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Potsdam Institute for Climate Impact Research - PO. Box 60 12 03 - D-14412 Potsdam - Germany
To:
Al-Farabi Kazakh National University,

Almaty,
Kazakhstan

Subject: Review on the doctoral (PhD) dissertation of

Aigerim Ardakovna Bolatova on “Evaluation and modelling
of river discharge hydrographs of the Oba and Ulbi Rivers under
climate change”

Dissertation of Aigerim Ardakovna Bolatova is devoted to the analysis,
evaluation and modelling of river discharge of the Oba and Ulbi Rivers,
which belong to the Irtysh (Ertis) River basin, followed by evaluation of
potential projected changes in river discharge under climate change
conditions.

Main aspects. The following three main aspects were considered in the
study and described in dissertation: 1) conditions of river flow
formation in the Oba and Ulbi river basins, 2) calibration and validation
of the ecohydrological model SWIM (developed at the Potsdam
Institute for Climate Impact Research) and its application for
evaluation of high flow indices in both Rivers, and 3) projection of
potential changes in river discharge of the Oba and Ulbi Rivers under
the conditions of climate change scenarios.

Importance. The topic of dissertation represents an important and
challenging field of science, which demands application of the state-of-
the-art methods and collection of numerous input data. This topicis of a
great value, because better understanding of flow formation processes
in river basins and their representation in numerical models are needed
for more reliable water resources management and for studying
potential impacts of climate and land use change on hydrological
processes.
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Methods. Aigerim Ardakovna Bolatova used advanced methods fqr analy§1s and modelling in
her study, including methods of total integral curves, analysis of tlme. serles. of extr'emely qry
and wet years, hydrological model calibration and validation, analy51s of.cllmate tlmfa series
from CMIPS global climate models, comparison of simulated river .dlscharge dl"lven by
climate models (GCMs) with the observed river discharge, and projection of river .dxsc.harge
in future periods under climate change scenarios. The methods applied for' pro;ectfon f)f
climate change impacts could be transferred to other regions or larger river basins in
Kazakhstan or Central Asia, and PhD students from the Universities in Central Asia can learn
from this work how to investigate climate impacts.

Achievement of objectives. It can be stated that the objectives of the study were successfully
achieved, as follows from the dissertation and published papers. As a whole, the dissertation
and publications of the author represent important achievement in application of
hydrological modelling and climate impact assessment methods in Kazakhstan, which also
have practical significance for water management.
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Publications. The literature sources used for the work are included in the list of references
' at the end of the dissertation. It is an indication of the sufficiently high international standard
maintained in the study. Besides, two published papers of A.A. Bolatova confirm the good
scientific level of the work done.

Presentation of material. The presentation of material is very good. All results are
sufficiently illustrated by appropriate graphs, tables and maps, and the discussion of results
IS prosperous.

In general, according to my knowledge, this dissertation can be classified as being at the good
level in science. The amount of work done is impressive: it is a combination of deep insights
in the analysis of climate variables and hydrological processes to hydrological modelling and
climate impact assessment. The calibration and validation results presented in the
dissertation and in publications of A.A. Bolatova are very good, providing a sound basis for
the following climate impact assessment. The achieved results are undoubtfully useful for
practical application in water management of the Shulba reservoir
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The applicant A.A. Bolatova is recommended for defense for the award of the scientific degree
of doctor (PhD) in the specialty 6D061000-Hydrology.

Dr. Valentina Krysanova W\—f—

Leading scientist at the Potsdam Institute for Climate Impact Research, Germany,
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Coordinator of the Regional-Water sector in the Inter-Sectoral Impact Models
Intercomparison Project (ISIMIP),

Associate Deputy Editor of Journal “Climatic Change”
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Horcnamexuit nHCTHTYT HeeeoBannil BOARCICTBHS Ha KITHMAT
Hoyroswii muaexe: 60 12 03

D-14412 TTorcaam, l'epmanns

[lorcnaMckmit HHCTUTYT HCCIELOBaAHUIT
BO3/IEHCTBUA HA KJIMMAT

[ToutoBbii uuzexc: 60 12 03

KOMy: D-14412 [lorcpam, I'epMarus

Tenedon: +49 331 288 2500
(bakc: +49 331 288 2600

www.pik-potsdam.de

Kasaxckuit  Hammowansuwiii - Vuusepcurer umenn  AJib-
Dapadu

Anmarel, Kazaxcrau
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lpeamer: Peuensust na Ph.D auccepraumio Boaartosoii
Alirepum  ApaakoBHbl  Ha  Temy  «OueHka w

MOae/IHpoBanHe ruaporpaga croka pek O6a u Yinou B
VCJIOBHSIX M3MEHEHU ST KJIMMATAa»

JAucceprauns bBonartooit AiirepuM ApaakoBHbBI HarrpaBieHa
Ha aHaliu3, OUCHKY H MOJe/NHpoBaHHE cToka pek Oba u
YabOu, KOTOpble OTHOCATCA K OacceiiHy pekd Mprbiw
(IpTHCc), ¢  Nochenylueil  OUEHKOH  BO3MOYKHBIX

IPOrHO3UPYEMBIX H3MEHEHHH CTOKa pEK B YCIOBHUAX
M3MEHEHUS KJIMMarTa.

Ocnoenvle acnexkmut. B Xo1e uccieloBaHus B JUCCEPTALIH
OBIJIM PACCMOTPEHB! M OMMCAHBI CIIEAYIONIME TPH OCHOBHBIX
acIieKTa:

) Ycnosus ¢popmupoBaHus pedyHOro cToka B 6acceiiHax
pek Oba u Ynpou;

2) KanubpoBka M Banuaauus SKOTHIAPOIOTHMYECKOM
mozenu SWIM (paspaborannoit B Ilorcpamckom
MHCTUTYTE UCCIIEZIOBAHUS BO3ACHCTBHS HA KIUMAT) U
€€ NPUMEHEHHE /I OLEHKH HHIEKCOB BBICOKOIO
CTOKa Ha 00eux pekax;

3) Ilporuo3 noreHunaabLHLIX U3MEHEeHHI cToKa pek O0a
1 Yns0M B YCIIOBUAX CIICHAPUEB U3MEHEHUS KJIMMATa.

Baxcnocms. Tema jauccepranimy  mpejcTaBisier  co0oif
BAAKHYIO M CIOXKHYIO 0051acThb  HAayKd, TpeOyIomyro
[IPUMEHEHMA COBPEMEHHBIX METOAOB M cOopa 00JIbIIOrO
KOJIMYECTBA MCXOAHbIX JAaHHbiX. [laHHasi Tema wumeer
00JILLIOE 3HAYEHUE, TAK KAK JIYYLLIEe TOHUMAHHE MPOLECCOR
bopmuposanua croka B peyHbix OacceHaX M MX
NPEACTABICHUE B YMCICHHBIX MOJENAX HEOOXOAUMO Jyis
Oosiee HAAEAKHOIr0 YIpapjIeHHUSA BOIAHBIMH pecypcamu, a
TAKKE JUIA U3YHEHUA NOTEHIIHAIEHOTO BJIMSAHUSA U3MEHEHHUSI
KauMara M 3eMJIENONIL30BaHMA  HA  THAPOJIOTHYECKHE
[POLECChI,
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PeecTpoBblit HOMEP acCOLMALIMM:
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Memoowi. B cBoeM mcenenoBannn bojatoa AiirepuM ApiakoBHa HMCIOJIB30Baa TepeioBbIe
MCTO/ZIbI aHA/IN3a W MOACIMPOBAHMSA, BKJIKOYAsi METO/Ibl CYMMAapHbIX MHTEIPAJIbHBIX KPHUBBIX,
AHAJIN3 BPCMCHHBIX PANOB 3KCTPEMANILHO CYXHMX M BJIQXKHBIX JIET, KAJTUOPOBKY M BasMIallUIO
TUAPOTOTMYCCKOM  MOJCNH, aHAM3  KJIMMATHYECKMX BPEMEHHBIX PANAOB  1I0GAJbHBIX
KimMaTuaecknx Mojeneit CMIPS, cpaBuenne MoieMpoBaHHOTO PEYHOTO CTOKA, PACCYUTAHHOTO
KINMaTHaeCKkuMu MoaensiMu [ GCMs], ¢ HabiioiaeMbIM PEYHBIM CTOKOM M IIPOTrHO3 PEYHOTO CTOKA
B Oyayummme nepuoasl B COOTBETCTBHM  CO CLUEHApUsIMU HM3MEHEHHUS Kiaumara. MeToisl,
ITPUMCHSACMBIC  JUIS  TIPOTHO3UPOBAHUS  BO3IACUCTBHUS H3MEHEHHMS KJIMMara, MOTryT OBITh
ICPCHCCCHBI HA ApYyrue peruoHbl UM 0Oosiee KpynHble peuHbie OaccelHbl B Kazaxcrane uiim
LleHTpanbHoii A3uu, a aCIUPaAHTBI U3 YHUBEPCUTETOB LIeHTpasIbHOU A3UHU CMOTYT HAy4YUTHCSA Ha
IpuMepe 3ToH paboThbl HCCIEA0BATh BO3ICHCTBHE KIHMATA.

Aocmudicenue yenein. MoXHO yTBEpKIaTh, UTO TOCTABJICHHBIE B MCC/IEJOBAHUM LENH ObLIH
YCHICHIHO JOCTHTHYTBI, YTO CJIEAYET W3 JHUCCEepTAllMM MU OIYOJIMKOBAaHHBIX paboT. B menom
AUCCepTauMs W MnyOJNMKaUMH aBTOpa NPEACTABIAIOT COOOH BakKHOE HOCTHIXKEHHE B 00JacTH
[TPUMCHCHHS METOJOB T'HIAPOJOrHYECKOr0 MOLEIUPOBAHUA M OLIEHKH BIHAHUS KJIUMara B
Kazaxcrane, KoTopple TaKke MMEIOT NPAKTHYECKOE 3HAYEHHE /IS YIPABIEHHs BOIHBIMH
pecypcamu.

Ilybonukayuu. JlutepaTypHble MCTOYHMKH, HCIOIL30BAaHHBIE B paboTe, BKIIOYEHBI B CITHCOK
JIMTEPaTypbl B KOHLE JMCCEpPTAUMH. ITO CBHUACTEJILCTBYET O JOCTATOYHO BBICOKOM
MEXXIYHApOIHOM YPOBHE, ITOUIEP)KMBAEMOM B HcClIeqoBaHUU. KpoMe Toro, /iBe onyOJIMKOBaHHBIE
cTaTtby bonaroBon A.A. MOATBEPKAAIOT XOPOLINI HAyUYHBIN YPOBEHB MPOACIaHHON pabOThI.

Ilpesenmanyus mamepuana. VI3noxeHue marepuana oOyeHb Xopouiee. Bce pesynsrarel B
JOCTAaTOYHOMU CTENEHH IPOMJUIIOCTPUPOBAHbI COOTBETCTBYHOLUMMH rpadukamu, tabinuuamu wu

KapTamu, 00CYKACHUE pE3yIbTaTOB IMPOXOAUT YCIIELIHO.

B nenom, HacCKOJILKO MHE M3BECTHO, MAaHHYIO JUCCEPTALIMI0O MOXXHO OTHECTH K HAayKe XOPOIIEro
ypoBHs. OObeM npojieaHHON paboThl BNEYATIAET: OTO COYETaHUE NTYOOKHX 3HAHMIT B 001acTH

aHaJan3a KIMMAaTHYECKUX TEPEMEHHBIX M THAPOJIOTHYECKHUX IPOLIECCOB C THAPOJOTHYECKHM
MOJICJTUPOBAHUEM M OLICHKOM BJIMSAHHA KiuMara. Pesynbrarbl KalMOpOBKH M BajMAaLMH,
pejCTaBieHHble B AMccepraund U B nybonukauusx bomaroBoit ALA., O4eHb XOpOIUM, HTO
obecrieyrBaeT HaJEKHYIO OCHOBY Ul IOCICAYIOUICH OLIEHKM BO3ACHCTBHS Ha KJIMMAT.
[TonyueHHple pe3yasTaThl, HECOMHEHHO, MOJIC3HBI IS MPAKTHYECKOTO PUMEHEHHS B YIIPABJICHUH

poaHbIMU pecypcamu [TynpOnHCKOro BOAOXpaHHIINIIIA.

Kanaupar bonaropa A.A. peKOMEH/IOBaHA K 3alIUTE HA MPUCY)KICHNE YUEHON CTeMeHH J0KTOpa
(PhD] no cneumnanwnoctn 6D061000-I'naposorus.

Jloxrop Banentuna Kppicanosa
Beayuumii yyerptit IToTcAaMCKOro HHCTHTYTA HCCIICAOBAHHI BO3CHCTBHS Ha Kiumar, [epmarus,

KoopauHarop CeKTOpa PerdoHajibHbIX BOJAHBIX PeCypcoB B MeEXCEKTOPaIbHOM NPOEKTe M0

conocrapneHnio moaeneit sosaencreus (ISIMIP),
Bropo# zamecTute/b peaakTopa xypHaia « KJinMaTnieckue H3MCHCHM D)
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