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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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
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http://www.geolog-technical.kz/index.php/en/

© 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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Ye.Zh. Murtazin'?, D.K. Adenova'>’, S.R. Tazhiyev'?,

!Satbayev University, Almaty, Kazakhstan;

2U.M. Akmedsafin Institute of Hydrogeology and Geoecology,
Almaty, Kazakhstan.
E-mail: adenovadinara@gmail.com

ASSESSMENT OF THE POTENTIAL OF SELF-DISCHARGING
HYDROGEOLOGICAL WELLS FOR SUSTAINABLE
DEVELOPMENT OF RURAL AREAS OF ZHAMBYL REGION

Abstract. In Zhambyl region there is a significant number of self-discharging
artesian wells, large majority of which are not equipped with regulating devices.
As a result of spouting, a considerable amount of groundwater is lost every
year, and fertile land is swamped and salinized, causing considerable damage to
agriculture in the region. Assessment of the potential for flowing well operation
of pressure groundwater in Merke district has been carried out based on the
analysis of the results of the expedition surveys. The capacity of perspective
self-discharging wells is 0.536 m’/s and for the growing season is estimated
at 6.947 million m?, which, taking into account the average irrigation of 4515
m*/ha allows to provide irrigation of agricultural crops on additional 220 ha.
At development of self-discharging wells the main method of irrigation is
sprinkling, under which water consumption during irrigation is reduced, there is
no discharge, optimal soil water regime is provided and microclimatic indicators
in plant development environment are improved.

Key words: self-discharging hydrogeological well, pressure artesian
groundwater, flowing well operation, Merke district.
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E.’K. Mypra3un'?, I.K. Anenosa’>", C.P. Ta:xkuen'>

ISatbayev University, Anmartsl, Ka3akcran;
2Y.M. AxmezcaduH aTbIHIAFb! [ MPOTeonor st )HE F€03KOIOTHsl HHCTHTYTHI,
Anmatsl, Kazakcran;
E-mail: adenovadinara@gmail.com

KAMBbBLJ OBJIBICBIHBIH AYBLJIJIBIK AYMAKTAPBIH TYPAKTbI
JAMBITY YIINIH O3AII'THEH AFATBIH T'HAPOI'EOJIOT UAJIBIK
YHI'BIMAJIAPABIH 9JIEYETIH BAFAJIAY

AnHoramusi. JKamObuT  OOJBICHIHBIH ~ ayMarblHJIa ©3MITIHEH aFaThiH
apTe3uaH YHFBIMAJIAPBIHBIH CaHbl KOI, OJap/AblH OachiM KemIIiri Oakbuiay
KYpBUIFBUIAPBIMEH  >KaOJbIKTaNMaraH. ATKbUIayAblH  CalJapblHAH  KbUI
CalbIH JKEpaCThl CYJAPBIHBIH €I0yip MOJIIepi KOFaJbIN, KyHapibl JKepiep
OaTmakTaHbIl, COpPTAaHAAHAAbI, OYJ OONBICTBIH aybUl MIApYyallblIbIFbIHA
alTapIIBIKTal 3USH KeNTipyae. DKCICTUIMSUTBIK OapiiayapslH HOTHKEIEPiH
Tanmay Herizigae Mepki aynaHbIHAAFbl KBICBIMIBI KEPAcThl CYJIAPBIHBIH
(hoHTaHIBIK TTaliaaHy MYMKIHIITiHE Oara Oepinai. [lepcriekTrBanbl ©31iriHEH
araThIH YHFbIManapabH eHiMaitiri 0,536 M*/c, ann BereTalusuibik kesenae 6,947
MIIH M® nieitin Oaranmanajpl, OV opTamia cyapyabl 4515 mP/ra ecenke anranma
ayblI IIapyanbUIBIFRl JaKbUIIAPbIH KochiMIa 220 rekrap cyapyra MyMKiHIIK
Oepeni. O3xiriHeH araTblH YHFBIMAlapbl WUIrepy Ke3iHJe CyapydblH HeTisri
oIiC1 XKaHOBIPIATHIN Ccyapy OOJBIT TaObLIA b, OV Cyapy Ke31HJIe Cy IIBIFBIHBIH
azaiiTazpl, arpi3y OOJIMAii[Ibl, TOMBIPAKTHIH OHTAMIIBI Cy PEXHMI KaMTamachl3
eTijeni, eCIMIIKTEPAIH AaMybl YIIiH KOpIIaraH OpTaJaFbl MUKPOKIMMATTHIK
KOPCETKIIITEP jKaKcapabl.

Tyiiin ce3nep: o3MiriHeH araThblH THIPOTCONOTHSUIBIK YHFBIMA, KBICHIMIBI
apTe3uaH KepacThl Cynapbl, GOHTAHABI Talganany, Mepke ayqaHbl.
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!Satbayev University, Anmarsl, Kazaxcran;
MHCTUTYT THAPOTEOJIOTHH M re03KoIoruu uM. Y.M. Axmencaduna,
Anmarsl, Kazaxcran.
E-mail: adenovadinara@gmail.com

OIEHKA NIOTEHHUAJIA CAMOUM3JINBAIOIINXCA
T'UJIPOTEOJIOTMYECKUX CKBAYKHUH 11 YCTOMYUBOI'O
PA3BUTHS CEJBCKHUX TEPPUTOPUI JKAMBBLICKOM
OBJIACTH

AnnoTtauus. Hatepputopun KamOb1IcK0# 0071aCTH HACUUTHIBACTCS OOIBIIIOE
KOJIMYECTBO CaMOM3JIMBAIOIINXCA apTE3MAHCKUX CKBAXKUH, IIOJABIAIONICE
OOJIBIIIMHCTBO KOTOPBIX HE O0OPYIOBAaHO PETYIHPYIONMMH yCTpOHCTBaMHU. B
pe3ynbTare (POHTAHUPOBAHUS €XKETOJHO TEPSETCs 3HAUUTEIbHOE KOJIMYECTBO
MOJ3EMHBIX BOJI, 3a00JIaYMBAIOTCSI U 3aCOJIAIOTCS IUIOAOPOAHBIE 3EMIIM, YTO
HAaHOCUT 3HAYMUTENBHBIA yIiepO cenbckoMy Xo3siicTBy oOmactu. Ha ocHoBe
aHajlu3a pe3yJbTaTOB SKCHEIUIMOHHBIX O0CIEOBAHUN MpOBE/IEHa OLEHKa
noTeHuuana GOHTAaHHOM HKCIUTyaTalluy HAITIOPHBIX I0/136MHBIX BOJ MEpKEHCKOTO
paiioHa. 1Ipon3BOANTENBHOCTD NEPCIIEKTUBHBIX CAMOU3INBAIOLINXCS CKBAXHUH
cocraBisier 0,536 M°/c, W 3a BEreTallMOHHBIA MEPHON OICHUBACTCS B 6,947
MJIH.M®, 9TO C Yy4YeTOM CpeaHeil opocurenbHOW B 4515 M’/ra mo3BonseT
00eCTIeunTh TMONHUB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP IOTOJHUTENHHO Ha 220
ra. IIpu ocBOGHMH CaMOM3IUBAIOIINXCS CKBAYKUH OCHOBHBIM CIIOCOOOM TIOJIMBA
ABIIAETCS JOXKIEBaHUE, IIPU KOTOPOM COKPAILIAIOTCS 3aTPaThl BOABI IIPU MOJIUBE,
OTCYTCTBYeT cOpocC, 00eCTIeYMBAETCSl ONTUMAIIBHBIA BOTHBIA PEKUM TIOYBHI U
YAYUIIAI0TCSI MUKPOKIMMAaTHYECKHE NIOKA3aTeN B CPEE Pa3BUTHS PACTEHUN.

KuroueBble cioBa: camMouznuBarouiasicsi TUAPOTEOSIOTHYECKas CKBaXKUHA,
HAIOpHbIE apTEe3MAaHCKUE TOA3EMHBIC BOABI, (OHTaHHAs IKCIUTyaTalys,
MepkeHCKui pailoH.

Introduction. The need to ensure conditions that contribute to the preservation
of life and health of the population in the country is emphasized in the “Main
Provisions of the General Scheme of Organization of the Territory of the
Republic of Kazakhstan”, approved by the Resolution of the Government of the
Republic of Kazakhstan No. 1434 (Approved by Resolution of the Government
of the RK, 2013) dated December 30, 2013. In addition to the main directions
of development of the country’s regions, agriculture development is provided
for Zhambyl region as a priority for the agricultural sector until 2050. The local
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bodies of the region are implementing a number of practical measures aimed at
increasing the volume of irrigated land and the area of flooded pasturelands. And
development of self-discharging hydrogeological wells is one of the promising
areas.

The territory of Zhambyl region is characterized by extremely uneven
distribution of fresh water resources, including administrative districts (Smolyar
et al.,, 2002; Mukhamedzhanov, 2014; Murtazin et al., 2019). Almost all
resources of quality drinking water are confined to piedmont and intermountain
areas, while inland, northern, north-eastern and north-western areas of the region
are almost deprived of significant fresh water resources. A clear example of this
is the industrial and economic development of the Pribalkhash zone, against
the background of total absence of drinking water resources, which remains
relevant up to the present day. If we take into account that the feeding areas for
all the artesian basins of the area are mountainous, piedmont and intermountain
latitudinal zones, the ecological and economic balance of groundwater resources
in these areas in the long term is a strategic objective for state planning.

Under the conditions of growing water resources deficit during the growing
season, the issues of rational and efficient use of irrigated land should become a
priority of water policy (Tolepbayeva et al., 2020; Sagin et al., 2017; Shagarova
et al., 2018; Absametov et al., 2019). During the period of economic reforms
from planned to market economy, investments in water sector were almost
absent, which resulted in intensive deterioration of irrigation and drainage
systems and deterioration of ecological and reclamation state of lands. The
low cost of surface water discourages agricultural producers from introducing
water-saving technologies and from reconstructing irrigation systems to prevent
filtration losses. Primitive irrigation technologies on more than 90% of the area
lead to the development of irrigation erosion, soil salinization and other negative
processes. Low tariffs hinder the inflow of new investment.

The Ministry of Agriculture of the Republic of Kazakhstan plans to increase
the area of land by 2040 through rehabilitation of unused irrigated land from 1.4
to 2.1 million ha with regular irrigation. Based on the analysis of crops grown on
the additional area, agricultural water consumption will increase up to 21.1 km?
by 2040 (on average by 1.7% per year). With development of self-irrigation wells
the main method of irrigation is sprinkling, which reduces water consumption
during irrigation, eliminates discharge, provides an optimal soil water regime
and improves microclimatic indicators in the environment of plant development.

The scientific justification and geo-information support for management
decisions on the use of pressurized groundwater potential in flowing well (self-
discharge) operation for sustainable development of rural areas in Zhambyl
region seems to be relevant and practically meaningful.
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Materials and basic methods. Visual observations, collection and analysis
of specialized information were carried out to identify and assess the status of
self-discharging hydrogeological wells in Zhambyl region. Its sources include
published reference books, atlases and monographs, information and statistical
reports of line ministries, their institutions and agencies, scientific, thematic and
geological reports, published topographic and other specialized maps of various
purposes. The research is based on primary materials obtained through the
collection of published and archive materials. A list of them is given in the list
of sources used (Hydrogeology of the USSR, 1970; Dzhakelov, 1993; Sydykov
et al., 1999; Medeu et al., 2015). During the work, special attention was paid
to technical characteristics of wells, location and availability of water users.
Field surveys were carried out to establish the geographical location of self-
discharging hydrogeological wells and to assess the impact of self-discharging
on the environment. The work was carried out in accordance with the current
methodological recommendations and other subsoil use regulations of the
Republic of Kazakhstan. Based on the results of the survey, the Survey Acts
for self-discharging hydrogeological wells were prepared and signed by the
specialist who conducted the survey and representatives of the regional Akimat.
Following the survey and sampling of self-discharging wells, water samples
were taken to assess the possibility of their use for domestic and drinking water
supply and land irrigation. As a result of all surveys, analyses of materials were
provided to develop predictive scenarios for the operation of self-discharging
wells using the geographical information system.

Research area. Zhambyl region is located in the south of the Republic of
Kazakhstan (Figure 1). The boundaries of Zhambyl region are Karaganda region
in the north, Turkestan region in the west, Almaty region in the east, and the
Republic of Kyrgyzstan in the south. The total area of region territory is 145.4
thousand sq.km. There are 10 administrative districts with population of about
1.1 million people within the region. The territory of the region is very unevenly
populated, the population density in the south reaches up to 100 people per km?,
at the same time in the central (Moiynkum sands) and northern (Betpakdala
plateau) parts of the region there are almost no settlements.
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Figure 1 - Map of Zhambyl region

The water supply of cities and large villages is provided by groundwater from
explored deposits. Rural settlements - mainly due to artesian wells operating
groundwater of alluvial, alluvial-proluvial deposits of quaternary period. Within
the thick cones of withdrawal in the foothills of the Kyrgyz range, high pressure
groundwater deposits in alluvial-proluvial and Neogene sediments were once
explored as sources of water supply to rural settlements as well as for land
irrigation. Self-discharging wells, traversed at various stages of hydrogeological
investigations, were partially transferred in due time for the use of rural water
users.

The Shu River, disappearing in the Muyunkum sands in the north-east (average
annual flow of 57.2 m’/s, Georgievka station) and the Talas River, passing through
the south-western part (average annual flow of 22.4 m’/s, Zhambyl station) flow
through the territory of the region. Numerous low-flow rivers and temporary
watercourses flow down from the northern slope of the Kyrgyz range, which are
lost in the alluvial cones when they leave the mountain gorges and take part in
groundwater recharge.

Groundwater in Zhambyl region is confined to the following hydrogeological
areas: mountainous areas; foothill plain of the northern slope of Kyrgyz Alatau;
foothill plain of the north-eastern slope of Maliy Karatau; foothill plain of the
south-western slope of Shu-Ili mountains; hilly-ridgy plain of Moiynkum; south-
eastern part of Betpakdala.

Mountainous areas including Kyrgyz Alatau, Maliy Karatau, Kendiktas and
Shu-Ili mountains are characterized by diverse hydro-geological conditions.
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Here, non-pressure waters of fracture and fracture-karst types are mainly
developed, with mineralization up to 1 g/I, predominantly hydrocarbonate
calcium composition. The flow rate of some springs reaches 860 m3/day
(Ostrovskiy, 1976; Veselov et al., 1999).

Foothill plain of the northern slope of Kyrgyz Alatau. Pore unconfined and
confined waters are common in the area under consideration. Non-pressure
waters form underground streams, connected at the foot of mountains with
boulder and pebble rocks with thickness from 200 to 300 m. The depth of
groundwater occurrence varies from 5-10 to 100 m. The productivity of wells,
opening the pore water of pebbles and sands, usually is 260-2,500 m*/day. Flow
rates of wells and wells drilled in sandy loam and clay sands do not exceed
43 m’/day. Pressurized waters of the foothill plain, sometimes self-discharging,
are associated with the Quaternary deposits of the proluvial plain. Hydrophilic
sediments are represented by sands with gravel, interlaid with loams, clays.
The thickness of aquiferous complexes ranges from 40 to 150-300 m. Waters
are fresh, with salinity less than 1 g/l, calcium hydrocarbonate, rarely sodium
sulphate.

Foothill plain of the north-eastern slope of the Maliy Karatau. There are
widely developed groundwater of predominantly pore type - unconfined and
confined in the described territory. Non-pressure waters are confined to areas
where plains are composed of thin quaternary sediments or Neogene and Chalk
rocks come to the day surface. Hydrophilic sediments are mostly clayey sands,
loose sandstones and conglomerates. The depth of levels varies from 3 to 10
m. Groundwater is fed by winter-spring precipitation. Mineralization of water
usually does not exceed 1-3 g/l, composition is sulphate or mixed sodium-
calcium.

Groundwater confined to alluvial-proluvial sediments of the Talas River
alluvial cone. In the southern part the hydrophilic sediments are represented by
gravel and pebble formations, and in the northern part they are uncovered by
sands, deposited at depths of 3 to 10 m. The thickness of aquifers is 30-90 m in
the south and 10-30 m in the north. Groundwater is formed due to filtration of
surface water from the Talas River, atmospheric precipitation and partly water
from irrigation canals. They are discharged in the Talas River valley and partially
penetrate into the sands of Moiynkum as underground flow.

Below non-pressure waters in alluvial-proluvial gravel-pebble and sandy
rocks, interlacing with loams and clays, pressure waters are developed, occurring
at depths from 30 to 100 m. Flow rates uncovering pressure water wells vary
from 860-2,580 m?/d in the south to 258-1,032 m?/d in the north.

Foothill plain of the south-western slope of the Shu-Ili mountains. Non-
pressure pore waters associated with proluvial-alluvial gravel and sandy-clay
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Quaternary sediments, up to 10-50 m thick, are common between the Shu-Ili
mountain uplands and the Shu River valley. Levels vary in depth from 5 to 10
m. The waters are fresh and slightly saline. In the north-western part of the plain,
groundwater occurs mainly in alluvial small- and fine-grained sands at depths of
3 to 10 m. Water quality is various. Brackish waters with mineralization of 1-3
g/l sulphate prevail. The productivity of groundwater wells varies from 8 to 172
m’/day. Groundwater, with exception of the extreme north-western part, is of
practical interest for pasture watering by means of mine wells and shallow wells
of 5 to 30 m depth.

The hilly-ridgy plain of the Moiynkum sand massif. The hilly-ridgy plain
of the Moiynkum sand massif contains the largest desert pasture areas in South
Kazakhstan. They cover about 4 million hectares in Zhambyl region. The sandy
hilly-ridgy plain extends in the latitudinal direction for more than 500 km. In the
northern part it is replaced by an undulating plain of saxauls. Porous unconfined
and confined waters are exceptionally widespread in the Moiynkum. The
thickness of sands containing pore water is 150-200 m in the central and eastern
parts of Moiynkum, and up to 100 m in the Shu valley. In modern alluvial valleys
of the Shu and Talas Rivers, groundwater is deposited in multigrained sands.
Depth of the groundwater occurrence varies from 20 to 30 m, and on the hillocks
and ridges from 40 to 60 m. A similar picture is observed in the axial elevated
western part of Muyunkum with large ridge relief. Here in the swale features the
water depth is up to 30-50 m and on the ridges up to 50-100 m. In the central
part of the eastern half of the sands, the depths range from 3 to 5 m and under the
hillocks and ridges from 5-10 to 15-20 m. Their total area is about 700 km? and
they extend north-westward. During the period of high water levels, they blow
out to the surface in some places, forming small lakes, some of which dry up by
the autumn (e.g. Baskul, Dalankuduk, Baschingil, Astaukul, Maikuduk, Akkan,
Ayayukul, Shcherbakty, etc.). In the peripheral parts of Muyunkum, adjacent
to the modern valleys of the Shu and Talas Rivers, sands (mostly small- and
fine-grained) have a flat relief. The depth of groundwater occurrence is from 10
to 20 m, and in the valleys of the Shu and Talas Rivers does not exceed 3-5 m
(Veselov, 2002; Absametov et al., 2017).

The south-eastern part of the Betpakdala Plateau. It is a flat, in some places
gently undulating desert pasture area. In the eastern rocky part, groundwater of
fracture and fracture-karst type is developed, and in the western part - of pore
type. The depth of fissure water occurrence varies from 5 to 15 m, and only in
the uplands it reaches 20-30 m. Mineralization from 3 to 5 g/, sulphate-chloride-
sodium to sodium chloride composition. Flow rates of fracture water wells are
0.8-8.6 m’/d, reaching 43 m’/d in granitoids. In the Bashtaktau mountains some
sources show flow rates up to 86-130 m?/day. In the fracture zones the flow rates
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of wells increase up to 172-258 m*/day. Fracture-karst waters are developed in
carbonate rocks, forming closed molds. Their occurrence depth is from 5 to 30
m. The quality of water is brackish and salty. The mineralization of fissure karst
water in the peripheral parts of structures, in places of water exchange is usually
3-10 g/, in the central parts of closed structures with impaired water exchange
up to 10-50 g/l. The water composition is usually sodium chloride (Ostrovskiy,
1976).

The object of research. In 2021, expedition surveys of hydrogeological wells
were conducted in Merke, Shu and Korday districts of Zhambyl region. A total
of 204 hydrogeological wells were surveyed and tested. 137 wells among them
are self-discharging. Flow rates of these hydrogeological wells reach 3,500 m*/
day. Pumps are installed in 20 hydrogeological wells.

Most of the self-discharging wells are located in Merke district (Figure 2), for
which the analysis and assessment of the potential of flowing well operation of
pressurized groundwater, its status and prospects for sustainable development
of rural areas are provided. Calculations of the average irrigation rate for the
whole growing season for all agricultural crops in Merke district for additional
irrigation of lands were made.

Results and discussion. The research carried out shows that in the research
area the following things are of important practical relevance:

- Groundwater from alluvial-proluvial and alluvial deposits of the Kyrgyz and
Talas Alatau foothills with a depth of up to 100 m, well flow rates of 430-5,200
m?®/day;

- groundwater of Chalk, Palacogene and Neogene deposits, occurring at
depths of 100 to 800-1000 m. Well flow rates do not usually exceed 690-860 m*/
day at 5-10 m lowering of the level.

Within the research area, two groundwater deposits have been explored for
agricultural purposes in the cones of the alluvial bench and intermountain basins:
Asparin and Merke.

There are 182 hydrogeological wells surveyed in Merke district, 132 thereof
are self-discharging wells. These wells are confined to 12 rural areas out of 14.
Wells with productivity above 860 m*/day are of the greatest practical interest.
Forty prospective wells have been identified and their distribution in the rural
areas is shown in the table 1.
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Figure 2 - Physical map of the Merke district with location of hydrogeological wells

Distribution of prospective self-discharging wells in the Merke district

No. Number of wells | Confinedness of wells (rural area) Total flow rate, 1/s
1 12 Oital 176
2 1 Surat 30
3 1 Sarymolda 10
4 1 Zhanatogan 10
5 10 Andas Batyr 138
6 5 Kenes 60
7 2 Aktogan 20
8 1 T. Ryskulov 10
9 4 Akermen 82
Total 37 536

Self-discharging wells with warm water

1 2 Andas Batyr 24
D) 1 Kenes 10
Total 3 34
GRAND TOTAL 40 570

The total capacity of 37 self-discharging cold water wells is estimated at
0.536 m%/s (46.31 thousand m?*/day; 0.0169 km?/year). The capacity of 3 wells
with warm water (above 30°C) is estimated at 0.034 m’/s (2.94 thousand m?*/
day). Total capacity of prospective self-discharging wells of Merke district for
practical use is estimated at 0.57 m?/s.

Based on the analysis of the results of the field surveys, an assessment of the
potential for flowing well operation of pressure groundwater has been made for
Merke district.
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According to the regional department of agriculture of Zhambyl region in
Merke district in 2021 103,540 ha were sown, including: cereals and pulses
(wheat, barley, maize for grain) - 59,038 ha; oil crops (safflower and other oil
crops) - 5,743 ha; sugar beet - 2,021 ha; potatoes - 1,051 ha; vegetables and
melons - 2,811 ha; forage and silage (maize for silage, perennial grasses) - 32,839
ha; raspberry, strawberries - 37 ha.

Also according to the Department of Agriculture of Zhambyl region the
following irrigation rates for the whole growing season, which is 5 months, have
been agreed for the territory for 2021 in Merke district (150 days): perennial
grass - 6300 m’/ha; horticultural crops- 5,800 m’/ha; sugar beet- 5,350 m?/
ha; vegetable- 5,300 m*/ha; onion- 8,500 m*/ha; maize for grain- 4,300 m*/ha;
potato- 4,250 m’/ha; sunflower- 3,600 m?/ha; soybean- 3,800 m*/ha; maize for
silage — 3,400 m*/ha; cucurbits — 2,950 m?/ha; spring grain crop-2,800 m*/ha;
winter wheat — 2,350 m3/ha. The average irrigation rate for the whole growing
season for all agricultural crops in Merke district is estimated at 4,515 m*/ha,
with the number of irrigations for the whole growing season reaching 7.

The capacity of 37 prospective self-discharging wells in the Merke district
is 0.536 m?/s, which is 6.5% of the calculated value of annually replenished
groundwater resources of the productive aquiferous complex. Thus no depletion
of groundwater resources is expected.

During the growing season under flowing well operation, the total volume of
groundwater brought to the surface from 37 self-discharging wells is estimated
at 6.947 million m®. Taking into account the average irrigation norm of 4,515 m%/
ha, with the number of irrigations during the whole vegetation period of 7 at the
expense of 37 self-discharging wells there is a possibility to provide irrigation of
agricultural crops on additional 220 ha.

When developing self-discharge wells, the main irrigation method is
sprinkling, which reduces water consumption during irrigation, eliminates
discharge, ensures an optimum soil water regime and improves microclimatic
indicators in the plant development environment.

Conclusion. The potential of self-discharging artesian groundwater resources
for sustainable development of rural areas and increase of irrigated land fund of
Merke district of Zhambyl region has been analyzed and assessed. Prospective
self-discharging wells have been identified. Capacity of 37 self-discharging
wells is estimated as 0,536 m’/s (46,31 thousand m?/day, 0,0169 km?®/year).
The average irrigation rate for the whole growing season for all crops in Merke
district is calculated, which is estimated at 4,515 m’/ha, with the number of
irrigations for the whole growing season reaching 7.

The survey revealed that almost all of the self-discharging wells used by the
local population for various purposes do not have special water use permits.
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Subject to the issuance of special water use permits, the wells can be used in
the future. The restoration of 25 clogged hydrogeological wells is of practical
interest to the region.

This research is funded with the support of the Committee of Science of the
Ministry of Education and Science of the Republic of Kazakhstan (grant No.UPH
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