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Review of foreign scientific supervisor

I have reviewed as foreign scientific supervisor the dissertation for the
degree of Doctor of Philosophy (Ph.D) in specialty 60061000 — Hydrol-
ogy by Kurmanova Meruyert Serikkyzy on the thesis topic “The role
of the chemical composition of atmospheric precipitation in

mineralization of lake waters (on the example of monitoring lakes in
Kazakhstan) .

The dissertation is devoted to studying the role of the contribution of the
chemical composition of atmospheric precipitation on the chemical
composition of the Monitoring Lakes of Kazakhstan. Also, Meruert's work
examines the spatial and temporal distribution of the chemical composition
of lake waters. The approaches used in the dissertation work are based on
the use of Kitaev’s method, using the ERAS5-Land model and Gleam 3.6b.

The result of the dissertation is a novel that provides a new qualitative
and quantitative assessment of spatiotemporal changes in the
characteristics of the chemical composition of lake waters. For the first
time, the contribution of the chemical composition of atmospheric
precipitation to lake waters was revealed and it was found that the amount
of mineralization decreases due to evaporation. Modeling of changes in
atmospheric precipitation and its extreme indicators in the area of
monitoring lakes was carried out on the basis of the Canadian climate
model CanESMS using scenarios sspl-2.6 and ssp2-4.5 for the period
2050-2074. compared to the period 2025-2049.

The dissertation by Kurmanova Meruyert Serikkyzy presents important
new findings and provides useful information on the Monitoring lakes of
Kazakhstan. The thesis is organized in a logical way and the work is of

good scientific quality. [ amhappy to conclude that the PhD clearly meets
the criteria for a PhD in hydrology.
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Bjern Kleve, professor/head of unit

Water, energy and environmental engineering research unit,
Faculty of Technology,cUniversity of Oulu, Finland
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WeTenaik FbINbIMK XKeTeKWiHiH peueH3usaCbl

Illetennik FbumbIMM keTekwi pertinge 6D061000 — Funponornz
MaMaHapIFel GofbiHina (unocodus Aokropsl (Ph.D) JopeKeciH ary
ywin KypmanoBa Mepyepr CepikKbI3bIHbIH “Ammocgpepansir
JHCAYIH-UWLAULBIHHBL — XUMUSLIbIK — KYPAMBbIHbLY KON CYNApblHbllf
MuHepanuzayusceiHoazel peni (KasakcmanHoil MOHUMOpUHzZmMix kenoepi
nezizinoe) " TaKbIPBIOBIHAAFHI AXCCEPTALUSACHIH KapacThIpABIM.

Jucceprauus KasakcranHeiH 6aKpuiay KOJNZIEpiHiH XUMHUIBIK xqpam:ma
aTMoc(epasiblK JKAyBIH-LIAIIBIHHEIH ~XUMHUAIBIK  KYPaMbIHBIH yieciH
3eprTeyre apHairad. Coupaii-ak MepyepT *KYMBICBIHIA KOJl CyJIapbIHbIH
XMMHUSIBIK KYPaMBIHBIH KEeHICTIKTIK jKoHe YaKBITTBIK Tapaiybl 3epn'enem
JlvccepTauMsIBIK KYMBICTA KOJIJaHBUIAThIH tocinmep KwuraeB omici,
ERAS5-Land sxore Gleam 3.6b moneni keMeriMeH KojJaHyFa HEri3[Ae/reH.

JTvicCepTalMsAIbIK JKYMBICTBIH HOTHYXKECI — KOJ CyJIapbIHbIH XUMHSIIBIK
KYPaMBIHbIH ~CHUIIATTAMANaPEIHAAFEl  KEHICTiK-yaKbITTBIK e3repicTepre
JKaHA camalblK JKoHe caHgplK Oara OepeTiH poMaH. ATMOC(bepanLIK
yKaybIH-IIANIBIHHBIH, XHMHUSIBIK KYPaMBIHBIH KeJI CyJIapblHa KOCKaH yJteci
alFall peT aHpIKTanbll, Oysnany eceGiHeH MUHepaslany MeJepi
ToMeHmeHTiHl aHBIKTangbl. KenmepniH MOHMTODHMHIT aHMaFblHIAFBI
aTMOC(bepa.nHK )KAayBIH-ITAITBIHABIH ~ JKOHE  OHBIH  3KCTpEeMallbl
KOpPCETKIIITEePiHiH osrepictepin  Moxensaey 2050-2074  xeuigap
apabIFbHAAFs sspl-2.6 oxeHe ssp2-4.5 cuenapannepm naiifanasa
otsipem, CanESMS5 KaHamanbik KIMMATTBIK MOZENi HerisiHiae xysere
aceipbL1bl. 2025- 2049 xbUiaap Ke3eHIMEH CalbICThIPFaHIA.

Kypmanoa Mepyept CepiKKBI3BIHBIH, ~IMCCEPTALAACHIHIA MaHbBI3[bI
JaHa TY)KBIPHIMIAp YCHIHBUIFAH JKOHE KazakcTaHHBIH MOHHTOPUHITIK
Kenmepi Typaibl Maifanbl aKmnapat Oepinren. JUMIOMIBIK JKYMBIC
JIOTMKAIBIK TP/ YABIMIACTHIPBUIFAH JKOHE YMBICTBIH FHUIBIMU Carachl
skakchbl. MeH PhD JOKTOpBI THAPOJIOrUs CajlaChIHAAFbI PhD pmopexeciHiyg
KpuTepHunepme aHBIK  Ccolikec  Kejedl  A€reH  KOPBITBHIHIBIFA
KYaHBIIITBIMBIH.

/K0Jbl KOHbLIFAH/
BrepH Kiose, npogeccop/GeniM MeHrepyulici
Cy, 9HepreTHKa XoHe KopliaraH opra HHKEHEPHACBIHBIH

sepTTey Geimi, TexHomorus dakynbreTi, OyTy
yHMBEPCHTETI, QuHNAHAUA



Men, Kewweraesa  Jdnana  CepukGononna, HWUH 890416_4'50513, (ton  Kyxat Ne
037494459, Kasakcran Pecny6muxacpiy Imki Ictep Munuctpririven, 02.02.2015 xbutet

Gepinren, 01.02.2025 xwinra aeltin xapammpr), 61 KyKaT TYTHYCKANBIFEIHA COMKECTIriH KoHe
AYPHIC @Y APFaH IbIFBIHA KONBIMABL KOMBIN pacTaifMbIH.
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VN «TRANSLATION SERVICES PRO»
WCHWVH 890416450513
KerxeTaesa [inaHa
Aynapmalubi/lepesoaymk
)é)orr +7 747 580 89 48

Becinui kazan, 2023 xbu1, Men MycaTaeBa Aiirepum MakcaToBHa, Kazakcran Pecny6nukacer
OJiNeT MHHUCTPIIIIHEIR Gepinrer Ne21015147-camsr 15 coyipae 2021 >XbUTEI THIIEH3MACHIHBIH
HETI31HIE 9pEeKeT Xacayms! AJIMaTEl Kaachl HOTapuycrl ayqapMambiHely Kenskeraesa [{nana

Cepuk00/10BHA KOMBIHBIE, TYITHYCKAIBIFBIH KySJIaHIBIpaMbIH. AynapMalllbHbIH JXEKE Oachl
AQHBIKTALIBL, 9pEKET KaOIJIETTLIIr oHe OKLIeTTUIIT TEKCepiNi.

Tizimimae No 6672 Tipkenmi
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HoTtapuarteik ic-apekeTTin 6lpereil Homipi / YHukansHbId HoMep HoTapuanbHOro gercrsna



