!,
A.V. Cravchuk?, 2023
'Kazakh National Agrarian Research University, Almaty, Kazakhstan;
’Kazakh Scientific Research Institute of Water Economy, Taraz, Kazakhstan;
3Saratov State Agricultural University, Saratov, Russian Federation.
E-mail: yessenkul.kalybekova@kaznaru.edu.kz

IMPROVEMENT OF THE WATER DISTRIBUTION MANAGEMENT SCHEME ON
IRRIGATION SYSTEMS USING HYDROLOGICAL INFORMATION

Yessenkul Kalybekova — Doctor of Technical Sciences, Professor of "Water Resources and Land Reclamation"
department. Kazakh National Agrarian Research University, Almaty, Kazakhstan

E-mail: yessenkul.kalybekova@kaznaru.edu.kz, https://orcid.org/0000-0001-6224-8288;

Auelbek Zauirbek — Doctor of Technical Sciences, Professor of "Water Resources and Land Reclamation" department,
Kazakh National Agrarian Research University, Almaty, Kazakhstan

E-mail: jakajak9@mail.ru, https://orcid.org/0000-0002-4438-0178;

Nurlan Balgabayev — Doctor of agricultural sciences. Academician of the Academy of Agricultural Sciences of the
Republic of Kazakhstan and the International Academy of Agricultural Education. Director of the Kazakh Scientific Research Institute
of Water Economy, Taraz, Kazakhstan

E-mail: iwre@bk.ru, https://orcid.org/0000-0003-1645-6283;

Timurlan Ishangaliev — Candidate of Technical Sciences. Associated Professor of "Water Resources and Land
Reclamation" department. Kazakh National Agrarian Research University, Almaty, Kazakhstan

E-mail: tarazgidro@mail.ru, https://orcid.org/0000-0003-4349-2685;

Yermek Auelbek — Master of Agricultural Sciences of "Water Resources and Land Reclamation" department, Kazakh
National Agrarian Research University, Almaty, Kazakhstan

E-mail: ermek.a.k@mail.ru, https://orcid.org0000-0001-5651-421X;

Aleksey Cravchuk — Doctor of Technical Sciences. Professor of "Hydro-reclamation, environmental management and
construction in the agro-industrial complex" department, Saratov State Agrarian University, Saratov, Russian Federation; E-mail:
aleks100sgau@yandex.ru, https://orcid.org/0000-0002-6797-3275.

Abstract. Hydraulic reclamation and water management facilities for regulating or redistributing river
flow have a significant impact on the geological environment. To take into account these natural and
anthropogenic factors, a detailed study of existing conditions in order to predict their changes due to land
reclamation, an important part is engineering-geological, hydrological studies, as well as the regime and
operational reserves of groundwater. At the same time, the problem of effective water resources management
and water allocation on irrigated lands is one of the most important for human society, since decisions on water
resources management occur due to a variety of natural (geological, hydrological) and anthropogenic factors.
Considering such issues, the need for which requires the development of a clear concept of water resources
management and is determined by the complex role of water, its numerous interrelations and impact on
ecosystems, as well as the vital need of the population for water, we come to the conclusion that the creation
of a comprehensive structure for the use of water resources in economic sectors is relevant. The improved
scheme of water distribution management in irrigation systems, developed by the authors, using hydrological
information will solve the problem of improving the principles and methods of balanced water supply
management in irrigation systems, taking into account the operating modes of water bodies and possible
options for the development of economic sectors both in the Republic of Kazakhstan and in neighboring
territories, provided that ecological balance in the environment is preserved.

Key words: hydrological information, improvement, water resources management, irrigation systems,
water distribution

Funding: This research has been funded by the Ministry of Agriculture of the Republic of Kazakhstan
(BR10764920) within the framework of the Scientific and Technical Program (STP) “Technologies and
technical means of irrigation when introducing new irrigated lands, reconstructing and modernizing existing
irrigation systems” for 2021-2023.

© E.M. Kaanioexopa'*, 9.K. 3oyipoex!, H.H. Baarataes?, T.C. Mmanraaues!, E.K. Ayeaoex’,
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A.B. KpaBuyx?, 2023
'Kasak yITTBIK arpapJibiK 3epTTey yHuBepcuTeTi, Anmarsl, Kasakcraw;
2Ka3ak cymiapyambUIbIFbl FBUIBIMU-3¢pTTey HHCTHTYTHI, Tapas, Kazakcran;
3CaparoB MeMIieKeTTiK arpapiblk yHuBepcuteTi, Caparos, Peceii @eiepaluschl.

TUAPOJIOT UAJIBIK AKITAPATTBI TAUJIAJTAHA OTBIPBIIL, CYAPY KYWUEJEPIHIEIT CY
BOJIY I BACKAPY CXEMACBIH KETIJIAIPY

Ecenkysn Kanbi6exoBa — TexHHMKa FBUIBIMIApPBIHBIH AOKTOpPBL. "Cy pecypcrapbl jkoHe Meiauopanusa” KadeapachIHbIH
npodeccopsl. Kazak yaTTHIK arpapislk 3epTTey yHHUBEepcuTeTi, Anmatsl, Kasakcran

E-mail: yessenkul kalybekova@kaznaru.edu.kz, https://orcid.org/0000-0001-6224-8288;

Oyendex 30oyipdek — TexHHKa FHUIBIMIAPHIHEIH JOKTOpEL. "Cy pecypcrapbl skoHe Menmopanus” KadeapacklHbIH
npodeccopsl. Ka3ak YITTHIK arpapiblK 3epTTey yHHBepcuTeTi, Anmmarsl, Kasakcran

E-mail: jakajak9@mail.ru, https://orcid.org/0000-0002-4438-0178;

Hypsian BanraGaeB — aybul IIapyallbUIBIFBl FRUIBIMAAPBIHBIH JOKTOpEL Kaszakctan PecmyGmukackHBIH AybIT
LIapYalIbUIbIFEl AKAJIEMUSICHIHBIH JKOHE aybll INapyamlbuIblK OimiM Oepy XasblKapaiblK AKaJeMHUSICHIHBIH akaaemuri. Kaszax cy
HIapyallbUIBIFBIHBIH FBUIBIMH — 3€pTTEY HHCTHUTYTHIHBIH qUpekTopsl, Tapas, Ka3akcTan

E-mail: iwre@bk.ru, https://orcid.org/0000-0003-1645-6283;

Tumypaan MmanranneB — TeXHHKA FRUIBIMAAPBIHBIH KaHauaaTsl. "Cy pecypcTapsl jkoHe Menuopanusa” KadeapachiHbIH
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AHHoOTanus. O3€H arblHBIH peTTeyre HeMece KalWra Oenyre apHajdfaH THUAPOTEXHUKAIIBIK
MEJIMOpalXsIIap MEH Cy IapyalbUIbIFbl KYPBUTBICTApPBl TEONOTHSUIBIK OpTara aTapibIKTaid acep ereni. Ocbl
TaOWFU JKOHE AHTPOIOTCHIIK (haKTOpJIapAbl €CKEepy MAaKCaThIHIA, METHOpaIusd HOTIKECIHAE OJapIbIH
e3repyiH OOJpKay VIIIH KOJIAHBICTAarbl JKarmaiiapabl erKeH-TemKEWIl 3epTTey VINH HH)KEHEPIIiK-
TCOJIOTHSUIBIK, THIPOJIOTHSUIBIK 3€pTTEyJiep, COHIAH-aK ep acThl CyJapblHBIH PEXHMI MEH Maigaiany
KopJapsl MaHbpI3Abl Oenik Oombin TaObuianel. CoHbIMEH Oipre, Cy pecypcTapblH THIMII Oackapy >KoHe
cyapMalibl JKepiiepae cy 0esy mpobjemMachl ajgaM3aT KOFaMbl YIIIH €H MaHbBI3bl MaceneaepAid Oipi 0ok
TaObLIabl, OUTKEHI Cy pecypcTapbiH OacKapy >KOHIHIEr IIemiMaep KemnTereH TaOuFu (IeOJIOrHsUIBIK,
THIPOJIOTHSUIBIK) )KOHE aHTPONOTeH K (akTopiaapra OailnaHbICThl TybIHAaH b KaxeTTiniri cy pecypcTapbia
0acKapyIblH HaKThl TY)KBIPBIMIAMACBIH J3IpJCyIl Tajall €TETIH MOHE CYIbIH KYpHAedl PeiiMEH, OHbIH
KOITereH e3apa OaillaHBICTAPBIMEH JKOHE DKOXKYHere acepiMeH, COHMal-aK XajbIKThIH CyFa JIETeH OMIpJIiK
KaXETTUINMEH alKbIHAAMaThIH Macenesnepai Kapald OTHIPBIN, SKOHOMHKA callajlapblHIa CYy pecypcTapbiH
nainananyaslH KeIIeHAI KYPbUIBIMBIH KYpy ©3€KTi OoJblll TaObLIamsl JereH mikipre keiemi3. ABTopiap
93ipJIereH IMAPOJIOTHIIBIK aKIapaTThl Hai1anana OThIPBII, CYTaHIBIPY XKYHenepinae cy 0oyl 0ackapyabiH
JKaKCapTBhUIFaH CXEMachl KOpILIaraH OpTala 3KOJIOTHSUIBIK TeNe-TeHIIK CaKTalFaH Xarmaima, Kasakcran
Pecnybnukaceina a, Kepliijiec aymMakrapAa fa ¢y OObEKTUICPiHIH KYMBIC PEKUMACPIH KOHE SKOHOMHKA
caylanapblH JaMbITYJIbIH BIKTUMAaJ HYCKAJapblH €CKepe OTBIPHIN, UPPHUTANUSIIBIK Kyhenepae ¢y KyObIpblH
TEHrepiMAl OacKapyblH KaruIaTTapbl MEH 9ICTEPIH XKETUIAIPY JKOHIHIErT MIHASTTI MISIHIyre MYMKIHIIK
Oepemi.

Tyiin ce3mep: rUAPOJOTHIIBIK aKmapar, KETUIIIPY, CYy pecypcTapblH 0ackapy, cyapy xyuenepi,
CyIbl 0oy
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€HTi3y, KOJAAHBICTAFbl WPPUTALMSIIBIK KYHEIepai PeKOHCTPYKIUsIIAY >KOHE JKaHFBIPTY Ke3IHZETi cyapy
TEXHOJIOTHUIAPhl MEH TEXHHMKAIIBIK Kypaimapbl" FhUIBIMU-TEXHHKAIBIK Oarmapinamackl (FTH) menOepinnae
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AHHoTanusi. [MAPOTEXHUYECKUE MEIUOpPAMM U BOJOXO3SMCTBEHHBIE COOPYXEHUS s
pPETyNHPOBaHUS WM TEpepaclpesieieHus] pPEYHOTO CTOKAa OKa3bIBAIOT 3HAYMTENIbHOE BO3JECTBHE Ha
TCOJIOTHYECKYI0, THUAPOTEONOTUYECKYI0 W THUAPOJOTHYECKylo cpeny. Jms ydera 3TUX NPUPOIHBIX U
AQHTPOTOTeHHBIX (PAaKTOPOB, JACTATHHOTO M3YYCHHsI CYNIECTBYIONINX YCIOBUHN C IIENBI0 TIPOTHO3UPOBAHUS HX
W3MEHEHUIl BCIEACTBHE MEIMOpAIlMM, BaXHOM YAaCThIO  SBISIIOTCS  WH)KEHEPHO-TE€OJIIOTHIECKHE,
THIPOJIOTHYECHE UCCIIEIOBAHUS, a TAKXKE PEKUM M IKCIUTyaTallMOHHBIE 3amachkl MOA3eMHBIX Bol. Bmecte ¢
TeM, npobiieMa 3()(HEeKTUBHOTO YIPaBICHUS! BOJHBIMH PEeCypcaMd M BOJOCICHUH Ha OPOIIAEMBIX 3eMIISIX
SIBIIIETCSI OHOM M3 CaMbIX Ba)KHBIX JJISI YEJIOBEYECKOTO OOIIECTBA, MOCKONBKY PEIICHUS MO YIpPaBICHHUIO
BOJIHBIMU pecypcaMH HPOHUCXOAAT H3-32 MHOXKECTBA NPUPOIHBIX (TE€OJOrMYECKHX, TMAPOJIOTHYECKHX) U
AaHTPOIOTeHHBIX (PaKkTopoB. PaccMarprBas Takue BOMPOCH, HEOOXOAUMOCTh KOTOPBIX TPeOyeT pa3paboTKu
YeTKOW KOHIIETIIMK YTPaBJIE€HUS BOIHBIMH pECypcaMH U OIpENeNsieTCs CIO0KHOH pOJIbI0 BOJBI, €¢
MHOTOUYHCIICHHBIMHA B3aMMOCBSI3SIMH W BIUSHHEM Ha JKOCHUCTEMBI, a TaKKe >KH3HEHHON NOTPEOHOCTHIO
HaCeJICHHsI B BOJE, MPUXOAUM K MHEHHIO, YTO CO3AaHUE KOMILIEKCHOH CTPYKTYpBI HCIIOIB30BAHUS BOJHBIX
pPECYpCOB B OTpAacisiX 3KOHOMUKH, SBIISIETCS aKTyalbHOW. PaspaboraHHas aBrOopaMy ynydllieHHas cXeMa
YIOpaBIeHHs] BOJOpacHpeieieHHeM Ha OpPOCHTENBHBIX CHCTEMaxX C HCHOJIB30BAHHEM THIPOJIOTHYECKOM
nHGOPMALIUK TTO3BOJIUT PEIINTH 3a7a4dy 110 COBEPLUICHCTBOBAHUIO IPUHIMUIIOB U METOIOB COANIaHCUPOBAHHOTO
yIpaBJIeHHs] BOAOTOAAYEH HAa MPPUTALMOHHBIX CHCTEMaX C YUYETOM PEKHMOB pabOTHI BOAHBIX OOBEKTOB U
BO3MOXKHBIX BapHAHTOB Pa3BUTHUS OTpaciiell SKOHOMUKH Kak B PecnyOnuke KazaxcraH, Tak ¥ Ha cOCeTHHX
TEPPUTOPUSIX, IPH YCIOBUU COXPAHEHHS SKOJIOTMYECKOTO PAaBHOBECHS B OKPYKAIOLIEH cpeae.

KuroueBble cjioBa: ruzgponornueckas HHGoOpMaIus, yCOBEpIIEHCTBOBAHNE, YIIPABICHNUE BOJHBIMU
pecypcaMu, OpOCUTENbHBIE CUCTEMBI, BOJOpacIpeieJieHIe

dunaHcupoBaHue: J[aHHbIE UCCTeIOBaHUS OBUTH IPOQUHAHCHPOBAaHBI MUHUCTEPCTBOM CEIBLCKOTO
xo3siictBa PecnyOonukn Kazaxcran (BR10764920) B pamkax HaywyHo-TexHHueckoi mporpammsl (HTII)
“TexHONOTMHM M TEXHUYECKHE CpEICTBa OpOILICHHMS IMPH BHEAPCHUHM HOBBIX OpOLIAEMBIX 3EMEJb,
PEKOHCTPYKITUH ¥ MOJEPHHU3AITIH CYIIECTBYIOIINX UPpUTAITMOHHBIX cucTeM” Ha 2021-2023 ronsl.

Introduction

Water reclamation and hydraulic structures for regulating or redistributing river flow have a significant
impact on the geological environment. To account for these impacts, a detailed study of existing natural
conditions in order to predict their changes due to land reclamation, engineering-geological and hydrological
studies are an important part. The main directions of engineering-geological and hydrological research for
reclamation construction differ significantly from those for other types of construction. This is due to the
special specifics of the construction of hydro-reclamation and water management systems, their special
purpose. The intensity of the impact of hydro-reclamation systems on the natural environment is higher than
the effects that many other types of construction have. For example, irrigation of vast territories in the arid
zone can change natural landscapes, entail noticeable hydrological studies.
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Under modern conditions, the remarkable ability of nature to regulate itself, acquired in the process of
evolution, has become disrupted. Now, with the modern development of society, natural processes also occur
under the influence of anthropogenic activities. People, introducing artificial changes into the natural
environment and biogeocenoses, deprives them of stability, which often leads to radical changes in ecosystems,
the progressive destruction of the biosphere (Shiklomanov, 2008; Zauirbek, 2019; Urkumbaev, 2003).

Water is the most important resource of the environment and one of the determinants of the
development and distribution of productive forces of the country. The deficit of water resources in the Republic
of Kazakhstan will increase more and more as economic sectors develop. This problem arises primarily
because of the irrational use of water resources, especially in the irrigation sector and, the gradual reduction of
water flow in the basins of trans boundary rivers is another reason.

In the long term, the size of the formed flow will also be affected by global climatic changes. Much
attention has been paid to changes in temperature regime and sea level rise of the oceans. However, there has
been little research into the magnitude of the potential impacts of impending climate change on water resources
at the regional, national or local level.

According to calculations in the next 30 years in the basins of mountain rivers in Kazakhstan, the
annual flow may increase to 22.5 % (due to melting glaciers), and in plain rivers — to decrease to 10.3 %
(Annual bulletin, 2016). The unevenness of flow distribution during the year is increasing.

At the same time, the water sector in Kazakhstan is characterized by a weak material and technical
base and low capital equipment, especially in irrigated agriculture. Traditional provisions of market economy
and methodology for assessment of economic efficiency of water sector performance and solving water
problems have not been fully formed in the sector, as well as water use strategy linked to available water
resources and taking into account requirements of natural complexes has not been developed yet. For the basins
of transboundary rivers is not appreciated the growth of water withdrawal for the future in the territories of
neighboring states.

Materials and methods

Problems of planning of use and protection of water resources, and also struggle against harmful
influences of water, first of all, depend on strategy of development of branches of economy.

Analysis and assessment of water resources use efficiency on the basis of hydrological information in
the river basin in question cannot do without clarification of some generally applicable and frequently operated
concepts when developing recommendations on rational water resources use for economic sectors and, in
particular, for irrigated agriculture as the largest water consumer of the country.

Effective management of water distribution and water supply processes in irrigation systems directly
affect the quality of functioning of the agro-industrial complex of Kazakhstan. To solve this problem, it is
necessary to ensure the coordinated work of all parts of the irrigation system in the presence of a large number
of technological resources and other constraints.

Results and discussion

The primary task of improving the technical level of irrigation systems is to develop a set of measures
to minimize or completely eliminate technological losses, as well as the scientific rationale and development
of new methodologies for planning and implementing water use processes in irrigation systems, taking into
account the current level of digitization, methods of mathematical and physical modeling, computer
technology. Modern irrigation strategy should be based on the improvement of both existing and development
of new methodologies for planning and implementation of water use processes, providing optimal management
decisions in a single technological process, taking into account natural factors and man-made technical means.

Taking I.V. Olgarenko's scheme of irrigation water distribution technological process management in
irrigation systems as a basis, a complex structure of water distribution management in the irrigation system,
based on hydrological information, taking into account flow formation in river basins presented in Figure 1,
(Olgarenko, 2013: 218; Tkachev et al., 2021: 69).
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Figure 1. Blocks included in the water management structure

The proposed structure for effective management of irrigation water distribution in irrigation systems
took into account and included the following features and factors:

- global climatic changes;

- hydrological information of water source (water source regime, water quality)

- extent to which the irrigation system's water requirements are met;

- combination of river flow regimes and crop water requirements;

- parameters of water management facilities and their operation regimes;

- water requirements of priority water users and natural complexes.

Justification of included blocks in the structure of balanced irrigation water distribution management
in irrigation systems is given below.

Water resources (water source). In order to make water management calculations it is necessary to
have hydrographic network parameters. Principles of determining the calculated regime of river flow in a
certain site depend on the scheme of water and land resources use in the river basin: simple and complex.

They collect materials: hydrographic characteristics of the water source under consideration,
possibility of use of the reservoir for the purposes of hydropower, navigation, recreation, fishery value of the
river, etc. The study of the river, the annual flow and its intra-annual distribution are established. These
materials are given for the multiyear period. Identify the time of freeze-up, opening of the river, duration of
freeze-up, ice thickness and ice strength and determine: the water flow rate — Q, m®/ s; the flow volume —
W, m?; flow module — M, 1/ (s - km?); a flow layer — h, mm.

Also their calculated values are determined — Qp, Wp, hp, Mp, with the use of the coefficient of
variation; the asymmetry coefficient and the correlation coefficient. In the future, the size of the formed runoff
will also be influenced by the onset of the expected global climatic changes. In this regard, development of
special measures for adaptation to climate change will be required.

Air temperature in Kazakhstan has started to rise since the early 1960s. Temperature growth rate is
0.028 degrees a year, or 0.28 degrees every 10 years (Kromer, 2002). According to calculations, the annual
runoff in mountain river basins in Kazakhstan may increase by up to 22.5 % in the next 30 years (due to melting
glaciers). The annual flow of basins of plain rivers may decrease to 10.3 % (Framework Convention, 2015;
Rio Declaration, 1992).

The decrease is expected and the more uneven distribution of runoff during the year increases.

With the expected increase in air temperature and unchanged atmospheric precipitation, the specific
values of crop irrigation rates will increase by 4-5 % every 10-20 years. Hence, it follows that the rate of
implementation of water-saving and innovative technologies in irrigated agriculture should be almost twice as
high as they were adopted in the Scenario of Sustainable Development of the State Hydrological Institute (SSD
SHI) (Afzal et al., 2016: 40; Zauirbek, 2018: 240; Gleick et al., 2016: 784).
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Development of other branches of economy will take place only at the expense of specific water
consumption norms reduction.

Provision of irrigation systems with necessary regime and water quality is impossible without water
management facilities, which carry out necessary level of river basin water resources use, which use is possible
by flow regulation. Therefore, it is necessary to have a special block: "Water management system".

Water management system. Dispatch schedules, which are a set of lines, connecting water and power
output of hydro schemes with level or volume of water in the reservoir, are used for reservoirs operation control
and allow to manage completely water resources use of isolated hydroschemes reservoirs. For cascades and
their associations, the dispatch schedules are supplemented by the system of dispatch rules, which regulate the
order of water resources use of reservoirs of different stages.

Operation regime and water release from reservoirs in turn depends on the level of water resources use
and water consumption regimes of natural complexes and economic sectors. The task is to meet the water
requirements of natural complexes with reliability of p=95 % and priority water consumers p=95 or 97 %—for
municipal and agricultural water supply; p=95 %—for industrial water supply of special state significance.

Therefore, there is a need to include special blocks: "Stability of hydroecosystems" and "Priority water
consumers".

Water management problems are most rationally solved under integrated water resources use, when it
is necessary to meet water requirements of all economic sectors in given region. At the same time, protection
of water resources from depletion and pollution is inseparable from their rational use.

Nature protection. Water management problems are solved most rationally under integrated water
resources use, when it is necessary to meet water demands of all sectors of economy in given region. Protection
of water resources from depletion and pollution is inseparable from their rational use. Another important
direction of water management is the control of harmful water impact, which includes development of
engineering measures against floods, mudflows, flooding, water erosion, erosion of river banks, channels,
reservoirs and seas, formation of ravines, landslides, snow avalanches, engineering protection of territories,
etc.

In existing schemes of water resources use, demands of objects of nature to water are taken into
account according to the "residual principle". For them, the so-called "environmental flow" is not allocated,
their requirements are satisfied as a residual term of the water balance equation.

In addition, a unified methodological approach to establishing the permissible load on the natural
environment, including permissible limits of withdrawal of water resources from water bodies that meet social,
environmental and economic aspects of environmental protection, i.e. the conditions of environmentally
sustainable development, which is the main objective of the Water Code of the Republic of Kazakhstan, is not
developed. Thus, sustainable functioning of water sector and preservation of natural complexes in river basins
is not achieved.

Dynamics of water and land resources use in river basins of Kazakhstan shows that water needs of
water management sectors are increasing from year to year. Until recently these needs are met at the expense
of extensive use of surface water volume, which disturbs ecological equilibrium (ecological stability) in lower
reaches of rivers. As a result, sectors of the economy as a whole suffer significant damage (Kalybekova et al.,
2022: 104).

In order to give special status to natural complexes, to take into account their requirements to water
quantity and quality, it is necessary to introduce a special indicator-the level of satisfaction of natural
complexes' requirements to water regime and water quality—into statistical reporting. For this purpose it is
necessary to establish the state of environment and possibility of coordination of level of technogenic load on
ecosphere with "possible endurance of natural environment" already at new level (Litrico et al., 2021: 317,
Hashemy et al., 2021; Garcia Villanueva, 2021).

Thus, management of water resources of the river basin with long-term planning of spatial distribution,
will allow using resources of the state, business and the population rationally. For this purpose, at the first
stage the modern condition of use of water resources and an ecological condition in the river basin at its various
water availability is analyzed, level of use of water resources and level of satisfaction of need for water of
natural complexes is estimated. At the second stage possibility of economic branches development for
perspective taking into account predicted changes of water resources which, in turn, depend on accepted
scenarios of global climatic changes in biosphere.

In order to substantiate economic efficiency of water management measures and achieve optimal
parameters of water management installations, an improved criterion is proposed (Zauirbek, 2018: 234).

SEERL = Ii — Di - Ei + EEA - max: (1)
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where SEER;, I, Di, Ei, EEAi — r espectively, socio-ecological and economic result, income of
industries, damage from depletion and pollution of water sources, costs of construction of water management
and water protection facilities, additional economic effect arising from the increase in value of natural
resources at the 1 — th option of integrated use of water resources of the river basin.

Based on the difference between income and environmental damage, the criterion makes it possible to
determine the environmental and economic result for various degrees water resource use (on the example of
the Ile river basin) in Figure 2.
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Figure 2. Dynamics of income changes, environmental damage, and criteria of ecological -economic results with varying degrees
water resources use (on the example of the Ile River).

As can be seen from the graphs, at the current level of water use technology, the optimal level of water
use of a water source is a.= 0.18. With an increase in water intake from a water source, the income of economic
sectors increases. We see that the negative consequences of depletion and pollution of the water source for the
environment also increase, and the first indicator doubles as the second. At the same time, we can see that the
socio-environmental and economic indicator, on the contrary, has gradually decreases.

In the case of the use by water consumers of advanced technologies for the use of water resources at
o= (0.2-0.4), the incomes of economic sectors and additional economic effects increase, and at the same time
the damage to the environment in the river basin increases. However, reaching the level a = (0.55) of water
resources use, the socio-ecological and economic indicator begins to decline and tend to zero in the case of
full use of the river flow, that is at o = 1.0.

Priority water consumers. When drawing up a water balance, different ratios between its discharge and
inflow parts are possible, namely: water resources are sufficient and their distribution in time in all points of
the territory provides coverage of water consumption schedules taking into account necessary transit water
releases, i.e. the balance is positive. In this case there is no water deficit in this region. In order to increase
economic efficiency of water resources use it is possible to develop and expand branches of economy.

Thus developed structure will allow to solve a problem on perfection of principles and methods of
balanced management of water distribution on irrigation systems taking into account hydrological information,
operating regimes of water facilities and possible variants of economic branches development both on
neighboring territories and in the Republic of Kazakhstan under condition of ecological equilibrium
preservation in environment.

Conclusions

Currently, as a result of the development of natural resources (including water resources), the gross
product of economic sectors is increasing, environmental pollution is increasing at the same time, changes are
taking place in the ecological state of the bio- and hydrosphere due to man-made impacts on them. Global
climatic changes also affect the size of the formed river flow. Therefore, it is necessary to develop scientific
and methodological principles for the rational use and protection of water resources of the river basin, taking
into account anthropogenic and climatic impacts.

The proposed scientific and methodological basis for the rational use and protection of water resources
of the river basin consists of two stages. At the first stage, the optimal level of use of water resources of the
river basin is determined based on hydrological information, taking into account the formation of its resources.
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At the second stage, a comprehensive functional structure for the management of technological processes of
water use in irrigation systems is being developed, which is the basis for the development of principles and
methods of balanced water distribution management in irrigation systems based on hydrological information,
taking into account the formation of water resources in river basins.

The existing structure of water resources solves the problems of providing irrigation water to
reclamation systems. Yet, it does not take into account the complexity of tasks for the formation of the water
regime of the irrigation source at the present level and possible schemes for the use of water resources in the
future. Also, it does not solve the issues of providing priority water consumers with water both above and
below the intake of the irrigated massif and ensuring environmental safety in the river basin.

The proposed integrated functional structure of water resources management is the basis for the
development of principles and methods of balanced water distribution management in irrigation systems based
on hydrological information, taking into account the formation of water resources in river basins. It will make
it possible to use the resources of a water source, both at the current and prospective level of development of
economic sectors, meeting the water needs of all water consumers, including natural complexes, and ensuring
the environmental safety of regions.
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