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Review

of the PhD dissertation abstract by Vasilenko Alexander Nikolaevich, titled “The ice-thermal
regime of rivers in the Arctic zone of Russia and its potential changes in the 21st century”,
submitted for the degree of Candidate of Geographical Sciences (PhD equivalent) in specialty

1.6.16. “Land Hydrology, Water Resources, Hydrochemistry.”

The dissertation of Aleksandr Nikolaevich Vasilenko is devoted to a highly relevant and
scientifically significant problem: the investigation of the ice—thermal regime of rivers in the
Russian Arctic under conditions of intense climate change and increasing anthropogenic
pressure. The topic of the dissertation holds substantial practical and fundamental importance,
as the thermal runoff of rivers is a key factor influencing the microclimate of river valleys and
the hydrological regime of coastal zones of water bodies. Ice phenomena, in turn, on the one
hand, hinder water use and pose risks to riparian areas, while on the other hand, they provide

conditions for the operation of winter crossings, seasonal roads, and ship repair activities.

The degree to which the topic of dissertation has been developed is presented in the
abstract fully and objectively. The author relies on both classical domestic studies and works by
international researchers, emphasizing that the thermal regime of rivers has been most
thoroughly examined in temperate latitudes, whereas long-term variability of water
temperature is commonly assessed using mean annual or mean seasonal values. In this regard,
the necessity of expanding databases on the ice—thermal regime of Arctic rivers, analyzing their
spatio-temporal variability based on contemporary observations, and assessing the impact of
newly constructed reservoirs on ice—thermal conditions in high latitudes is convincingly

substantiated. This demonstrates a deep understanding of the scientific context and justifies
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the aim of the research: to examine the characteristics of spatio-temporal variability of the ice—
thermal regime in the Russian Arctic using the most up-to-date observational data, and to obtain

long-term projections of its changes in the 21st century.

The goals and objectives of the study are formulated clearly and logically. The author
updated databases on water temperature and ice phenomena (319 hydrological stations for the
period 1961-2021), applied a wide range of statistical methods (trend analysis, identification of
change points using the Buishand test, Mann—Whitney test), evaluated thermal runoff with
consideration of hydropower development, and produced projections of future changes using
CMIP6 models (scenarios SSP126 and SSP585). The research methodology appears robust: the
combination of empirical data, ERAS reanalysis, and regression modeling ensures the reliability
of the results. The observation period (1961-2021) and the criteria for station selection are well

justified and minimize potential errors.

The scientific novelty of the work is considerable. One of the largest existing databases on
the ice—thermal regime of Arctic rivers has been created. Regions with the most pronounced
changes have been identified; contemporary intra-annual variability of the studied
characteristics has been assessed; and an evaluation of thermal runoff into the Arctic Ocean,
accounting for its transformation in estuarine zones, has been conducted. Also, novel are the
projections of the duration of ice phenomena and ice cover for the 21st century: it is shown that
the duration of ice cover will decrease more substantially than the duration of ice phenomena
(by up to 2—3 months under SSP585). These findings complement existing studies with modern

and detailed assessments.

The practical significance of the work is likewise high. The results may be used in

engineering-hydrometeorological surveys, risk assessment of hazardous hydrological processes
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(ice jams, thermoabrasion), transportation planning, and ecological-hydrological evaluations.
The maps and databases produced are valuable for climate monitoring, and the forecasts may

support adaptation strategies under Arctic climate change.

The dissertation is logically structured and includes an introduction, six chapters, a
conclusion, and a list of references. The volume (149 pages), as well as the presence of 54 figures
and 30 tables, meet established requirements. The propositions submitted for defense are well-

founded and reflect the author’s individual contribution.

With regard to the projections of future duration of ice phenomena and ice cover in the
21st century, it would be advisable to supplement the discussion with an analysis of potential
uncertainties and errors. These may be related to factors not accounted for in the calculations,
such as changes in groundwater discharge, transformations in snow regime, and vegetation
cover within river basins, all of which may play a role in shaping the thermal regime of rivers

under climate warming.

Nevertheless, the comments above do not diminish the significance of the dissertation. The
submitted abstract complies with the requirements established by Lomonosov Moscow State
University. The content of the abstract corresponds to the passport of the specialty 1.6.16 “Land
Hydrology, Water Resources, Hydrochemistry (Geographical Sciences),” as well as to the criteria
defined in paragraphs 2.1-2.5 of the Regulations on the Award of Academic Degrees at
Lomonosov Moscow State University, and the rules set forth in Appendices No. 8 and 9 of the
Regulations of the Dissertation Council of Lomonosov Moscow State University. The author,
Aleksandr Nikolaevich Vasilenko, fully merits the award of the degree of Candidate of

Geographical Sciences.
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OT3bIB
Ha aBTOpedepar auccepranuu Bacunenko Anekcanapa Hukonaesuua
«JlenorepmMuyecKkuidl pexxuM pek ApKTUUYECKOU 30HbI POCCuU 1 €ro noTeHIuanbHbIe
n3MeHeHus B 21 B.», mpeacTaBICHHON Ha COMCKAHNE YICHOW CTETICHN KaHIH1aTa
reorpauyecKkux HaykK

no crieruanbHOCcTH 1.6.16. I'aponorus cyiim, BOAHBIE PeCypChl, THIPOXUMUS

HMucceprauust Anekcanapa HukonaeBuua BacuieHko mMOCBsIIEHAa BBICOKO
aKTyaJlbHOM W HAyYHO-3HAYUMOH MpoOjieMe: HCCIEAOBAHUIO JIETOTEPMHUECKOTO
pexumMa pex B Poccuiickoil ApKTHKe MOJ BO3ACHCTBHEM MHTEHCHUBHBIX U3MEHEHUU
KJIIMMaTa W pacTylledl aHTPONOreHHOW Harpy3ku. Tema auccepralii HMEET
CYLIECTBEHHOE MpaKTH4eCKoe U (PyHAaMEHTaJIbHOE 3HAUEHUE, TTOCKOIbKY TEIIOBOM
CTOK pPEK SBJISETCS KIIOUEBBIM (DAKTOPOM, BIHSIONIUM HAa MUKPOKIUMAT PEUHBIX
JIOJIUH W THUIPOJIOTHYECKUM PEKUM MPUOPEKHBIX 30H BOJHBIX OOBEKTOB. JlemoBbie
SABJICHUSA, B CBOIO OYepENb, C ONHOW CTOPOHBI, NPEMSATCTBYIOT BOJOIOIB30BAHUIO U
CO3AI0T PUCKHU JJIsi IPUOPEKHBIX PAMOHOB, a C JPYroll CTOPOHBI, CO3/IAI0T yCIOBUS
ISl pabOThl 3MMHMX MEPENpPaB, CE30HHBIX JOPOT U CYJIOPEMOHTHBIX PadoT.

Crerienp, ¢ KOTOPOM TeMa AuMccepTanuu Oblia mpopadoTaHa MPEACTaBICHA B
TEKCTe aBTopedepara MoJHO U OOBEKTUBHO. ABTOpP ONMMUPAETCS KaK HA KIACCUYECKUE
oreuecTBeHHbIe (mpuM. TepMuH OOMeEStiC mepeBeéH MO CMBICIy W Kacaercs
POCCHICKMX M COBETCKMX pPabOT), Tak M Ha PpabOThl MHPOBBIX HCCIICAOBATEIICH,
MOAYEPKUBAIONINE, YTO TEPMHUYECKHI pPEXUM peKk Haubosiee MOAPOOHO HM3YyYEH B
YMEPEHHBIX IIMPOTAX U B TO K€ BpPEMs JOJTOCPOUYHAS U3MEHUYMBOCTH TEMIIEPATYPHI
BOABl  OOBIYHO  OIIEHUBAETCA C  HUCIOJB30BAHUEM  CPEAHETOJOBBIX  WIH
CPEIHECE30HHbIX 3HAueHWW. B cBsI3u Cc 3TUM  yOeauTesnbHO O0OOCHOBaHA
HEOOXOJUMOCTh  paciiupeHust 0a3 JaHHBIX O JIEOTEPMUYECKOM  pEexKUME
ApKTHUYECKUX PEK, aHaldu3a HMX IPOCTPAHCTBEHHO—BPEMEHHOM HW3MEHUYMBOCTH Ha
OCHOBE COBPEMEHHBIX HAOJIOJACHUN M OLEHKW BIUSHHUS HOBBIX IOCTPOCHHBIX
BOJOXPAaHWIUIL HA JIEHOTEPMUYECKHE YCIOBUS B BBICOKMX IIAPOTaX. ITO
JEMOHCTPUPYET IIyOOKOE MOHMMAaHHWE HAyYHOIO0 KOHTEKCTa U OOOCHOBBIBAET IIEJ]b
VCCIICIOBAHUS V3y4UTh XapaKTEPUCTUKH IIPOCTPAHCTBEHHO-BPEMEHHOMU

N3MCHYHNBOCTHU JCAOTCPMHUUCCKOIO PCXKHUMa B Poccuiickon ApKTI/IKe C



UCIIOJIb30BAHUEM CaMBIX COBPEMEHHBIX JI@HHBIX HAONIOACHUN W  TOJYYHTH
JIOJITOCPOYHBIE TIPOTHO3BI UX U3MEHEHHH B 21 Beke.

Henn m 3amaum uccienoBaHus CPOPMYIHPOBAHBI SICHO M JIOTUYHO. ABTOD
pacmupuin 0a3pl JaHHBIX O TEMIIEpaType BOJBI M JeAOBBIX siBieHUsIX (319
THIPOJOTHYeCcKUX MocToB 3a mepuoa 1961-2021 rr.), nmpumeHusI OONBLION HAOOP
CTaTUCTHYECKUX METONOB (aHAamM3 TPEHIOB, TIOUCK MEPEJIOMHBIX JIET C
UCIOJIb30BaHNEM TecTa byumanma, Tect MaHHa- YUTHH), pacCuuTal TEIJIOW CTOK C
y4€TOM pPa3BUTUSA THIPOIHEPIeTUKH, U MPOU3BET OLEHKY OyIylIMX H3MEHEHUU C
ucnoip3oBanueM mojeiner CMIP6 (ciienapun SSP126 1 SSP585). Mertomonorust
UCCIICIOBAHUI TpeacTaBisieTcs HaaéxkHo (mpum. TepmuH robust mepeBenéH B
KOHTEKCTE, B KOTOPOM OH YIOTPEOJsieTCS B CTAaTUCTHKE). KOMOWHAIHS
SMIIUPUYCCKUX JaHHBIX, peaHanu3a ERADS, u perpeccuonHblii aHanu3 (mpuM. B
opurnHasie Modeling, mepeBoa aH B KOHTEKCTE) OOECIICUMBAIOT JOCTOBEPHOCTH
pesynbratoB. [lepmon HaOmomenuid (1961-2021 1r.) ™ Kpurepuwm BBIOOpa
(rUAPOIOTHIECKUX) TTIOCTOB XOPOIIO 0OOCHOBAHB 1 MUHHUMH3UPYIOT MTOTCHIINATHHBIC
OIIIHOKHU.

Hayunass HoBu3Ha pa®oThl 3HauuTenbHa. Co3MaHa OIHA W3 KPYMHEWUIIUX
CYIIECTBYIOIIUX 0a3 JaHHBIX MO JIEHOTEPMHUUYECKOMY PEXKUMY apPKTHUYECKUX PEK.
beimy BBIsBIICHBI pEeruoHbl ¢ Haubojee BBIPAXKEHHBIMU W3MEHEHUSIMHU, MPOBEICHA
OLIEHKA COBPEMEHHON BHYTPUTOJOBON M3MEHUYMBOCTH M3YYaeMbIX XapaKTEPUCTHK, a
TaKKe MPOBEJEHA OLIEHKA TEIJIOBOTO cTOKa B CeBepHbIN JIeqOBUTHIN OKEaH C y4eTOM
ero TpaHcopMalUHh B 3CTyapHbIX 30HAX. Takke HOBBIMH SBIISIFOTCS IPOTHO3BI
IPOJOJDKUTEIHLHOCTH JIEIOBBIX SIBJICHHM W JenocTtaBa Ha 21 Bek: IMOKa3aHO, YTO
OPOJOJDKUTENBHOCTh  JIEIOCTABA  COKpaTUTCs  Oojiee  CyIIECTBEHHO,  4YeM
POJIOJKUTEIBHOCTD JICJAOBBIX sIBICHUH (10 2-3 MecsiieB B cooTBeTCTBUH ¢ SSP585).
OTH pe3yJIbTaThl JOMOJIHSIOT CYUIECTBYIOIIME MCCIEA0BaHUS COBPEMEHHBIMU U
NOAPOOHBIMU OLEHKAMU.

[IpakTHyeckass 3HaUUMOCTb 3TOW pabOThl TakKe BBICOKA. Pe3ysbTaThl MOTYT
UCIIOJIb30BaThC B HMH)KEHEPHO-TUIPOMETEOPOJOTMYECKUX H3bICKAHUAX, OLEHKE
pHCKa ONAaCHBIX THIPOJOTMYECKHX NPOIECCOB (3aTopbl JbAa, TepMoabdpaswsi),
IUIAHUPOBAHUSI ~ TPAHCHOPTUPOBOK M AKOJIOTO-TUAPOJOTHYECKUX  PACUYETOB.

CO3I[3,HHBIC KapThl U 0a3bl JaHHBIX ITOAXOJAT AJIA KIIMMATHYCCKOIr0O MOHHMTOpPHUHTA, a



IpOTHO3B! (IIPUM. HMEIOTCS B BUAY OLICHKU OYIYIIMX XapaKTEPUCTHUK) MOTYT TOMOYb
B BbIpAOOTKE aJalTallMOHHBIX CTpAaTernii K U3BMEHEHUSIM KiIuMaTa B APKTHKE.

Juccepranusi JOrMYHO CTPYKTYMPOBAaHA U BKJIOYAET BBEJICHUE, IIECTh IJIAB,
3aKJIIOUCHUE W CIUCOK JuTepatypbl. O0béM (149 c.), kak u Hanmuuue 54 pUCYHKOB U
30 Tabmuu, COOTBETCTBYIOT YCTAHOBJIEHHBIM TpeOOBaHMSM. 3allMILAEMble
MOJIO’KEHHUS XOPOIIO0 000CHOBAHBI M OTPaXKAIOT JIMYHBINA BKIIAJ] aBTOPA.

Yro Kkacaercs MPOTHO30B OTHOCUTENIBHO Oyaylied MpOoaoSIKUTEIbHOCTH
JIEJOBBIX SIBJICHUN M JiefocTaBa B 21 Beke, ObUIO OBl 11€71€CO00pa3HO JOIMOIHUTH
00CyX/IeHHE aHAIN30M MOTEHIMAIbHBIX HEONPEIAEIEHHOCTEN U OMIMOOK. DTO MOXKET
OBITh CBA3aHO C (pakTOpamH, HE YYTEHHBIMU B pacuerax, TAKUMH KaK U3MEHEHUS B
CTOKE MOJ3EMHbIX BOJ, '3MEHEHHUS B CHE)KHOM MOKPOBE U PACTUTEIILHOM MTOKPOBE B
peuHbIX OacceilHax, KOTOphIE MOTYT UIpaTh OMNPECIIEHHYIO POjib B (pOpMHpPOBAHUU
TEIJIOBOT'O PEKUMA PEK B YCIOBHSX MOTEIUICHUS KIMMaTa.

Bmecte ¢ Tem yka3aHHbIE 3aM€uyaHUs HE YMAISIOT 3HAYUMOCTH
JCCepTallMOHHOrO  uccienoBanus. llpencraBneHHslit  aBTOpedepar oOTBedaer
TpeOOBaHUSIM, YCTAaHOBJIEHHbIM MOCKOBCKMM TOCYAApPCTBEHHBIM YHUBEPCUTETOM
umenn M.B. JlomonocoBa. Coaepkanue aBTOopedepara COOTBETCTBYET HACHOPTY
cermanbHocT 1.6.16. T'maoponorust cym, BOIHBIE pecypchl, Tuapoxumus (o
reorpaueCKUM HayKaMm), a TakKe KpPUTEpUsM, OmpenesieHHbIM . 2.1-2.5
[TomoxeHnss 0 NPUCYXKIAECHUHM YUYEHBIX CTeneHEeW B MOCKOBCKOM TrOCYyJapCTBEHHOM
yHuBepcurere uMeHu M.B. JlomoHOcOBa, U IpaBWwiIaM, OIIPEIEICHHBIM B
npuinoxkeHusix Ne 8, 9 I[lomokenus o auccepTalMOHHOM coBeTe MOCKOBCKOTO
rocyZapcTBEHHOro yHuBepcurera umeHu M.B. JlomonocoBa, a aBTop Bacuienko
Anexkcannp HukonaeBud 3aciy>XKMBaeT MPUCYXKACHHUS YUEHOW CTENEeHW KaHaujaTa

reorpau4ecKux HayK.

s, Ban ITun, mato coriacke Ha BKJIIOYCHHE CBOMX MEPCOHAIBHBIX JAHHBIX B
JIOKYMEHTBI, CBSI3aHHBIC C PabOTON MUCCEPTAIIMOHHOTO COBETA, M UX JAbHEHIIYIO
00paboTKy.

KanauaaTr reoaoro-MMHEpaJIOTHYECKMX HAVK, m)od)eccop akagemMuu Hayk Kuras
Hpod)eccop B MHCTHUTYTC FGOFDa(bI/I‘-IeCKI/IX HAaVK W IIPpHUPOAHBIX PECYPCOB aAKaACMHUH

Hayk Kuras
Ban [1un Toonuco

19.11.2025




KoHTakTHEIE TaHHEBIE!

Ten.: +86(10)648893308, e-mail: wanping@igsnrr.ac.cn
CrnenuanbHOCTh, TI0 KOTOPOM 3amtuiieHa guccepranus: 1.6.6. 'naporeonorus

Anpec mecta padotsl: 100101, Kuraiickas HapoHas pecnyOauka, r.llekuH, paiion
Yaotian, yu. JlaryH, 1.11A, UHCTUTYT reorpaduyecKkux HaAYK U MPUPOJIHBIX PECYPCOB
akameMuu Hayk Kuras, kinrodeBas 1abopaTopus KpyroBOpPOTa BOJbI U

CONYTCTBYIOIIMX NPOLIECCOB Ha CYIIE
Ten.: +86(10)64889287; e-mail:

[Moanuck corpynnuka Hazpanue opranuszainuu U.0.@amMunms y10CTOBEPSIO:

PykoBOOHUTENB/COTPYIHUK N.0. damunus
Tloonuce
/lata ITeuats opranusanuu
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