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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 Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



BAC PEJJAKTOP

YKYPBIHOB Mypar JKypbIHy./IbI, XUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran Pecriyonukacel YTtk FouibiM akagemusicbinbiay npesuaenti, AK «/1.B. Cokonbekuii aTbIHIaFbI
OTBIH, KaTaJli3 JKOHE MICKTPOXUMHS HHCTUTYTHIHBIH» 0ac IupekTopsl (AnMarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHBACAPDI:

OBCA/IBIKOB Bakpir Hopikbaiiyibl, TexHHKa FbUIBIMAAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akagemuri, A.b. bexrypoB aTelHmarsl XUMHS FBUIBIMAApPBI HHCTHTYTHL, (AnMarsl, Kasaxcran), https:/www.
scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIUS AJTIKACBI:

OBCOMETOB Mouic Kyasicyabl (6ac  peaakTopiblH — OpbIHOAcapbl), I€ONOTHs-MUHEPAIOTUst
FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥YFA akamemuri, Y.M. Axmencadun atemparsl I'maporeomorus
JKOHE TEOdKOJIOTUsSI MHCTUTYTHIHBIH JupekTopsl, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

7KOJITAEB I'epoii KoJrraiiyJibl, reonorusi-MIHHEPAIOryst FRITBIMAAPBIHBIH TOKTOPHI, ipodeccop, KP YFA
KypMeTTi axazemuri, (Ammarsl, Kasakcran), https:/www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY J[Ipumen, PhD, xaysivmpacteipeurran mpodeccop, HeOpacka yruBepcureriniy Cy FhUIBIMIaphI
3epTxaHacbiHblH  aupekropel,  (HeOpacka  mrarer, — AKIH),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typassl rpuibiMaap OemiMiHIH METPOTIOrHs JKOHE Maiaansl Kazdamap
KeH OPBIHIApHI CallaCBIHIAFEI 3epTTeyNIepiHiy jxerekurici, Taburu Tapux Mypakaitsl, (Jlonnon, ¥isiopuranus),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua bBopucoBny, TexHHKAa FBUIBIMIAPHIHBIH JOKTOpbI, HaHCH yHHBEpCHTETIHIH
npodeccopsr, (Hancu, @pannust), https:// www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

IIEH IIun, PhD, KpiTail reonorusyiblK KOFAaMbIHBIH Tay-KeH T'€OJOTHSICH KOMUTETI JUPEKTOPBIHBIH
opbIHOacapbl, AMEpPHKAHIBIK JKOHOMHKAIBIK T'COJOrTap KaybIMAACTHIFBIHBIH Mymieci, (Beibxin, Kpirail),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUUIEP Axceas, KaybIMIacThIpsLIFaH npodeccop, PhD, /lpe3nen TexHuKanbIK yHUBEpcHTeTi, ([pesneH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buagumup EHoxoBHY, XUMUsI FBUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri, XKana
Marepuaigap XUMHSICHI MHCTUTYTHIHBIH KypMeTTi aupekropsl, (Munck, Bemapycsk), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIMH Credan, PhD, xaysiMpacteipsurran mnpodeccop, TexuukamsKk yHuBepcureTi ([[pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB ‘Kanaii, PhD, xaysimaacteipsuiran npodeccop, HasapbaeB yHuBepcureri (Acrtawa,
Kasakctan), https://www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHU IMaoao, PhD, xaysivpacteipsurran mpodeccop, bukokk Mmuman ynusepcuteti, (Muman,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEUICOBA Map:xaun Baiicankbi3bl — TexHuKa reutbIMaapbiHbIH JOKTOpBI, K.M. CoTOaeB aThiHIaFb!
Ka3zaky/iITTeIK3epTTey TEXHUKAIBIKyHIUBEpCUTEeTiHIHTpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii Toiidacapy/ibl, TeXHHKa FBUIBIMAAPBIHBIH JOKTOPBI, mpodeccop, «leodusmka sxoHe
celicmonorus» Kadenpacebly MeHrepymrici, K.M. CorGaeB arbiHmarsl Ka3ak YITTHIK 3epTTey TEXHHKAIBIK
yHuBepeuteti, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn yuuepcureriniy Tasty LIBIFbICTBI HEPCIEKTUBANBI 3€PTTEY OPTAJBIFHIHBIH
npodeccopsl, JIyHI yHHBEpCUTETIHIH TONBIK KypcTsl mpodeccopsl, (IIBemus), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, ApHdib yHHBEPCUTETiHIH X UMISIIBIK HEKCHEepHs (paKyIbTeTi skoHe LIIBIFbIC FRUTBIME-
3eprrey opranbirbl, (M3pawis), https://www.scopus.com/authid/detail.uri?authorld=8610969300, https:/www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #oHe TeXHUKAJBIK FBLIBIMAAP CEPHSCHI».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTHIK FBUTBIM akageMusicb» PKB (AnMars K. ).
Kaszakcran PecrnyOnukachiHblH AKnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMiHIH AKmapar KOMHTETiHJIe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuIbIM TipKeyiHe KOHbUTY Typallbl KyalliK.
TaKBIPBINTHIK OAFBITHL: [ eonoaus, eudpozeonoaus, 2eoepapus, may-KeH icl, MYHail, 2az jHcane Memanoapobvly
XUMUATBIK MEXHON02UANADb
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IJTABHBIA PEJAKTOP

JKYPUHOB Mypar ’KypuHoBHY, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbhbiii tupekrop AO «MHCTUTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoro» (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb ITTABHOI'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBu4, JOKTOp TEXHMYECKHMX Hayk, npodeccop, akazemuk HAH PK,
Wuctutyt xuMmudecknx Hayk uM. A.B. Bekryposa (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIET' ASI:

ABCAMETOB Mauuc KyabicoBuy, (3amMecTuTelb IVIABHOTO — pPEJAaKTOpa), JOKTOP  I'eoJIoro-
MHHEPAIOrHIeCKHX HayK, mpogeccop, akagemuk HAH PK, mupexrop MHCTHTYTa rTHAPOTE0IOTHI U F€0IKOIOTHI
um. Y.M. Axmencaduna (Anmarsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii ’KosrraeBu4, 1OKTOp re0I0rOMHHEPATOTHYECKUX HAYK, TPOdeccop, MOUETHBIH aKaIeMUK
HAH PK (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https://www.
webofscience.com/wos/author/record/1939201

CHOY Jpumnen, PhD, acconunpoBanusil npogeccop, aupexrop JlabopaTropuu BOXHEIX HayK YHUBEpCHTETa
Heb6packu (mrar HeGpacka, CLIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJBTMAHH Paiimap, PhD, pykoBomutenb HCCIEIOBaHUi B 00JIACTH METPOJIOTMU U MECTOPOXKICHHM
MOJIe3HBIX UCKoTlaeMbIX B Otjiene Hayk o 3emie Mysest ecrectBernHol uctopun (JIonaoH, Aurms), https://www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MMAH®WJIOB Muxana BopucoBuy, 10KTop TeXHUUECKUX Hayk, Ipodeccop Yuusepcutera Hancu (Hancn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH Iun, PhD, 3amecturens aupexropa Komurera 1no ropHoil reosnoruu Kurtaickoro reojaoruueckoro
obmecTBa, WieH AMEPUKAHCKOH accoruanuy skoHoMmdeckux reosoros (Ilexwn, Kuraif), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

@OUIIEP Axkcens, accounupoBanHbiii npopeccop, PhD, texuudeckuii yuusepcurer Jpesnen ([pesueH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buaagumup EHokoBHY, JOKTOp XMMHYecKuX Hayk, akagemMuk HAH Benapycu, nouerHsiii
mupexTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accoummmposanusii npodeccop, Texumueckuil ynusepcuteT ([lpesnen,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAI'MHTAEB Kanaii, PhD, accorunpoanusiii npodeccop, Hazapoaes ynusepcurer (Acrana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTHUHMU Ilaoao, PhD, acconumposanusii npodeccop, Munanckuii yausepcurer bukokk (Mman,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHAa — JOKTOp TEeXHHYECKHX Hayk, Ipodeccop Kazaxckoro HammoHanbHOro mccienoBaTelIbCKOro
Texuuueckoro ynusepcutera um. K.M. Carnaea, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/ AAD-1173-2019

PATOB Bopan6aii ToiidacapoBu4, TOKTOp TEXHHYECKHX HaykK, mpodeccop, 3aBemyromuii kadeapoit
«T'eom3uka u ceiicmonorusy, Kasaxckuil HannoHansHbIN HCClIeOBATENIbCKUN TEXHHYECKHH YHUBEPCUTET M.
K.W. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, IIpopeccop LleHTpa nepcreKTBHbIX OIMKHEBOCTOUYHBIX HCCIEeA0BaHUN JIyHACKOTO
yHuBepcHuTeTa, npodeccop (monuslii kype) Jlymnckoro ymmusepcurera, (IlIBemus), https://www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MUPJIAC Baagumup, DaxynsreT XUMHUECKOH HHXKEHEPHH U BOCTOUHBIN HayYHO-HCCIIENOBATEIbCKUIT
ueHtp, Yuusepcuter Apwousi, (M3pawmns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«H3Bectust POO «<HAH PK». Cepusi reo/1oruy M1 TeXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobctBennuk: Pecrybnikanckoe oodiecTBeHHOe o0benHenne «HarronanpHas akagemus Hayk PecryOnuku
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CBUJIETEIECTBO O IIOCTAHOBKE HA YydYeT IIEPHOAMYECKOro IredaTHoro u3fgaHus B Komurere wnHbOpManmu
MumnuncteperBa HHbOpManuK U oOUIeCTBeHHOro pas3BuTusi PecnyOmuku Kaszaxcran Ne KZ39VPY00025420,
BbIanHoOe 29.07.2020 .
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EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich , Doctor of Chemical Sciences, Professor, Academician of NAS RK,
President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC "
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry " (Almaty, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF

ABSADIKOV Bakhyt Narikbaevich, Doctor of Technical Sciences, Professor, Academician of NAS RK,
A.B. Bekturov Institute of Chemical Sciences (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

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
Geoecology (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56955769200, https://
www.webofscience.com/wos/author/record/1937883

ZHOLTAEYV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary
Academicianof NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory , University of Nebraska
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https://www.webofscience.
com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
Department, Natural History Museum (London, England), https://www.scopus.com/authid/detail.
uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/1048681

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.
com/wos/author/record/1230499

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society,
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorld=57202873965 , https://www.webofscience.com/wos/author/record/1753209
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NURPEISOVA Marzhan Baysanovna — Doctor of Technical Sciences, Professor of Satbayev University,
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Abstract. The article examines the influence of climatic and anthropogenic
factors on the formation of the hydrological regime of the rivers of the Shu-
Talas water management basin using statistical methods and total difference
integral curves. A graphical-analytical method for constructing the integral annual
water flow is considered. All hydrological and meteorological calculations were
performed using spread sheet 2000 and charting using linear trend and in rectangular
coordinates were performed in the Microsoft Excel program. Based on the study,
it was revealed.

Based on the study, it was revealed that on the rivers of the Shu-Talas water
management basin, changes in the difference-integral curves along the Talas river
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have a positive trend, followed by a decrease (until 1990) and a further increase
(until 2010), with a downward change to the present. According to Shu river, there
is a positive trend (until 1960) followed by a decrease (until 1985) and a further
increase (until 2005) with a decrease to the present. The regime of the studied
territory is determined not only by climatic changes, but also, to a large extent, by
the intensity of human economic activity.

Assessment of the impact of climatic and anthropogenic factors, the development
of adaptive water management systems is necessary to ensure water security and
preserve river ecosystems.

Keywords: Shu-Talas reservoir, difference-integral curve, average annual
runoff, linear trend, modular coefficient
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AHHoOTamusa. Makanaja CTaTHCTHUKANBIK JKOHE IKUBIHTBIK aWbIPMAaIbIK
WHTETPANIBIK ~KHUCBIKTAp oMicTepiH maiinamana oteipein, [lly-Tamac cy
IIapyanibUIBIFBl OacceliHi e3eHAePiHIH THIPOIOTHSIIBIK PEKUMIH KaJIbIITACTRIPyFa
KIIMMATTHIK ’KOHE aHTPOIIOTEH/TIK (haKTOPIIap/IbIH dcepi KapacThIpbLIabl. JKbIIbIK
WHTETPANIbl Cy aFblHBIH KYPYABIH Tpad0aHaTUTHKAIBIK SIiCi KapacTHIPBUIFaH.
Bapabik ruaponaorusuIbIK K9HEe MeTeoponorusuiblk ecenteynep 2000 aneKTpoHAbIK
KECTEeCIHJIe OPBIHAAIIBI, CHI3BIKTHIK TPEHATI KOJIIaHA OTBIPBIIT XKOHE TiKOYPBIIITHI
koopanHartapzaa rpaduxrep Microsoft Excel 0arnapnamaceinia sxacanapl. 3epTrey
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Herizigzge lly-Tanac cy mapyamrsiuisiFbsl 0accelHiHIH e3eHAepinae Tamac eseHi
OOMBIHIAFbI AHBIPMAIITBLIBIK-HHTETPAIIBIK KACBIKTAPBIH ©3repicTepi OH YpIIicKe
ne, keiiinaeH tomenaey (1990 xwinra aeitin) sxoHe oman opi wiraro (2010 xwimra
NIeiiH), OChI yaKbITKa JCHiH TOMEH/IEY )KaFbIHA Kapail esrepeTiHi aHbIkTamapl. 1y
e3¢HiHJIe OH ypic Oatikananel (1960 xbutFa jaeliin), conaH keitin Temenney (1985
JKBUTFa JICHiH ) *oHe ofaH opi ecy (2005 sxputFa IeiiiH), 0ChI yaKbITKA JCHIH TOMEHIEY.
3epTTeNieTiH ayMaKThIH PEXHMI TEK KIUMATTBIK ©3repIiCTepPMEH FaHa emec,
COHBIMEH Oipre aJlaMHBIH YKOHOMHUKAJIBIK OCJICSHAUTITHIH KapKbIHIBUIBIFBIMEH JI&
aHBIKTaTaabl. KIIMMAaTTHIK JKOHE aHTPOMOTEHIIK (haKTopiapIbelH dcepiH Oaramay,
CyIlbI 0acKapyIbIH aIallTHBTI )KYHENepiH NaMBITy Cy Kayilci3IiriH KaMTaMachl3 eTy
JKOHE ©3€H IKOXKYHUEJIePIH CaKTay YIIIH KaxKeT.

Tyiiin ce3mep: lly-Tamac cy mapyambsuIbIFel 0acceiHi, aifbIpMaIIbUTBIK-HHTE-
TPANIBIK KUCBIK, YBUIIBIK OPTAIla aFbIH, CHI3BIKTBIK TPEHJI, MOIYIbIIK KO3(PQu-
LUCHT.
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AHHoTamus. B crathe paccmarpuBaeTcd BIMSHHE KIMMAaTHYECKUX U
AQHTPOTIOTCHHBIX (PaKTOPOB Ha (OPMHUPOBAHHE THIPOJIIOTHUECKOTO PEXKHMa PEK
y-Tanacckoro BOJOXO3SHCTBEHHOTO OacceiiHa € HWCIOJIb30BAHUEM METOIOB
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CTaTUCTHUYECKOTO M CyMMapHBIX Pa3HOCTHBIX HHTETPAILHBIX KPUBBIX. PaccMoTpeH
rpadoaHaTUTHYECKUH CIOCO0 TMOCTPOCHHS HWHTETPATBFHOTO TOJOBOTO pacxona
BOIbl. Bce THIPOIOTMYECKUE U METEOPOJIOTMYECKUE PACUEThl BBITOIHEHBI
o anekrpoHHo Tabmuie 2000 m TmocTpoeHWe TPaPUKOB C HCIOIB30BAHUEM
JUHEHHOTO TpeHAa W B NPSIMOYTOJBHBIX KOOpAWHATaX OBUIM TPOU3BEACHBI
B mporpamme Microsoft Excel. Ha ocHoBe uccrenoBaHusi BBISBICHO, YTO Ha
pekax Ily-Tamacckoro BOIOXO3SHCTBEHHOTO OacceliHa W3MEHEHHsSI Pa3HOCTHO-
WHTETPAIIbHBIX KPHUBBIX IO peke Tamac WMeeT TOJOKHUTEIBHBIA TPEHA C
rociaenyomuM yMeHblerneM (o 1990 roma) m manpHEiIee yBenudeHue (10
2010 roaa), c ©3MEHEHHEM B CTOPOHY YMEHBILIECHHS 10 HACTOSIIEro BpeMeHu. 1o
peke 1lly rHaGmomaercst MONOKUTENBHBIA TpeHT (10 1960 roma) ¢ mocueayonmM
ymenblieHueM (10 1985 roma) m pambHeimee yBenwuenue (10 2005 roma)
CO CHW)KEHHEM JI0 HACTOSIIETO BPEMEHH. PexnM WcclenyeMod TeppUTOPUHU
ONpEACIACTCA HE TOJBKO KIMMAaTUYCCKUMHU U3MCHCHHUAMMA, HO U B 3HAYUTEIBHOU
CTCIICHU, WHTCHCHBHOCTBHIO XO3SIMICTBEHHOW JIEATEIBHOCTHIO uenoBeka. OleHKa
BIIMSTHHS KITMMATUYECKUX W aHTPOIIOTEHHBIX (PaKTOPOB, pa3paboTKa aJanTHBHBIX
CHUCTEM YIPABICHUS BOJHBIMH peCypcaMu He0OXonuMa sl 00eCTieueHusT BOTHOM
0€30I1acCHOCTH ¥ COXPAHEHUS PEYHBIX IKOCHUCTEM.

KuroueBnie cioBa: 1lly-Tanacckuii Bomoxo3siCTBEHHBIH OacceifH, pa3HOCTHO-
WHTETpallbHAsl KpPWBas, CPEIHETOJOBON CTOK, JIMHEHHBIA TPEHJ, MOAYIbHBIN
KO DHUITHEHT

Introduction. The drainage area of the Shu-Talas water management basin, as
a model of multifunctional river basins with diverse natural and climatic areas as
mountainous, foothill, foothill-plain, plain, and desert geographical zones perform
important environment-forming or ecological function. The region’s renewable
water resources are formed in the mountainous ecosystems of the Tien Shan and
Pamirs due to the melting of seasonal snow covers and glaciers. This is referred to
the global problem of climate change and was considered in the UN Framework
Convention on Climate Change and adopted at the Earth Summit in Rio de Janeiro in
1992. Climate as a long-term regime of weather factors inherent in the geographical
zones of the Planet that perform special functions are runoff formation, biomass
production, soil formation and human habitat, has direct and feedback connections
in natural processes that require analysis and assessment on a spatiotemporal scale.

Materials. The territory of the Shu-Talas water management basin is formed by
the Shu, Talas and Assa rivers. Its total area is 64.5 km2, including the administrative
territories of the Kochkor district of the Shu region and the Naryn district of the
Talas region of the Kyrgyz Republic, as well as the Zhambyl region and the Sozak
district of the Turkestan region of the Republic of Kazakhstan.

The Shu river flows west of the basin of Lake Issyk-Kul and is the largest in
the Northern Tien Shan, its length is 1067 km, the basin area is 62500 km?. It is
formed at the confluence of the Dzhuvanaryk and Kochkor rivers, originating from
glaciers in the Kyrgyz and Terskey-Alatau ridges (Ibatullin, et. al, 2005). The flat
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surface of the Shu depression gradually decreases from 1300 m in the east to 120
m in the west. The morphological boundary of the Shu depression from the south is
the Kyrgyz ridge (4894 m) and the hilly sandy plain of Moyynkum, which drops in
the west from 660 to 200 m. In the north there are echelon ridges and peneplenized
mountains that change each other and descend in the north-west direction (the
western end of the Zailiyskiy Alatau, Zhetyzhol, Kendyktas, Shu-Ili mountains,
Mayzharylgan) and the Betpak-Dala plain (Adilbektegi, et. al, 2004).

The drainage area of the Assa-Talas river basin is located in the north-west of
the Kyrgyz Republic and south-west of the Republic of Kazakhstan. The Talas
river is formed at the confluence of the Karakol and Uchkoshoy rivers, formed at
the junction of the Kyrgyz and Talas ranges, and in the lower reaches it is lost in
the sands of Moyynkum. The length of the Talas river is 661 km, the drainage basin
area is 52,700 km?. The Assa river originates from the confluence of the Kurkureu-
Su rivers, originating on the northern slope of the Talas Alatau and Ters, formed on
the southeastern slope of the Asa Karatau, whose length is 253 km and the drainage
area is 6670 km?2, is a left tributary of the Talas river and flows into desert reservoir
in the Moyynkum sands (Mustafaev, et. al, 2023; Zhaparkulova, et. al, 2021).

To forecast modern climate changes and their manifestation in the Shu-Talas water
basin watershed, a research base has been created based on long-term information
and analytical materials of RSE “Kazhydromet” and “Kyrgyzhydromet”, World
Meteorological Organization (WMO) and reference and information portal
“Weather and Climate” on meteorological stations Nurlykent, Saudakent, Talas,
Oyik, Baitik and Tole bi allowing to study trends in spatial and temporal scale
(Table 1).

Table 1 - Climatic indicators of the Shu-Talas water basin territory from 1970 to 2020

Meteorological station
Years | Assa river basin Talas river basin Shu river basin
Nurlykent Saudakent Talas Oyik Baitik Tole bi
1 2 3 4 5 6 7
Average annual air temperature (t), °C
1980 8,6 10,4 9,1 10,4 7,4 10,3
1981 7,7 11,0 8,5 10,7 6,7 10,4
1982 7,8 10,2 8,2 10,2 6,5 9,9
1983 8,6 12,2 9,1 11,8 7,5 11,0
1984 6,4 9,3 6,6 8,6 53 8,2
1985 7,6 10,2 8,3 9,7 7,0 9,6
1986 7,9 10,7 8,5 10,7 6,6 9,9
1987 8,1 10,9 8,7 11,0 6,6 10,4
1988 8,3 10,9 9,0 10,6 7,1 9,9
1989 7,3 11,0 7,7 10,7 6,0 9,8
1990 8,4 11,1 8,9 10,7 7,0 10,6
1991 8,1 10,7 8,3 10,7 6,7 10,0
1992 7,8 10,5 8,4 10,6 6,6 10,9
1993 7,1 9,2 7.4 9,3 5,7 9,1
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1994 8,1 10,1 7,6 10,1 6,7 9,5
1995 8,3 12,1 8,6 12,6 6,8 10,4
1996 7,0 10,3 7,8 11,3 5,6 9,3
1997 8,7 12,0 9.4 13,0 7,2 11,2
1998 7,9 10,4 8,8 11,2 7,0 10,3
1999 8,3 11,7 9,0 12,4 6,9 11,3
2000 8,7 12,3 9,2 13,4 7,0 11,9
2001 8,8 11,5 9,3 11,4 6,3 10,8
2002 8,6 11,8 9,1 12,0 6,9 11,3
2003 7.9 10,5 8,8 11,0 6,4 10,5
2004 8,7 12,3 9,5 12,8 7.4 11,7
2005 8,0 12,0 9,2 12,2 6,9 10,8

Continued of the table 1

1 2 3 4 5 6 7
2006 8,6 11,3 9,5 11,5 6,8 10,9
2007 8,5 11,7 9.4 11,7 7,2 10,8
2008 8,3 11,1 9.1 11,0 7,1 10,4
2009 8,1 11,3 8,8 11,4 6,9 10,7
2010 8,6 11,8 9.3 11,4 7,4 10,7
2011 7,6 10,2 8,4 10,1 6,4 9,9
2012 7,0 10,2 8,1 9,8 6,5 9,2
2013 9,1 12,3 9,2 12,3 7.3 11,3
2014 6,7 9,6 8,1 9,5 6,1 8,7
2015 8.8 11,9 9,4 12,1 7.4 11,6
2016 9,2 12,1 9,8 12,1 7,6 11,5
2017 83 11,0 93 11,2 7.2 10,5
2018 7,7 10,6 8,9 10,1 6,6 9,6
2019 9,4 11,9 10,1 12,4 7,5 11,5
2020 8,0 11,3 8,6 11,4 6,4 10,3

Annual precipitation (0_),mm

1970 425 216 331 235 633 767
1971 392 198 243 215 478 296
1972 563 231 340 252 615 390
1973 294 176 344 190 436 52
1974 430 147 379 157 495 20
1975 328 152 312 162 483 72
1976 437 197 392 213 511 94
1977 494 161 372 173 500 196
1978 611 247 321 266 489 354
1979 497 202 372 219 577 295
1980 424 176 270 201 537 268
1981 449 183 279 197 752 303
1982 319 140 278 162 525 225
1983 322 163 285 145 590 247
1984 410 144 250 125 516 225
1985 393 171 285 183 525 350
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1986 392 141 256 145 536 272
1987 521 186 376 201 571 382
1988 503 187 336 202 573 323
1989 383 154 306 165 543 251
1990 398 228 331 249 514 230
1991 399 174 285 187 536 265
1992 406 238 284 260 541 94
1993 688 509 420 568 547 145
1994 540 278 331 306 549 132
1995 400 165 152 196 552 138
1996 449 226 266 248 557 330
1997 426 213 156 237 561 270
1998 591 277 546 292 559 268
1999 590 221 342 244 562 273
2000 447 207 315 232 568 245

Continued of the table 1

1 2 3 4 5 6 7
2001 451 138 289 147 574 257
2002 580 147 494 157 555 393
2003 616 190 475 206 529 490

1 2 3 4 5 6 7
2004 458 218 337 241 520 267
2005 505 213 278 237 512 258
2006 466 120 277 126 505 294
2007 343 224 299 247 501 279
2008 349 91 248 93 495 287
2009 435 204 314 229 490 238
2010 600 260 444 277 486 351
2011 487 146 353 155 482 345
2012 458 72 186 72 409 187
2013 588 87 361 88 451 330
2014 601 87 273 89 425 334
2015 458 155 305 166 398 424
2016 588 182 510 196 363 470
2017 602 155 305 166 423 386
2018 379 113 276 118 431 330
2019 337 108 257 112 394 273
2020 297 140 200 81 378 259

The table shows that temperature increased for the period from 1970 to 2020
in the basins of the Assa river by 0.7°C, Talas - 1.5°C, Shu - 0.7°C on average and
precipitation decreased in the Shu-Talas basin according by 102 mm, 142 mm, 382

mm.

To solve the problems of sustainable water resource management at the catchment
level of transboundary rivers of the Shu-Talas water basin, it is necessary to study
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the dynamics of river flow under the influence of climatic and anthropogenic factors
in the formation of river flow in a changing climate.

Predicting the impact of climate change and anthropogenic activities on the
hydrological regime of rivers is very difficult; one can only judge in general
terms how water systems may respond to a particular climate warming scenario
and anthropogenic loads. This is due to the fact that the impact on the formation
of water resources in the drainage areas of river basins is determined by many
multidirectional processes and their complex impact on the hydrological regime is
difficult to predict.

This functional activity of climate determines the scientific and practical
feasibility of studying climate change trends to identify their beneficial and
negative impacts, taking into account the interests of the formation and the use of
water resources in river basins (Mustafaev, et. al, 2019; Zhaparkulova, et. al, 2019;
Kaliyeva,et. al, 2021; Bazhanova, et. al, 2020).

For sustainable management of water resources of transboundary rivers of the
Shu-Talas water management basin, the dynamics of river flow was studied.

Methods

To analyze and identify the influence of natural and anthropogenic factors
on the hydrological regime of rivers in the drainage area of the Shu-Talas water
management basin, a statistical method was used, that makes it possible to
approximately assess their homogeneity for the period under consideration using a
graph-analytical method, by constructing total integral curves of the average annual
water flow, that were produced in Microsoft Excel program.

For spatiotemporal assessment of long-term fluctuations in the annual river
flow of the Shu-Talas watershed, it seems possible to use a number of hydrological
calculation methods based on mathematical statistics (Shiklomanov, 1985; Vagapov,
et. al, 2021; Vagapova, et. al, 2024; Mustafaev, et. al, 2019; Dobrovolsky, et. al,
2005; State water cadastre, 1997, 2005, 2015).

- the total integral curve of the average annual water flow - the sequence
of increasing values of the average annual water flow for the period under
consideration (n), that is, >,/—; Q;, to identify natural and anthropogenic factors on
the hydrological regime of rivers.

- difference integral runoff curve, which is the increasing sum of deviations of
the modular coefficients of the average annual water flow from the average long-
term value of the time series at the end of each year, that is, 3", (k; — 1) (where
k; is modular coefficients, that are calculated by the expression: k; = Q;/Qcp,
where Qcp is the arithmetic mean value of a series of average annual water flows,
determined by the formula (Dobrovolsky et. al, 2005): Q., = ¥, Q;/n, here n
is the number of series members characterizing cyclic fluctuations of the average
annual river water flow;

- probability curve (probability of exceeding) is an integral curve showing the
probability of exceeding (in % or in fractions of units) a random variable among the
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total population of the series: P = [m/(n + 1)], where m is the serial number of
the values in the series under consideration; # is the number of values in the series
or the number of years of observations of the characteristic in question.

To analyze and identify the influence of natural and anthropogenic factors
on the hydrological regime of rivers in the drainage area of the Shu-Talas water
management basin, a statistical method was used that makes it possible to
approximately assess their homogeneity for the period under consideration using a
graph-analytical method, by constructing total integral curves of the average annual
water flow that were produced in Microsoft Excel program.

Based on the total integral curves of the average annual water flow, it is
determined approximately by the turning point of the time series for the period
under consideration by drawing a tangent straight line characterizing the sequence
of increase in the average annual river water flow from the beginning of the period
under consideration (Kaliyeva, et. al, 2021; Shiklomanov, et. al, 1985; Vagapov, et.
al, 2021; Vagapova, et. al, 2024).

At the same time, the tangent, to a certain extent, characterizes the sequence
of increase in the natural average annual water flow of rivers, and the straight line
connecting the beginning and end of the period under consideration on the total
integral curve characterizes the sequence of increase in the anthropogenic average
annual water flow. Based on their difference, an increase or decrease in the average
annual water flow of the period under consideration is determined.

Results and discussion

Analysis of the total integral curves of the average annual river water flow in
the drainage areas of the Shu-Talas water management basin showed (Figures
1-3) that the time series of average annual flow for the period under consideration
1940-2020 can be divided into two quasi-homogeneous sets with a breaking point
characterizing the transition from natural on anthropogenic activities in river basins.

In the Assa river basin, the total integral curve of the average annual water flow
of the Kurkureu-Su - Maimak river is a relatively straight line until 1985 (Figure
1) that characterizes the stability of the formation of hydrological flow, and since
1986 there has been a violation of the uniformity of the average annual water flow
of the river that associated with the intensive use of water resources for irrigation
of agricultural land, and along the Assa — Maimak river), disturbances in the
uniformity of the average annual water flow of the river were observed since 1980
(Figure 1)that is associated with the construction of the Ters-Ashibulak seasonal
regulation reservoir on the Ters river.

In the Talas river basin, only at the site of the Kirov hydrological post, the total
integral curve of the average annual water flow was an ideal straight line until
1980 (Figure 2), and since 1981, in connection with the construction of the Kirov
reservoir for long-term regulation, there was a violation of the uniformity of the
average annual water flow, while at the hydrological posts of Zhasorkenet there
is no sharp violation of the uniformity of the average annual water flow, which
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indicated its stability for the period 1940-2020 (State water cadastre. al, 2005; State
water cadastre. al, 2015).
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Figure 1 - Total integral curves of average annual flow rates of the Kurkureu-Su - Maimak river (1)
and the river. Assa - Maymak (2)
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Figure2-Total integral curves of average annual flows of the Talas river at hydrological stations
Kirovskoye (1) and Zhasorkenet

In the Shu-Milyanfan river basin, the total integral curve of average annual
water flows is an ideal straight line, despite the regulation of flow by the Orto-
Tokoy reservoir (Figure 3y from 1940 to 2020, some changes occurred that did
not clearly characterize a violation of the natural regime, and at the Tasotkel
hydrological station until 1975, the uniformity of the average annual water flow was
maintained, and subsequently an anthropogenic hydrological regime was formed,
which depended on the operational regime of the Tasotkel reservoir.
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Figure3 - Total integral curves of average annual flows of the Shu River at hydrological stations
Milyanfan (1) and Tasotkel (2)

In order to assess the changes in the water content of rivers in the catchment
area of the Shu-Talas water management basin and the synchronism or asynchrony
of long-term fluctuations, difference integral curves of modular runoff coefficients,
average annual air temperature and precipitation were constructed using the
methods of difference-integral curves (Figure 4).

Analysis of the difference-integral curves for the period 1940-2020 showed that
the average annual flow of the Kurkureu-Su - Maimak river from 1940 to 1985 the
inclined curve was negative, which characterizes a decrease in the average annual
flow of the river; from 1986 to 2005 there was an increase in flow (Curve 1) , and
then from 2006 to 2020 there was a decrease.

On the Assa-Maimak river, located below the Ters-Ashibulak reservoir, from
1940 to 1995 there was a smooth slope of the curve with a positive trend that
indicated an increase in flow, and from 1996 to 2020, there was a smooth slope of
the curve towards a negative trend, which corresponds to decrease in river flow
(Curve 2).
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The change in the quantitative values of the difference-integral curves of the
Talas river basin at the Kirovskoye section for 1940-2020 showed that from 1940
to 1980 the average annual flow had a negative trend, characterizing a decrease
in flow in this period of time, and from 1981 to 2010 the slope line of the average
annual flow had a positive trend (curve 3), showing an increase in flow with a
subsequent decrease until 2020; its nature coincides with the difference-integral
curve of the Curkureu-Su river.

At the hydrological post Zhasorkenet, below the Kirov reservoir, in the Talas
river basin, in the period from 1940 to 1970 there is a positive trend (curve 4), and
from 1971 to 1990 the flow gradually decreased, from 1991 to 2010 it increases,
and then from 2011 to 2020 the river flow decreased again.

The shapes of the difference-integral curves of the Shu river runoff at the sections
of the Milyanfan (curve 5) and Tasotkol (curve 6) hydrological posts for 1940-2020
were the same; from 1940 to 1960 there is was an increase in runoff, from 1961 to
1985 - a decrease, from 1986 to 2005 - again an increase and from 2006 to 2020 a
decrease again, the curves differ only in the quantitative values of the ordinates of
the difference-integral curves.

It should be noted that the current situation on the rivers of the Shu-Talas water
management basin is explained by the nature of the change in the difference-
integral curves of the average annual air temperature at the meteorological stations
Nurlykent, Saudakent, Talas, Oyyk, Baytik and Tole bi, which have the same slope
curves of the average annual air temperature, and namely: from 1940 to 1985 - a
negative trend, and from 1986 to 2020 - a positive trend, with different quantitative
values of average annual air temperature, promoting intensive melting of glaciers
and solid precipitation in the runoff formation zone.
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Figure 5 — Difference-integral curves of mean annual air temperature from data of
meteorological stationsNurlykent (1) and Saudakent (2) in the Assa river basin, Talas (3) and Oyik
(4) in the Talas river basin, Baitik (5) and Tole Bi (6) in the Shu river basin

In the catchment areas of the Shu-Talas water basin, the change in the shape
of difference-integral curves of annual precipitation according to the data of
meteorological stations Nurlykent, Saudakent, Talas, Oyik, Baitik and Tobebi, for
1940-2020 years, is characterized by the same slope of precipitation coefficients,
differing among themselves only in quantitative values: from 1940 to 1942 had a
positive trend, from 1943 to 1950 - negative, from 1951 to 1973 - positive, from
1974 to 1990 - negative, from 1991 to 2000 - positive and from 2001 to 2020 -
negative, which indicates a significant variation, (Figure 16,5).
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Figure 6 — Difference-integral curves of annual temperature, precipitation from data of
meteorological stations Nurlykent (1) and Saudakent (2) in the Assa river basin, Talas (3); Oyik (4)
in the Talas river basin, Baitik (5) and Tole bi (6) in the Shu river basin
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The study of spatial and temporal regularities of river runoff formation, average
annual air temperatures and annual precipitation in the catchment areas of the rivers
of the Shu-Talas river basin using difference-integral curve methods showed that in
the Assa river basin, upstream of the Ters-Ashchybulak reservoir, in the Talas river
basin upstream of Kirov reservoir and in the Shu river basin upstream of Orto-Tokoy
reservoir, the hydrological regime of rivers is formed under the influence of natural
factors, and in the lower reaches - under the influence of natural-anthropogenic
factors, which should be taken into account when developing the water resources
management system for transboundary watercourses. To establish the regularities
of fluctuations of mean annual discharge in the Assa-Talas river basin were applied
the supply curves characterizing the probability of exceeding the considered value
in a multiyear series and parameterization of their statistical characteristics based
on the coefficients of variation (C_v) and asymmetry (C_s) (figure 6) (Goroshkov
et. al, 2014):

Cy = I, (K — 1)?/(n - 1);

Cs =.
Average annual flow rate, m3/sec
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Figure 7 — Empirical curves of annual mean discharge availability of the Assa-Maimak river (1),
Kurkureu-Su-Maimak river (2), Talas river at Kirovskoye (3), Jasorkent (4), Shu river at Milyanfan
(5) and Tasotkel (6) gauging stations

The function of distribution of average annual water discharge of the Assa-
Maimak river, Kurkureu-Su-Maimak river, Talasna river at Kirovskoye and
Zhasorkenet gauging stations, Shu river at Milyanfan and Tasotkel gauging stations
1s a transformation of a random measured characteristic into a new one, distributed
according to a known probability law, described by an exponential or polynomial
equation of the fifth order, differing in a set of variables (figure 7).
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Conclusion

Based on the results of studies aimed at identifying the influence of climatic
and anthropogenic factors on the formation of the hydrological regime (average
annual flow) of the rivers of the Shu-Talas water management basin, it can be stated
that the trends in the changes in the hydrological regime of the study area depend
not only on climatic changes, which are an uncontrollable factor in the natural
process, but also, to a large extent, determined by the intensity of human economic
activity on a spatiotemporal scale in river catchment areas, they make it possible
to assess the influence of climatic and anthropogenic factors, to develop adaptive
water resource management systems in order to ensure human water security and
preserve the functioning conditions of river ecosystems.
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