Review for Mariya Anatoliyenva Severinenko’s thesis: “A water quality monitoring of
transboundary rivers in Kazakhstan on the Shu-Talas river basin management”,
submitted for the degree of Doctor of Phylosophy (PhD) in the major 8D05203 —
«Hydrology»

Mariya Severinenko’s dissertation addresses a significant and contemporary issue-the
examination of water quality within the transboundary Shu-Talas River basin. In light of the
global environmental dilemmas posed by climate change, water scarcity, escalating
anthropogenic influence, and demographic expansion, the provision of uncontaminated water
resources is critically important, particularly in the border regions of the Shu and Talas River
basins, where aquatic systems have been subjected to both natural and anthropogenic stresses
over the past century.

Mariya’s dissertation encompasses an exhaustive investigation of surface water chemistry,
sedimentary substrates, and riparian soils within the Shu and Talas River basins. The author
executed an intricate analysis of the elemental constituents of the waters, identified potential
pollution sources, and proposed a risk-oriented framework for evaluating the repercussions of
contaminated drinking water to public health. This constitutes a substantial contribution to the
advancement of scientific understanding in hydrology and aqueous chemistry.

Her meticulous literature review illustrates the author’s profound comprehension of the issues
elucidated in the research. Throughout her scholarly endeavors, the doctoral candidate has
exhibited a proactive and goal-centric research approach, showcasing a commendable degree
of professionalism and scientific acumen. The dissertation’s noteworthy attributes include:

Relevance: The matter of transboundary water pollution is of paramount significance not only
for Central Asia but also on a global scale. The study is in direct concordance with the United
Nations Sustainable Development Goals, particularly those pertaining to “Clean Water and
Sanitation” and “Sustainable Cities and Communities.” This alignment imbues the research
with exceptional relevance within the framework of international environmental initiatives.

Novelty: Beyond the principal transboundary rivers such as the Shu and Talas, smaller streams,
which have previously been neglected by the academic community, were meticulously
examined. The elemental composition of these lesser-known rivers was scrutinized, and critical
pollutants, including uranium, lithium, arsenic, and other deleterious substances, were
identified and quantified, thereby enhancing the existing corpus of knowledge regarding
transboundary water contamination.

Methodological approach: The candidate employed an extensive array of methodologies,
encompassing field expeditions, mathematical analyses, and cartographic evaluations. The
fieldwork, analytical investigations, and data processing were meticulously planned,
implemented, and articulated, revealing the candidate's high degree of preparation and
adeptness in selecting appropriate research methodologies.

Practical significance: The data acquired possess not only theoretical implications but also
practical relevance. The results of the study can be utilized to formulate recommendations
aimed at enhancing hydrological monitoring frameworks for transboundary rivers and inform
decision-making processes regarding water resource management at the governmental level.
The evaluation of health risks associated with the utilization of contaminated water is




particularly pertinent for border regions, where water resources are instrumental in ensuring
food security.

The principal findings of the dissertation were adeptly presented at multiple international
conferences, including gatherings in China, Belarus, Kazakhstan, and Tajikistan. Furthermore,
articles pertaining to the research topic have been published in esteemed scientific journals
indexed in Scopus and Web of Science, thereby further substantiating the elevated level of
scientific significance of the work.

Mariya Severinenko’s dissertation signifies a thorough scientific investigation executed at an
exemplary professional standard. The author has illustrated a capability to systematically tackle
intricate scientific problems, precisely analyze outcomes, and formulate well-substantiated
conclusions. The work is distinguished by its coherent presentation, a notable degree of
reliability in the data provided, and the originality of the results obtained. Each phase of the
research is articulated and examined in a coherent and transparent manner, with documentation
maintained at an equally comprehensive and meticulous standard. The candidate adeptly
interprets the research and thoroughly discusses all relevant aspects, emphasizing attention to
detail. It is apparent that this dissertation will establish a foundational basis for subsequent
research and the enhancement of Kazakhstan’s current comprehensive monitoring system. The
research objectives delineated in the dissertation have been fulfilled, and an exceptional
scientific and regulatory framework for water quality assessment has been established. The
conclusions are well-supported and integrate seamlessly into the larger scientific discourse.

As the international scientific advisor, I found great satisfaction in collaborating with Mariya
Severinenko. She regularly exhibited significant initiative in composing this dissertation and
was actively engaged in our scheduled consultations. The research was carried out
independently by Mariya to my utmost satisfaction. Consequently, I am pleased to endorse the
dissertation for evaluation by the Dissertation Council of Al-Farabi Kazakh National
University.

In light of the dissertation and the candidate’s individual attributes, I am convinced that she
fulfills the qualification criteria for the attainment of the Doctor of Philosophy (PhD) degree. I
am confident that Mariya Severinenko is deserving of the PhD degree in the specialty 8D05203
— “Hydrology” and will successfully defend her thesis.
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Daniel D. Snow, PhD UNIVERSITY of NEBRASKA-LINCOLN
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OT3bIB Ha quccepTalmoHHyo paboTy CeBepuHeHKO Mapun AHAaTOJILEBHBI HA TEMY:
«HccnenoBanne kayecTsa BoJ TpaHcrpannyHbix pek Kazaxcrana lly-Tanacckoro
BO/JI0X035IiCTBEHHOI0 0acceiiHay, IPEJICTABICHHBIA Ha COMCKAHUE YICHOM CTETIEHH JIOKTOpa
¢unocoduu (PhD) no cneunansHocT 8D05203 — «I'maponorusi»

HuccepTtarmonnas pabora CeBepuHeHKO Mapuw, TOCBAIIEHA BaKHOM U aKTyaJIbHON TeMe
UCCIIeIOBAaHMS KauecTBa TpaHcrpaHnuHbix Boj Llly-Tamacckoro BoJoxo3siiicTBEHHOTO OacceiiHa.
B ycnoBusix rino0ambHBIX 3KOJOTMYECKHX MPOOJeM, CBSI3aHHBIX C H3MEHEHHEM KJIMMara,
YCUJICHMEM AaHTPOIOI€HHOW HArpy3Ku M YBEJTHMYEHUEM HaceJeHus, mpodiiema oOecreueHHs
YUCTBIMU BOJHBIMHU pecypcamu ImpuodpeTaeT ocodboe 3HaueHHe, 0COOCHHO AJI MPUTPAHUUHBIX
TeppuTOpHUil TpaHcTrpaHuuHOTOo Oacceitna pek Ly u Tanac, rie BoJHBIE CHCTEMBI UCTIBITHIBAIOT HA
cebe JaBJeHHe KaK MPUPOIHBIX, TaK U aHTPOMOTEHHBIX (haKTOPOB.

HuccepraimonHast ~ pabora  Mapuum  BKIIOYaeT  KOMIUIEKCHOE — HCCIIEIOBaHME
MMOBEPXHOCTHBIX BOJI, TOHHBIX OTJIOKEHUW W MPUOPEKHBIX TouB B Oacceiine pek Illy u Tamac.
ABTOpOM OBUI TIPOBENEH JETalbHBIA aHAIM3 3JIEMEHTHOIO COCTaBa BOJ, M3YYEHbI MCTOYHHMKH
3arpsi3HEHUS U MPEMAJIOKEH PUCK-OPUEHTUPOBAHHBIN MOAXOJ K OLEHKE BIMSHUS 3arps3HEHHBIX
BO/JI Ha 3/I0pPOBbE HACEJICHHUS, YTO MIPECTABISAET COOOM 3HAYUTEIbHBIHN BKJIa/l B pa3BUTHE HAYYHBIX
3HaHUU B 00JaCTU U TUAPOXUMHUH.

I'myGokuii aHanu3 JUTEpPaTypbl CBUIACTEILCTBYET O XOpPOIIEM HOHUMAaHMHM aBTOPOM
poOJIeMBbI, TIOJTHUMAEMON B HCClIeoOBaHUU. B mporecce paboThl AUCCEPTAHT TMPOSBUII CeOs Kak
VMHUIMATUBHBIA M LEJIEyCTPEMIIEHHBIH MCCIEA0BaTENb, JEMOHCTPUPYS BBICOKUI YpPOBEHb
npodeccuoHanu3Ma U HaydyHOW spyaunuu. Ocobo cienyer OTMETUTh CJEeAyIOUINe CHUIIbHBIC
CTOPOHBI pabOTHI:

AKTyalbHOCTB: MpoOjemMa 3arpsi3HEHUS] TPAHCTPAHUYHBIX BOJHBIX OOBEKTOB SBISETCS
aKTyalbHOM He Tonbko s LlenTpanmpHOi A3uu, HO W B TinobanbHOM Maciutabe. Pabora
HanpsMYIo CBsi3aHa ¢ UeiasiMu yctoiurBoro pa3sutust OOH, B yactHocTH ¢ nienamu «Yucras Bosa
U CAHUTApUsS» U «YCTOWUYMBBIE TOPOJAa U HACEIEHHBIE MYHKThD». JTO MPUAAET UCCIEAOBAHUIO
0c00YI0 3HAaUMMOCTh B KOHTEKCTE MEXTyHAPOAHbBIX IKOJIOIMYECKUX UHUILIUATHUB.

HoBu3Ha: Hapsiay ¢ KpynHBIMHM TpaHCrpaHMYHBIMHM pekamu kak Iy m Tanac, neranbHo
U3y4EHbI MaJible BOJOTOKH, KOTOPHIE paHEe OCTAaBAIMCh BHE MOJIS 3pEHUSI HAYYHOI'O COO0IECTBA.
[IpoBeneHO WUCClEeNOBaHME HIEMEHTHOTO COCTaBa MallblX PEK, BBISBICHBI KIIOUEBbIE
3arpsi3HUTENN, B TOM 4YHCIIE€ YpaH, JINTUH, MBIIbSIK WU JAPYyru€ TOKCUYHBIE 3JEMEHTHI, YTO
pacHIMpsieT CYLIECTBYIOLIME 3HAHUS O 3arpsi3HEHUU TPAHCTPAHUYHBIX BOJ.

MeTo/10/10THYECKUH TOAXOA: JUCCEPTAHT MCIIONIBb30BaJl IIMPOKHI apceHal METOJOB,
BKJIIOYasi TOJIEBBIE JKCIEAMIIMOHHBIC HCCIIEIOBaHUS, MAaTeMaTUYeCKUd U KapTorpaduueckuit
aHayu3. DKCIEANIIMOHHBIE pa00T, aHATUTUIECKHE UCCIIEIOBAaHUS U 00padOTKa pe3yIbTaTOB ObLIH
THIATENIBHO CIJIAHUPOBAHBI, BBHIITOJIHEHBI U OMHUCAHBL. DTO CBHJIETEIBCTBYET O BHICOKOM YPOBHE
MOJIMOTOBKU U KOMIIETEHTHOCTH JUCCEPTaHTa B BHIOOpE MCCIIE0BATEIbCKUX MTOAXO0/10B.

[IpakTHueckass 3HAYMMOCTb: MOJIyYEHHbIE JAHHBIE MMEIOT HE TOJBKO TEOPETUUYECKOE
3Ha4YeHHE, HO ¥ IPAKTUIECKYIO IEHHOCTh. Pe3yIbTaThl HCCIeTOBAaHMS MOTYT OBITh HCTIOJIH30BAHEI
IUIsE pa3pabOTKU pEeKOMEHAAMNA MO YIyUYIICHHIO CHCTEM THUIPOXMMHYECKOTO MOHUTOPUHTA
TPaHCTPAaHUYHBIX PEK, a TAKXKe JUISI IPUHATHUS PEIICHNH B 00JIACTH OXPaHbI BOJHBIX PECYPCOB HA
rocyJapcTBEHHOM ypoBHe. OIleHKa PpUCKOB Ui 300pOBbsl HACEJIECHMs, CBS3aHHas C
HCIIOJIb30BaHUEM 3arpsi3HEHHON BOJIbl, 0COOEHHO aKTyajbHa AJIs IPUTPAaHUYHBIX TEPPUTOPUI, I1IE
BOJIHBIE PECYPCHI UTPAIOT BAYKHYIO POJIb B 00€CTIeYeHUH MTPOJOBOIBCTBEHHON O€30MMaCHOCTH.

OcHOBHBIE pe3yJbTaThl JUCCEPTALMOHHOTO UCCIEA0BAHNS OBbLIN YCIEIIHO MIPEICTABICHBI
Ha psJie MEXKIyHApOIHBIX KOH(epeHuii, BkItouas Meporpustus B Kutae, benapycu, Kazaxcrane
u Tampxkukucrane. Kpome Toro, 1o teMe ucciaeoBaHus OmyOIMKOBaHbl CTATbU B aBTOPUTETHBIX
HAYYHBIX JKypHaJlaX, BXOIAIIMX B 0a3bl naHHbBIX Scopus u Web of Science, uTo moarBepxkaaer
BBICOKMI YPOBEHb HayYHOW 3HAYUMOCTH PaOOTHI.




HMucceprarmonnas padota CeBepuHeHKO Mapuu mpeacTaBisieT coOOl 3aBepIIEHHOE
HAyYHOE WCCIIEOBaHNE, BBHIMIOJHEHHOE HA BBICOKOM MPOQECCHOHATHHOM YypOBHE. ABTOp
IPOJAEMOHCTPUPOBAJI YMEHUE CHUCTEMHO MOJIXOIUTh K PEIICHUIO CIIOKHBIX HAy4HBIX 3ajad,
rPaMOTHO HUHTEPIPETUPOBATh PE3yNbTaThl W JelaTh apryMEHTHpPOBaHHBbIC BbIBOIBI. Pabota
OTJIMYAETCS JIOTMYHOCTHIO H3JIOKEHUS, BBICOKOM CTENEHBIO JIOCTOBEPHOCTU MPECTABIECHHBIX
JTAHHBIX W HOBU3HOHM MOJyYEHHBIX pe3yibTaToB. Bce aTambl uccieqoBaHus MPEICTaBICHBI U
00Cy>XJ1al0TCsl B JIOTUYHON M MPO3pAayHON MOCIEI0BATEIIbHOCTH, YPOBEHb JOKYMEHTALMU TaKOU
e BCeoOBEeMITIOIINI U TIIaTeNbHbIN. KaHauaaT XopoIo HHTepnpeTHpyeT paboTy U HaAJIeKAIIUM
o0pa3oM 00Cy’KIaeT Bce acleKThbl, yAenss BHUMaHue AeTansiM. OueBHJIHO, YTO ITOT TE3UC
MOCITY>KUT OCHOBOM /7S TaJbHEHIIINX UCCIIeIOBAaHUM U paciupeHus neicTpyromeii B Kazaxcrane
CUCTEMBl KOMIUIEKCHOIO MOHUTOpuHra. MccnenoBaTenbckue LEAM JUCCepTaluu  ObUIN
BBITIOJIHEHBI, W OBLIO MPEJICTaBICHO MPEBOCXOJHOE HAyYHOE M HOPMAaTHBHOE OOOCHOBaHHE
BBITTOJIHEHHOH OIEHKH KauecTBa BOJ. BBIBOABI 000CHOBAHBI M XOPOIIIO BITUCHIBAIOTCS B HAYYHBIN
KOHTEKCT.

MHe, Kak MHOCTpPAaHHOMY Hay4YHOMY PYKOBOJMWTENIO, OYEHb MOHPABHIOCH PAadOTaTh C
noktopantoM CeBepuHeHko Mapueil. OHa mposiBUIa MHUIIMATUBY B HAMMMCAHUU 3TOM JOKTOPCKOU
JCcCepTaliy, aKTUBHO y4acTBOBala B HALIMX PEryJIsipHbIX KOHCYJbTalusX. Pabora BeimonHeHa
Mapueil ¢ BBICOKOH CTENEHbIO CaMOCTOATEIBHOCTH, K MOEMY IOJHOMY YJOBIIETBOPEHUIO.
[loaToMy s ¢ yJZOBOJBCTBHEM PEKOMEHAYIO MPEACTaBUTH JUCCEPTALMI0 HAa PAcCMOTPEHHE
JUCCEPTAIMOHHBIM coBeTOM Ka3zaxckoro HallMOHAILHOTO YHUBEPCHUTETA UM. allb-Dapadu.

OcHOBBIBasiCh Ha JUCCEpPTAlMM M JIMYHBIX KAaue€CTBAaX COUCKATENS, sl CUMTAIO, YTO OHA
COOTBETCTBYET KBaTU(UKAIMOHHBIM TPEeOOBaHUSAM ISl TOMY4YeHHsS] CTENEHU JIOKTopa
¢unocodpun. S yBepeH, uro Mapusi CeBepHHEHKO 3aciykuBaeT ydeHod crermeHu PhD mo
cnernransaoct 8D05203 — «Hydrology» u ycrnemniso 3amurTur ee.

3apyOexHbIl HAYYHBIH KOHCYJBTAHT:
Hanwons J[. Croy, PhD
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