ISSN 2311-0902 (print)
ISSN 2616-7271 (online)

Homep 29 2022
Issue 29

YKPAIHCbKUK :
NAPOMETEOPOIIOINYHUW
XYPHAI

Ukrainian Hydrometeorological Journal




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU
Ministry of Education and Science of Ukraine

OJIECBKHUH JEPKABHUM EKOJIOI'TYHUM YHIBEPCUTET
Odessa State Environmental University

VKPAIHCBKHUHA 5
I JIPOMETEOPOJIOT'TYHUI
KYPHAJ

N\ v

Ukrains’kij Gidrometeorologi¢nij Zurnal

Ukrainian Hydrometeorological journal

HAVKOBHU XXYPHAJ
Scientific Journal

JIpyKyeThest 2 pa3u Ha piK
Issued: 2 times a year

3acuoBanmii y 2005 p.
Founded in 2005y.

Ne 29, 2022

Oneca
Onecbkuii Aep>kaBHUN €KOJOTIYHUN YHIBEPCUTET

2022



3acHOBHHK i BHAaBelb:
OoecbKuil deporcasruil exono2iuHuil yHisepcumen

Tonosnuit pedakmop

10. C. Ty4KoBeHKO, 1-p reorp. Hayk, npod.,
npopekTop 3 HaykoBoi pobot OJJEKY (Oznechknit
JIep)KaBHIUI KOJIOTTUHHIT YHIBEPCUTET)

3acmynnuku 201061020 pedakmopa

H. C. JIo6oaa, 1-p reorp. Hayk, npod., 3aB. kadeapu
rigpoexoiorii Ta Boguux pecypcis OJIEKY;
penaxrop po3xiny : I'iapororis cymi,

BOJIHI PeCypCH, TipoXimist

T. A. CadpaHoB, 1-p reos.-MiHep. HayK, Ipod.,
3aB. kaenpu exonorii Ta oxoponu noBkimtt OJJEKY;
penakrop po3niniB : KoncrpykTruBHa reorpadis i
palioHaJIbHE BUKOPHUCTAHHS IPUPOJIHUX PECYPCiB,
EKoJIOTiuHi aCIeKTH MPUPOIOKOPUCTYBAHHS

B. M. Xoxu10B, 11-p reorp. HayK, npod.,
MIPOPEKTOP 3 HaBYAIbHO-MeToMuHOI pobotn OJJEKY;
penaktop po3ainis : Mereopoioris
1 KJIIMaToJIorist, ArpoMeTeopoJIoris

Yienn penakuiiiHoi kosierii

A. A. BaknaHoB, 1-p di3.-mar. Hayk, mpod. mereopouiorii, reodisuku,
CT. HayK. criBpoO. JIaTChbKOro METEOpOJIOriYHOro iHCTHTYTY; acolliioBaHHi
npo¢. Iucruryry Hinsca Bopa Komenrarencekoro ywiBepcutery (amis);
M. A. BepaincsKkuid, 1-p reorp. Hayk, npog., 3aB. kadeapu oKeaHoJorii Ta
Mopcbkoro mnpupojokopuctyBanus OJIEKY;  B. B. I'pedinb, 1-p reorp.
Hayk, mpod. kadenpu rigpororii Ta  rigpoekosorii  KuiBchkoro
HarioHanbHOro yHiBepcurery im. Tapaca Illeuenka; /[I. B. Jlykamos, a-p
Gion. Hayk, mpod. Kadeapu ekonorii Ta OXOPOHH HABKOJMIIHBOTO
cepeioBHIIa, 3aB. Kadeapu ekosorii Ta 300i0ril KuiBchbkoro HauioHaiIbsHOTO
yHiBepcurery im. Tapaca [lleuenka; O. Makapincskuii, PhD B reorpadii,
NpOB. HayK. CmiBpoO., ABcTpaiiificbkuili IHCTUTYT MOPCBKHX Hayk,
nocmiaHuibkuii neHtp "Apadypa-Timop" (Ascrpanis); . MakapiHcbka,
PhD y reodisuui, Cnyxba sikocti Boaw/ Bimmin BomaHux pecypcis,
JlenaprameHT ~ ekosorii Ta  NpUPOJHUX  pecypciB  (ABcTpaiis);
O. B. Myapak, a-p c.-T. HayK, nmpod., 3aB. KadeapH eKoJIorii, IPUPOAHUINX
Ta MareMatnyHux Hayk K3BO "BinHuibka akaiemis Oe3nepepBHOI OCBITH';
B. A. OBuapyk, I-p reorp. HayK, JIOLIEHT, JIUPEKTOP
Tizpomereoposnoriynoro incrutyty OJEKY; A. M. IloJboBHii, 1-p reorp.
Hayk, mpod., 3aB. kadenpu arpomerecoposiorii ta arpoexosorii OJIEKY;
I.T. CemenoBa, a-p reorp. Hayk, JIOLEHT, npod. Kadeapu BiHCbKOBOT
migrorokn OJIEKY;  C. M. Cremanenko, 1-p ¢i3.- mar. Hayk, mpod.,
pexrop OJIEKY; M. M. ®@enopsk, 1-p 6ioi1. Hayk, npod. Ta 3aB. kapeapu
eKoJiorii Ta GioMOHITOpHHIY YepHIBELBKOr0 HAIL[iOHAIBHOTO YHIBEPCHTETY
im. Opist ~ DenpkoBuya; A.B.UYyraii, 1-p TexH. Hayk, JeKaH
npupogooxoporHoro ¢akyisrery OJEKY; K. P. lllakip3anoBa, ja-p
reorp. Hayk, mpod., 3aB. kadeapu rigposorii cyui OJEKY.

Founder and Publisher:
Odessa State Environmental University

Editor-in-Chief

Yurii S. Tuchkovenko, D. Sc. in Geography, Prof.,
Vice-Rector for Research of OSENU (Odessa State
Environmental University), Ukraine

Deputies of Editor-in-Chief

Valeriy M. Khokhlov, D. Sc. in Geography, Prof.,
Vice-Rector for Educational Methodology of OSENU, Ukraine;
Editor of the sections : Meteorology and Climatology,
Agricultural Meteorology

Nataliya S. Loboda, D. Sc. in Geography, Prof.,
Head of the Department of Hydroecology
and Water Resources of OSENU, Ukraine;
Editor of the section : Hydrology,
Water Resourses, Hydrochemistry

Tamerlan A. Safranov, D. Sc. in Geology and Mineralogy,
Prof., Head of the Department of Ecology and
Environmental Protection of OSENU;

Editor of the sections : Constructive Geography
and Rational Use of Natural Resources,
Environmental Aspects of Nature Management

Members of the Editorial Board

Alexander A. Baklanov, D. Sc. in Physics and Mathematics, Prof. of
Meteorology, Geophysics, Senior Scientist /Project Leader at Danish
Meteorological Institute, Research Department; Adjoint Professor at the Niels
Bohr Institute of the University of Copenhagen, Denmark;
Mykola A. Berlinskyi, D. Sc. in Geography, Prof., Head of the Department
of Oceanography and Marine Nature Management of OSENU, Ukraine;
Angelina V. Chugai, D.Sc. in Technology, Dean of Nature Protection
Faculty of OSENU, Ukraine; Mariia M. Fedoriak, D.Sc. in Biology, Prof.
and Head of the Department of Ecology and Biomonitoring of Yuriy
Fedkovych Chernivtsi National University, Ukraine; Vasyl V. Grebin,
D.Sc. in Geography, Prof. of the Department of Hydrology and
Hydroecology of Taras Shevchenko National University of Kyiv, Ukraine;
Dmitriy V. Lukashov, D.Sc. in Biology, Prof. of the Department of Ecology
and Environmental Protection, Head of the Department of Ecology and
Zoology of Taras Shevchenko National University of Kyiv, Ukraine; Oleg
Makarynskyy, PhD in Geography, Lead Researcher, Australian Institute of
Marine Science, Arafura Timor Research Facility, Australia; Dina
Makarynska, PhD in Geophysics, Aquatic Health Unit / Water Resources
Division, Department of Environment and Natural Resources, Australia;
Oleksandr V. Mudrak, D.Sc. in Agriculture, Prof., Head of the
Department of Ecology, Nature and Mathematic Sciences of Vinnytsia
Academy of Continuing Education, Ukraine; Valeriya A. Ovcharuk, D. Sc.
in Geography, Assoc. Prof., Director of the Hydrometeorological Institute of
OSENU, Ukraine; Anatolii M. Polovyi, D. Sc. in Geography, Prof., Head of
the Department of Agrometeorology and Agroecology of OSENU, Ukraine;
Inna Semenova, D. Sc. in Geography, Assoc. Prof., Prof. of the Department
of Military Training of OSENU, Ukraine; Zhanetta R. Shakhirzanova,
D. Sc. in Geography, Prof., Head of the Department of Land Hydrology of
OSENU, Ukraine;  Sergiy M. Stepanenko, D.Sc. in Physics and
Mathematics, Prof., Rector of OSENU, Ukraine.

Peoaxmop anznomosnux mexcmie
A. B. IBaH4enko, kanj. Ginon. Hayk, gou. kad. inozemunx moB OJIEKY.

Bionogioansnuit cexkpemap
O. I. Mapynuy, criiBpoGiTHHK penaxuiiiHo-suaaBHnyoro Bijuiny OJEKY.

Editor of texts in English

Andrii Ivanchenko, PhD in Philology, Assoc. Prof. of the Department of Foreign
Languages, OSENU, Ukraine

Executive Secretary

Oleksandra I. Marunych, Officer of the Editorial and Publishing Department of
OSENU, Ukraine.

“YxpaiHcbKHii riIpoMeTeoposIoriuHuii ;KypHa1” € Creniani3oBaHMM HayKOBUM BUAAHHSM, B IKOMY MyOIiKyIOTbCS Pe3y/IbTaTH (yHIAMEHTAIbHUX Ta MPUKIAJIHUX
HayYKOBHX JIOCIIiKeHb y HanpsMkax “Tixpomereoposioris” (MeTeopoIoris i KiIiMaTosIorist; arpoMeTeopoIIoris; TiipoJIorist CyIii, BOJHI pecy pcH, IipoxiMis; OKeaHOoJIoris),
“KoncrpyktHBHa reorpadis i panioHalbHe BUKOPUCTAHHS NMPHPOAHUX pecypci” crenianbHocTi «Hayku mpo 3emimio» Ta « Ekonoriuni acnekTH npupogoKOPUCTYBaHHS
cnienianbHOCTI «EKonoris» 3 MeToro iHGopMyBaHHS PO CyYacHi HAyKOBi JOCATHEHHs YKPaiHCHKMX Ta 3apyOiXKHUX JOCHIIHHUKIB, PO3BUTKY BHIIOI OCBITH, ONPHIIIOIHEHH
pe3yIbTaTiB HAYKOBHX JOCIIDKEHB 3 TEOPETUYHHX Ta MPUKIAHUX ACTICKTIB BUPIIICHHS aKTyaIbHHX HPOOIEM y BiAMOBIIHUX a00 CyMKHUX 00IaCTAX HAayKH.

JXKypHan npusHaueHHH [UIs HAYKOBIIB, HAayKOBO-IIEJAarorivyHuX MpaliBHUKIB 3aKiaJiB BHUIIOi OCBITH, CTYJCHTIB, acIlipaHTIB Ta JIOKTOPAHTIB, (axiBLiB y raysi

MPUPOAHNYMX HAYK 3a crenianbHocTsMHu «Hayku mpo 3emimio» Ta «Exonoris».

Ukrainian Hydrometeorological Journal is a specialized scientific periodical that publishes the original results of fundamental and applied research in the following
fields: ‘Hydrometeorology’ (Meteorology and Climatology; Agricultural Meteorology; Hydrology, Water Resources, Hydrochemistry; Oceanography), ‘Constructive
Geography and Rational Use of Natural Resources’ of the specialty ‘Earth Sciences’, and ‘Environmental Aspects of Nature Management’ of the specialty ‘Ecology’. The
objective of the Journal consists in presenting the information on modern scientific achievements of Ukrainian and foreign researchers, promoting the development of
higher education, and publishing the original research works on theoretical and applied aspects of solving the topical problems in respective and closely-related areas of

science.

The Journal is intended for use by scientists, academic staff of higher education institutions, students, postgraduate students, researchers and experts in the sphere of

the Natural Sciences' specialties such as ‘Earth Sciences’ and ‘Ecology’.
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