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The dissertation work of Tleuova Zh.T. consists of introduction, main part,
conclusion and a list of sources used. The main part includes 6 chapters on the
areas of work carried out. At the end of each chapter, reasonable conclusions and
results are presented. The information is presented sequentially, the chapters are
connected by a common thread of narration.

The relevance of the study stems from increasing need for drinking-quality
fresh water and its anthropogenic pollution in the area of the most densely
populated region of the country - Southern Kazakhstan, which includes the
following administrative units: Almaty region, Zhambyl region, Kyzylorda region,
Turkestan region and Zhetysu Region.

The study of environmental problems, the state of the quality of drinking
groundwater and the increase in the groundwater use on the territory of Southern
Kazakhstan in conditions of constantly increasing anthropogenic pressure on the
natural environment and progressive pollution of surface waters is the main goal of
the dissertation work under consideration by Zhanna Tleuova.

To achieve this goal, the following tasks have been solved:

1)  the foreign and domestic scientific and applied published materials on
ecological hydrogeology and the qualitative composition of drinking-quality
groundwater are summarized and analyzed;

2)  the main patterns of resource allocation and the characteristics of the
qualitative composition of drinking groundwater in the region, potential sources of
pollution have been clarified, taking into account the natural protection of the
former from the surface of aquifer;

3)  the analysis was carried out using modern chemical analytical
equipment and software components of the chemical composition of fresh
groundwater in the region, which determin its choice for domestic drinking water
supply and the state of its contamination;

4)  the current state of groundwater use for domestic drinking water
supply and prospects for sustainable drinking water supply to the population of the
region are analyzed,

5)  measures are recommended which can help in solving the problems of
pollution and reduction of subsurface water resources, negative anthropogenic
impact on groundwater and water supply of water-deficient areas of the territory.

Research methods. The author of the dissertation has implemented complex
research methods, including modern methods and methodologies of hydrogeology
and hydrogeochemistry using modern software tools for processing and analyzing
the physico-chemical composition of groundwater. Field research, which included
conducting land routes, was carried out with water sampling. Chemical and
analytical laboratory studies of the selected samples were carried out to study the
hydrogeochemical parameters of the fresh groundwater of the exploited deposits.



The processing of the obtained laboratory analysis results was performed using the
AquaChem 11 software package, calculations of paired correlations of components
were performed in the Statistika software package.

The complexity of the research allowed the author to substantiate the main
defended provisions of the dissertation and the novelty of the research.

The scientific novelty of the work is as follows:

- the assessment of the current state of the exploited deposits of fresh
groundwater in Southern Kazakhstan was carried out according to
hydrogeochemical indicators based on regional expeditionary surveys of existing
water intake facilities and water sampling for subsequent chemical and analytical
studies in 2018 and 2022;

- a comparative analysis of the physico-chemical composition of fresh
groundwater in Southern Kazakhstan with international standards was performed
to assess its drinking quality, while it was found that the concentrations of
individual hydrogeochemical indicators of groundwater from exploited deposits in
the region do not meet international drinking water quality standards;

- the results of laboratory studies of fresh groundwater in Southern
Kazakhstan were analyzed using the Aquahem 11 software package developed by
Waterloo Hydrogeological, Canada and presented in the form of Piper diagrams; as
well as using the Statistika software package to calculate paired correlations for the
main hydrogeochemical components;

- an assessment of the current state of groundwater pollution in the
administrative regions of Southern Kazakhstan has been carried out, reliable
evidence of the impact of climate change on groundwater resources has not been
revealed, the direction of anthropogenic changes in the underground hydrosphere
has been established,;

- measures that contribute to solving the problems of drinking water supply
in water-deficient areas of the region, manifested in the processes of pollution and
reduction of subsurface water resources, and reducing the negative anthropogenic
impact on groundwater have been developed and recommended.

The practical significance of the research carried out is associated with an
increase in water abstraction for a number of groundwater deposits that supply water
to such megacities and large cities of Southern Kazakhstan as Almaty, Shymkent,
Taldykorgan and Taraz; both actual and potential pollution sites have been identified
on the area of 5 previously listed regions of Southern Kazakhstan.

In order to protect the environment and water resources in the territory of
Southern Kazakhstan, measures have been developed and recommended which can
help in solving the problems of water supply in water-deficient areas of the
territory, reduce pollution processes and reduce subsurface water resources,
negative anthropogenic impact on groundwater.

Further research should be aimed at developing an automated monitoring
system for exploited freshwater deposits to promptly assess the state of their
operation and prevent depletion and pollution, as well as to create information and
analytical models to substantiate and make effective management decisions.

The author's personal contribution consists in setting the purpose and
objectives of the dissertation; collecting and summarizing research materials;
conducting ground route work; creating thematic maps; interpreting the results;



formulating conclusions and main provisions submitted for thesis defense; writing
scientific articles and reports on the topic of the dissertation.

Publications. The main results of the dissertation were discussed and tested
at international and national scientific conferences, published in 8 articles,
including 2 articles in an international journal included in the Scopus database
("News of the national academy of sciences of the Republic of Kazakhstan. Series
of geology and technical sciences" and "Water MDPI"); 1 article in the republican
specialized publication recommended by the Committee for Control in the field of
Education and Science of the Ministry of Internal Affairs of the Republic of
Kazakhstan ("Mining Journal of Kazakhstan"); 2 articles in other scientific
Jjournals and publications ("Geology and protection of the subsoil" and "Bulletin of
KazNITU"); 2 reports and 1 thesis published in the materials of international and
regional conferences.

The publication of scientific papers in rating publications testifies to the
importance of the results of the dissertation.

I consider that the thesis of Tleuova Zhanna Tursynkyzy on the topic
"Environmental problems and pollution of drinking groundwater in South
Kazakhstan" fully meets the requirements of the Rules for awarding academic
degrees of the Ministry of National Research of the Republic of Kazakhstan, and
its author deserves to be awarded the degree of Doctor of Philosophy (PhD) in the
major 6D075500 - "Hydrogeology and engineering Geology".
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OT3bIB

Ha JHCCePTAUHOHHYIO padoTy
TaeyoBoi ZKanHbl TypcbIHKBI3bI:

«IKojioruyecKue npodaeMbl H 3arpsi3HeHHE NUThEBbIX NOA3E€MHbIX BOJ
IOxHoro Kazaxcranay», npeacTaB/JIeHHYI0 HA COMCKAHHE YYEHOH CTeNeHH
aokropa ¢pusnocodpun (PhD) no cneunansuocru 6D075500 - «I'maporeosiorns
U HHKEHEPHAasl reoJ10rus»

HuccepraunonHas pabora Tneyosoi JK.T. coctouT n3 BBEAEHHs, OCHOBHOMN
YacTH, 3aKIIOYEHMS U CIIUCKA MCIOJIb30BaHHBIX HCTOYHUKOB. OCHOBHas 4acTb
BKJIFOYAeT 6 IVIaB I10 HAMPABJICHUSM MPOBEACHHBIX paboT. B KoHIEe kaxn0# riaBbl
npuBefcHbl 00OCHOBaHHBIE BBIBOIBI WU pe3ynbTaThl. MHbopmauus wusnoxena
MOCJICIOBATENIBHO, ITIaBbl CBA3aHbl OOLIEH HUTHIO [I0BECTBOBAHHS.

AKTyaJIbHOCTb HCCJIeOBAHHUS OINpe/eIsIeTcs yBEJUUYEeHHEM OTPEOHOCTH B
NPECHON BOJIe MUTHEBOI0 Ka4€CTBA U MX TEXHOTCHHOIO 3arpsi3HEHUS Ha IUIOLIANU
CaMOro ryCTOHacejleHHOro peruoHa crpadbl - [OxnHoro Kasaxcrana, KoTOpbIi
BKJIIOYAET CJEeAyIolfe aJIMHUHUCTPATUBHbIE €IWHUIBI: AJNMaTuHCKas o00JacThb,
XKamb6puickass obnacte, Kei3puopauHckas obnacth, TypkecraHckass o0nacte U
O6nactb XKeTbICy.

NsyuyeHne dKOJIOrHUYeCcKUX HpoOJeM, COCTOSIHHASI KauecTBa MNUTHhEBbIX
NOJ3EMHBIX BOJ M yBEIMYECHHUE HCIIOJNBb30BaHMS IOA3EMHBIX BOJI HA TEPPUTOPUHU
IOxHoro KaszaxcraHa B yCJIOBUSX NOCTOSHHO BO3pacTalOLIEed aHTPONOTI€HHOU
Harpy3kd Ha TIpUPOAHYH0 Cpedy U [MPOrPECCUPYIOLIET0  3arpsi3HEHUs
MOBEPXHOCTHBIX  BOJA  SIBJISIETCS ~ OCHOBHOW  LIEJNBIO  paccMaTpuBaeMoi
nuccepranuoHHoit pabotsl XK. TineyoBoi.

JUIs1 AOCTHIKEHH Sl MOCTABJICHHON HeJIM pelueHbl cileAyIolHe 3aJa4uH:

1)  o0o6uieHbl M MpOaHATU3UPOBAHBI 3apyOEKHBIE M OTE€YECTBEHHBIE
HAay4HO-NIPUKJIAJHbIE  ONMyOJNMKOBaHHbIE  MaTepHalbl 10  3KOJOTHYECKOM
THAPOreO0JIOTHH U Ka4€CTBEHHOMY COCTaBY MOJA3EMHBIX BOJI ITHTHEBOTO KAYeCTRBa;

2)  YTOYHEHbl OCHOBHbBIE 3aKOHOMEPHOCTH paclpellelicHUs] PECYypCOB H
0COOEHHOCTEH Ka4vyeCTBEHHOIO COCTaBa [HMTbEBBIX IIOJI3EMHBIX BOJ| PETHOHA,
NOTEHLHAIbHBIX HMCTOYHHMKOB HX 3arpsi3HEHUss C YYETOM €CTeCTBEHHOM
3alMAIIEHHOCTH NIEPBBIX OT NOBEPXHOCTH BOJAOHOCHBIX OTJIOKEHHI;

3) 1npoBeAeH aHaIM3 C [PUMEHEHHEM COBPEMEHHBIX  XHUMHKO-
AHAJIMTHYECKOrO  O0OpYZIOBaHMsT M NPOrPpaMMHBIX CPEACTB  KOMIIOHEHTOB
XMMHUYECKOr0 COCTaBa IMPECHBIX MMOA3EMHBIX BOJ PErroHa, OTPEAeNsIOmMX HX
BEIOOD Il XO3SHWCTBEHHO-IIMTHEBOrO BOJOCHAOKEHMS W COCTOSHHS WX
3arpsiI3HEHHOCTH;

4)  NpoaHANU3UPOBAHO  COBPEMEHHOE  COCTOSIHHME  MCIIONB30BAHUA
NOA3EMHBIX BOJ JJISi XO35HCTBEHHO-IIUTHEBOIO BONOCHAOXKEHHUS U MEPCIEKTHBBI
YCTOMYMBOIO MUTHEBOIO BOAOOOECTICUEHH S HACEJEHUS PETHOHA;

5)  pexoMeHIOBaHbI MEPONPHUSTHS, CIIOCOGCTBYIOLIME PELICHHIO IPOGIieM
3arpsA3HEHMs M COKpAallleHMs  BOJAHBIX  PECYpCOB  HEApP, HEraTUBHOIO
aHTPONOr€HHOr0  BJIIMSHMS HAa IIOA3€MHBIE BOALBI M  BOJOOOECICUEHUS
BOJIOZIEHULUHMTHBIX PaliOHOB TEPPUTOPHUH.



MeToab! ucc/ieoBaHus. ABTOPOM THCCETALMHA pealn30BaHbl KOMIUIEKCHbIE
METOAbI HCCJEJAOBAHUM, BKJIIOYAIOMIME COBPEMEHHBIE METOAbl W METOMOJIOTHH
TMAPOTreOJIOTMM U THIPOT€OXMMHMM C  HMCHOJB30BAHUEM  COBPEMEHHBIX
NpOrpaMMHBIX CPEICTB JJisi OOpabOTKM M aHaAIM3a (PU3MKO-XMMHUYECKOIO COCTaBa
noj3emMHeiXx BoA. IlosieBble MccnenOBaHMs, BKIIIOUABLINME IPOBEJECHUE HA3EMHBIX
MapIIpyTOB, NPOU3BOAINCH C OTOOPOM MpoO BOAbI. bBUIM NpOU3BENEHbl XUMUKO-
aHAJIMTHYEeCKUe JTaGopaTOpHbIE MCCIENOBAaHUSI OTOOpPAHHBIX MpPO0 I U3y4YEHHUS
I'HIPOreOXUMHYECKUX MOKa3aTejeld MPEeCHBIX [OJ3EMHBIX BOJ 3KCIUTyaTHUPYEMBIX
MecTopoxaeHnid. OOpaboTka NMOMyYeHHBIX pe3yJibTaToB Ja0OPaTOPHBIX aHANIM30B
BBIMIOJTHEHA C NOMOLILIO Nporpammuoro komimuiekca AquaChem 11, pacuersl
HapHBIX KOPPEsALNA KOMIIOHEHTOB - B IPOrpaMMHOM KoMIuiekce Statistika.

KoMmieKCHOCTh HCClIeIOBaHUM MO3BOJMJIA aBTOPY OOOCHOBAaTh OCHOBHBIE
3alMIIAEMBbI€ OJIOXKEHUS TUCCEPTALMHA U HOBU3HY MCCIIENOBAHUM.

Hayuynas HoOBH3Ha paboThl 3aK/II0YAETCH B CJIeAYIOIeM:

- [POBEJICHA OLEHKA COBPEMEHHOI'0 COCTOSIHUS JKCIULYaTHPYEMBIX
MECTOPOXKIAEHUN TMNpecHBIX noa3eMHblx Boa IOxnoro Kazaxcrama 1o
THIPOT€OXUMHUYECKUM [MOKA3aTeNsIM Ha OCHOBE PErUOHANIbHBIX JKCIEIUUHAOHHBIX
o0cnenoBaHuii JEACTBYIONIMX BOJI03a00PHBIX COOPYKEHUH U OTOOPOM MPOO BOJBI
JUISL TIOCJIEAYIOLLMX XMMUKO-aHAIIUTUYECKUX HccaenoBanuii B 2018 u 2022 ronax;

- BBINOJIHEH CPaBHUTEJBHBIA aHaIU3 (PU3NKO-XMMHUYECKOI'O COCTaBa
npecHbix noazemMHbix BoA IOxHoro Kazaxcrana ¢ MUpPOBBIMH CTaHAApTaMM Iist
OLICHKM MX MUTHEBOIO KayecTBa, MPU 3TOM YCTAHOBJIEHO, YTO KOHLIEHTpAaLUHU
OTJEJIbHBIX TUAPOreOXUMUYECKUX roKasaresen MMOA3E€MHBIX BOJ
IKCIUIYaTUPYEMBIX MECTOPOXKICHUU pEruoHa HE COOTBETCTBYIOT MHUPOBBIM
CTaHJapTaM Ka4yecTBa IUTHEBON BObI;

- pe3yJibTaThbl J1a00PaTOPHBIX UCCIIEAOBAHUMN MPECHBIX MOA3EMHEIX BOJI
IO0xnoro Kazaxcrana npoaHaim3aupoBaHbl ¢ IOMOLIBIO TPOIrPaMMHOTO KOMILIEKca
AquaChem 11, paspaboranHoro Waterloo Hydrogeologic, Kanama wu
OpeAcTaBieHbl B BuJde avarpamMm llalinepa; a Takke ¢ T[pPUMECHEHHEM
IIPOrpaMMHOro Kommekca Statistika s pacyera napHBIX Koppensiiuil Mo
OCHOBHBIM MMAPOr€OXUMHYECKUM KOMIIOHEHTaM;

- IpOBEICHAa  OLEHKAa  COBPEMEHHOIO  COCTOSIHUS  3arpsi3HEHHUs
NOJ3EMHEBIX BOJ aAMUHHUCTpAaTUBHBIX obmacteld [Oxnoro Kazaxcrana, He
BBIAIBJIEHO [OCTOBEPHBIX JOKA3aTEJIbCTB BIMUSHUS KJIMMATUYECKHMX WU3MEHEHUM Ha
pecypchl IOA3EMHBIX BOJ, YCTAaHOBJIEHA HAIPaBJIEHHOCTh AHTPONOTEHHBIX
M3MEHEHHH B IoA3eMHOU ruapocdepe;

- pa3paboTanel M PEKOMEHJOBaHBl  MEPONPHUATHS,  KOTOpbIE
CIIOCOOCTBYIOT pEeLICHUIO npoOnaemM IMUTHEBOrO BoAo0O0ecCTIeueHu s
BOJIO/IE(QUIIMTHEIX PAffOHOB PErHOHA M CHMXKEHHMIO HEraTUBHOIO AHTPOIIOr€HHOIO
BJIIMSHUSL HA IIOA3EMHBIC BO/JIbI, [POSBIAIONIETOCS B MpOLECCax 3arps3HEHUs H
COKpAllleHHsl BOJHBIX PECYPCOB HEp.

IIpakTHYeckass 3HAYMMOCTBH BBINOJHEHHBIX MCCIENOBAHUNA CBS3aHA C
YBENUYCHUEM  BOJOOTOOpa MO psily MECTOPOXKIAEHMN  IIOJ3EMHBIX  BOJI,
OCYLIECTBIIIOIMX BOAOCHAOXEHHE TaKMX METAIONMCOB M KPYMHBIX TOPOJOB
IOxnoro Kasaxcrana, kak Aumartel, [lbIMKeHT, Tangeikopran u Tapas,;
YCTaHOBJICHB! KaK (PaKTHYECKHE, TAK M NOTEHUUAIbHbIE yYaCTKH 3arpsA3HEHUs Ha
IUIOLIA/IK 5-TH paHee NnepeducieHHbix obnacren OxHoro Kazaxcrana.



C 1enpio oXpaHbl OKpYKaroUleil cpebl H BOAHBIX PECYPCOB HA TEPPUTOPUH
[Oxnoro Kazaxcrana, pa3pa0oTaHbl M  PEKOMEHJ0BaHbI  MEPOMPUATHS,
cnocoOcTByIOlIMe pelieHUt0 mpobieM BojgooGecnevyeHus BOAOAEPUIMTHBIX
paiiloHOB TEPPHUTOPUH, YMEHBIUEHHIO MPOLIECCOB 3arpsA3HEHHMs M COKPAICHHS
BOJHBIX PECYPCOB HEIp, HEraTUBHOI'O GHTPOIOrEHHOrO BIMAHHUS HA MOA3€MHBIC
BOJIBI.

JlanpHeillne HUCCNeNOBaHUs [TOJDKHBI OBITh HamnpaBiieHbl Ha pa3sBUTHE
aBTOMAaTH3MPOBAHHOMW CHCTEMbl MOHMTOPUHIA JKCILTyaTHPYEMBIX MECTOPOXKICHUM
IPECHBIX IMOA3EMHBIX BOJ JJISl ONEPAaTUBHON OLIEHKH COCTOSHMS MX IKCILTyaTalul U
NpEJOTBPAIlCHHsT HCTOUICHHWS W 3arpsa3HEeHMs, a Takke Ha CO3JaHue
WH(OOPMALIMOHHO-aHAJIUTUYECKUX Mozened i OOOCHOBaHMS W IIPHHATHS
3()EKTUBHBIX YIPABJIEHYECKUX PELICHUH.

JInunbiii BKJAaA aBTOpa 3aKIIOYaeTcs B IIOCTAHOBKE UENH M 3a4a4d
auccepranuu; cbope u OOOOHMIEHHMH MaTepHalloB MCCIIEJOBAaHUM; NPOBEIEHUH
Ha3eMHBIX MapIIPYTHBIX paboT; MOCTPOCHUHN TEMAaTUYECKUX KapT; MHTEPIpETALHs
HOJy4eHHBIX pe3yjbTaTOB; (POPMYJIMPOBAHUHN BbIBOJOB H OCHOBHBIX IOJIOXKEHHH,
BBIHOCHMBIX Ha 3alllATy; HANMCAHWM HAY4YHBIX CTaTed M JOKJIAAOB IO TeMeE
JiccepTaluu. .

Iyonukanuu. OcHOBHBIE pe3yibTarbl JAMCCEPTALMU OOCYXKIaUCh U
anmpoOMpOBajUCh Ha  MEXAYHApOJIHBIX W  PECHyOJMKAHCKMX  Hay4HBIX
KOH(epeHUUsX, OIyOJMKOBaHbl B 8 CTarhsixX, B TOM 4YHUCIE€ 2 CTarbu B
MEXyHapOJHOM JKypHayie, BxoasuieMm B 0a3y gaHHbIX Scopus («News of the
national academy of sciences of the Republic of Kazakhstan. Series of geology and
technical sciencesy u «Water MDPI»); 1 crates B pecnybaukaHckoM
CTHeLHaIU3UPOBAHHOM HW3JIaHUH, PEKOMEHAOBaHHOM KoMHTETOM 10 KOHTPOIIO B
chepe obpazosanus u Haykn MHBO PK («lopHblii xypHan Kazaxcranay); 2
CTaThbd B APYTHMX HAy4HBIX XypHalax U usfaHusax («leosorust u oxpaHa Heup» U
«BectHuk KasHUTVY»); 2 nokmana u 1 Te3uc omyOiaukoBaHbl B MarepHanax
MEXAYHapOJIHBIX U PErHOHANbHBIX KOH(EPEHLIUMA.

ITyGnukanus Hay4HbIX paboT B pEHTHUHIOBBIX M3JAAHMSX CBUJICTEIBCTBYET O
3HaYMMOCTH PE3yJbTaTOB JUCCEPTAIUY.

Cuuraro, 4yro puccepranus Tneyosoit Janubl TypCBIHKBI3BI Ha TeMmy
«OKonoruueckre npoOieMbl U 3arpsi3HeHHe MUTheBbIX MOA3eMHbIX BoJ HOHOrO
Kaszaxcrana» MOJHOCTBIO OTBeyaeT TpeOoBaHUSIM IIpaBui mpUCyKAEHUS yUEHBIX
creneneii MHuO Pecny6nuku KasaxcTaH, a ee aBTOp 3acCity’XuMBaeT MPUCYKAECHUS

yueHol creneHu nokropa ¢unocobuu (PhD) no cmeumansaoctu 6D075500 -
«['Maporeosiorus ¥ HHXEHepHas reoJIOTHs).

3apyOe)xHbli HayuHbIH KOHCYJIBTAHT
Hanuans [1. Croy, PhD

ITpodeccop EctecTBeHHBIX pecypcoB
Hupekrop Jlaboparopun Bonusix Hayk
YHusepcurera Hebpacka

Jlunkonen, NE 68583 CLLIA



HacTosuuii TeKCT-IIepeBoa JOKYMEHTa C aHIVIMHACKOrO sA3bIKa HA PYCCKHUH A3BbIK BBHINOIHECH
nepesoqunkoM CysmeBoii Teiimueii Auexcanaponoii, 05.12.1983 roma poxpaeHus,
YPOXKEHKOH AJ‘IMaTI/IHCKOI/I o6nactu, UMH: 831205402072.
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Pecniybnmka KaBaXCTaH, ropon Anmarsl,
Tpetse anpens IBe THICAYH JBAALATh YETBEPTOrO roja.

S, Kum Taresina BanepbeBHa, HoTapuyc ropoja AJIMaTel, ACHCTBYIOIIAs Ha OCHOBAHUH
rocyaapcTBenHoi Juienzu Ne 13003268 or 05 mapra 2013 roga, BeiganHoH Komurerom
PErHCTPAl[MOHHON CIy)XObl W OKasaHHS IpaBoBod momomu Munucrepcrsa IOcTumun
PecniyOiiku KazaxcTaH CBHIETENBCTBYIO IOJUIMHHOCTh NOANHUCH IepeBomyuka Cynmesoi
Teiimun AnekcaHapoBHbl. JIMYHOCTH HEpeBONYHMKA YCTAHOBJIEHA, IEECIOCOOHOCT U
MOJTHOMOYHS TIPOBEPEHBL

3apeructpupoBaHo B peectpe 3a Ne 719
B3pickano — 1957 tenre

Hortapuyec:

ES7403733240403142246189572E

HoTapuatTuik ic-apekeTTin, Gipereit Hemipi / YHUKaAbHBI HOMeD HOTABUAARKOrD NeticTrUa






