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Review of foreign scientific supervisor

| have reviewed as foreign scientific supervisor the dissertation for the
degree of Doctor of Philosophy (Ph.D) in specialty 60061000 — Hydrol-
ogy by Yeltay Aizat Galikyzy on the thesis topic “Research of wind
waves in the Caspian Sea based on numerical simulation”.

The dissertation studies wind waves on the Caspian Sea. In the work
Yeltay studies the spatial and temporal distribution of wind and it’s char-
acteristics in the Kazakh sector of the Caspian Sea. The approaches used
in the dissertation work are based on the use of SWAN numerical model-
ing to describe wave processes in the sea together with a statistical anal-
ysis of current coastal observation data.

The results of the dissertation is novel providing new qualitative and
quantitative assessment of spatio-temporal changes in the characteristics
of wind and waves in the Kazakh sector of the Caspian Sea. It provides
zoning maps of wave height changes using SWAN model and wind
characteristics according to ERA5S reanalysis data for 1959-2021. and
climate projections of CMIP6 models for the future up to 2050. For the
first time, a long-term forecast of changes in wave height up to 2050 was
compiled for the main observation points in the Kazakh sector of the
Caspian Sea.

The dissertation by Yeltay Aizat Galikyzy presents important new find-
ings and provides useful information on the Caspian sea. The thesis is
organized in a logical way and the work is of good scientific quality. | am
happy to conclude that the PhD clearly meets the criteria for a PhD in
hydrology.

Bjarn Klagve, professor/head of unit

Water, energy and environmental engineering research unit,
Faculty of Technology,cUniversity of Oulu, Finland
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Review of foreign scientific supervisor

[ have reviewed as foreign scientific supervisor the dissertation for the
degree of Doctor of Philosophy (Ph.D) in specialty 6D061000 — Hydrol-
ogy by Yeltay Aizat Galikyzy on the thesis topic “Research of wind
waves in the Caspian Sea based on numerical simulation”.

The dissertation studies wind waves on the Caspian Sea. In the work
Yeltay studies the spatial and temporal distribution of wind and it’s char-
acteristics in the Kazakh sector of the Caspian Sea. The approaches used
in the dissertation work are based on the use of SWAN numerical model-
ing to describe wave processes in the sea together with a statistical anal-
ysis of current coastal observation data.

The results of the dissertation is novel providing new qualitative and
quantitative assessment of spatio-temporal changes in the characteristics
of wind and waves in the Kazakh sector of the Caspian Sea. It provides
zoning maps of wave height changes using SWAN model and wind
characteristics according to ERAS reanalysis data for 1959-2021. and
climate projections of CMIP6 models for the future up to 2050. For the
first time, a long-term forecast of changes in wave height up to 2050 was
compiled for the main observation points in the Kazakh sector of the
Caspian Sea.

The dissertation by Yeltay Aizat Galikyzy presents important new find-
ings and provides useful information on the Caspian sea. The thesis 1s
organized in a logical way and the work is of good scientific quality. I am
happy to conclude that the PhD clearly meets the criteria for a PhD in
hydrology.

ff"'e- G :
?‘% o [k..___

Bjorn Klove, professor/head of unit

Water, energy and environmental engineering research unit,
Faculty of Technology,cUniversity of Oulu, Finland
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\ l / PelleH3us OT MHOCTPaHHOIo Hay4YHOro pykosoauTens

B KkadecTBe HMHOCTPAHHOIO HAYYHOTO PYKOBOJUTENS 5 BBIITOJHHI
PELECH3UI0 HAa OUCCEPTALMI0 HAa COMCKAHHE YUYECHOM CTENEHH TOKTOopa
dunocobun (Ph.D.) no cnenumanshoctu 6D061000 «[aaposorus
nokropanta Earain Aisar l'anukbidel Ha TeMy «Fccnedosanue
gempoeswlx 604H 6 Kacnutickom Mope Ha O0CHOBE YUCHIEHHO20
MOOENUPOBAHUAY .

UNIVERSITY

B nuccepranuu uccnenyroTes BETpOBEIE BOJIHEI Ha Kacnuiickom Mope. B

OF OULU cpoeii  pabore  Enrali  M3y4aer  IIPOCTPaHCTBEHHO-BPEMEHHOE
- pacIpeaeeHie BeTpa U €ro XapaKTepUCTHKH B Ka3aXCTAaHCKOM CEKTOPE
- Kacnuiickoro wmops. [loaxonsl, ucnonb3yemble B JUCCEpPTAIHH,

OCHOBaHbI Ha NpUMEHEHHH 4YHclIeHHOH Moaemn SWAN g onucanus
BOJIHOBEIX IIPOIIECCOB B MOPE B COUETAHHH CO CTATHCTHYECKUM aHAIIU30M
JAHHBIX TEKYIIUX O€peroBeIX HAOIHOACHHIH.

PesyneTarel nuccepTalMOHHOW pabOThl SBJSIOTCS IMPUHIMITHAIBLHO
HOBBEIMH, OO€CIIeYMBalOT HOBYIO Ka4YeCTBEHHYID H KOJIHYECTBEHHYIO
OLIEHKY IIPOCTPAHCTBEHHO-BPEMEHHBIX H3MEHEHHH XapaKTepHCTHK BETpa
M BOJH B Ka3axcraickoMm cexkrtope Kacnuiickoro Mopsa. B Hel
IIpeACTaBICHbl KapThl 30HHPOBAHHS M3MEHEHHs BBICOTBI BOJH C
Hucnoabp3oBanueM moaend SWAN M xapakTepHCTHK BeTpa IO JaHHBIM
nosTopHoro aHanuza ERAS 3a 1959-2021 rr. u xiuMarudeckue
nporuo3el Moaened CMIP6 Ha nmepcnektuBy m0 2050 roma. Bnepsele
COCTAaBJICH JOJI'OCPOYHBIM IIPOTHO3 M3MEHEHHSA BBICOTBI BOJH [0
2050 roga 118 OCHOBHBIX ITYHKTOB HAOMIOJEHHMH B Ka3axCTAHCKOM
cexktope Kacnuiickoro Mops.

B muccepranum Entail Aizar [ alHKBI3BEI IpeicTaBI€Hbl HOBBIE Ba’KHBIE
BBIBOALI H IIOJN€3Has HHQpopManus kacareapHo Kacnuiickoro mops.

Pammepcurer Oyy
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Pecny0simka Ka3axeraH, ropoa AjiMarbl.
IIsiToe ceHTAOPH ABe THICSAYH ABAAUATH TPETHEro

rojaa.

IlepeBonq JOKyMeHTa C pPYCCKOTO f3bIKa Ha
AHMIIMUCKHHA  SA3BIK  BBIIOJIHEH  IIE€PEBOJJYUKOM
KypHocoBoii EBrenuei BUKTOpPOBHOH,

MHH:830907400317.

The Republic of Kazakhstan, Almaty city.
The fifth of September two thousand and
twenty-three.

Translator Kurnosova Yevgeniya
Victorovna, IIN 830907400317, performed
the translation from Russian into English.
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PEEH}'&HHKH fdﬂ XCTaH, ropox AJIMaThl.

IlepBoe cenTaOpsn ABAAIATH
TPeThero roaa.

S, HoOTapHyc HOTapHaJIBHOTO OKpyra ropoja
AJIMAaTEI Anrasuena Pura CyJTaHOBHA,
rocynapctBeHHas jauneH3us Nel3014948, pernannas
KoMuTeTOM IO OpraHW3alliyd IPaBOBOH IOMOIIHA H
OKa3aHHID  IOPHIHYECKHX  YCIYT  HACEJICHHIO
MunncrepctBa FHOctuuuu Pecnybmmku Kazaxcran
oT 25 ceHTabps 2013 roma, CBHIETEIBCTBYIO
MO THHHOCTE IOIITHCH

JBE ThICHYH

HU3BECTHOT'O
nepeBogunka KypHocopoii EBreHun BHKTOpOBHEI,

MHC

CHeNaHHOW B MOEM MNPUCYTCTBUHU. JIMYHOCTH
IIOAMHCABIIECH JOKYMEHT yCTaHOBJIEHA.
1eecrioCOOHOCTh M ITIOJIHOMOYHMS, IIPOBEPEHBI.

Ne 5192.

HoTapuarTeik, ic-apexeTTid Bipered Hemipi / YHWKansHbIM HOMED HOTAPWMANBHOMD

The Repub!éc of Kazakhstan, Almaty city.
The fifth of September two thousand and
twenty-three

I am, Algaziyeva Rita Sultanovna, the
Notary of notarial district of Almaty City,
the State license No. 13014948 issued on
25.09.2013 by the Committee of registration
service and of rendering legal assistance of
the Ministry of Justice of the Republic of
Kazakhstan, verify the true signature of
franslator Kurnosova Yevgeniya Victorovna,
IIN 830907400317 is known me. Her
identity is confirmed, legal ability ‘ -
checked.

Registered under No 5192.
Paid: 1839 KZT

Notary: /signe

ET900440223090518305319:
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