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ripOMETEO0POJIOriYHOI 6e3neKku YKpaiHu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Diagnosis and forecast of oceanographic conditions in the Black and Azov Seas to ensure hydrometeorological
safety of Ukraine

Pedepar yKpaiHCBKOIO:

[TpenmeT mocifkeHHs — MiHAMBICTh OKeaHorpaiyHUX Ta €KOJIONYHUX XapaKTePUCTUK B YKPaiHChKiil 4aCTUHU
akBaToOpill YOpHOro Ta A30BCbKOT'O MOPIB Ta iX iMIIaKTHUX 30H. OO'€KT LOCIIIPKEHHS — [IiaTHO3 CTaHy MOPCbKOTO
cepeloBUIIA Ta BUPOOJIEHHS ONepAaTUBHUX IPOTHO3iB MiHIMBOCTI METEOPOJIOTIYHNAX YMOB HaJ, MOPCHKOIO
aKBaTopi€lo, okeaHorpadivHMX i €KOJIOTIYHMX XapaKTEePUCTUK MOPSI i3 3aCTOCYBaHHSIM METOZiB YMCEJIbHOTO
MaTEMaTUYHOI'O MOJEJIOBAHHS. MeTa LOCIIPKEHHS — I10JISITa€ Y BLOCKOHAJIEHHI 1 PO3BUTKY HalLliOHAJIbHO]
AaBTOMAaTM30BAaHOI CUCTEMMU [iarHO3y Ta OII€PATUBHOTO IPOrHO3YBaHHS KOPOTKOYACHOI MiHJIMBOCTI
OKeaHOrpadiuyHNX Ta €KOJIOTIYHUX TaPAaMETPiB CTAaHy MOPCBHKOTO CEPELOBHUIIA aKBATOPisiX HOPHOTO Ta A30BCHKOTO
MODIB, gKa 6a3y€eThCs1 HA BUKOPUCTAHHI YMCEJIbHUX MATEMAaTUYHUX MOZEJIEN OCTaHHbOTO IMOKOJIiHHA. MeToau
IOCJiI)KEHHSI — YACEJIbHI MPOTHOCTUYHI TipOTepMOJUHAMIYHI MOJIeJli OKeaHOTrpaiyHUX IIPOLIECIB Y MOPCBKOMY
cepeloBUlIi, CIIeKTpabHa MOAEJb BITPOBOTO XBUJIIOBAHHS, ME30MacIITabHa IPOrHOCTAYHA MOJEJb
METEeOPOJIOTIYHUX YMOB, CTaHAAPTHI CTATUCTUYHI MeTOM 06pPOOKY TipoMeTeoposoriyHoi iHpopmalii. BukoHaHo
yIOCKOHaJIEHHSI aBTOMATU30BaHOI'O MOJI€JIbHOIO KOMILJIEKCY [JIs iarHo3y i IporHo3y okeaHorpagiyHux
XapaKTEPUCTHUK B YKPAIHCBKill YaCTHUHI aKkBaTOPii A30BO-YOpPHOMOPCHKOTO 6aceiiny, creopeHoro y 2017-2019 pp.
ligpopnnamiunwmii 6510k Komisekcy Delft3D-FLOW 6yB 3amiHeHMI HA YMCJIOBY TiApOTEpMOIUHAMIYHY MOIEJIb
HoBoro rnokosinHs Delft3D Flow Flexible Mesh. BukoHaHO HanamTyBaHHS MOJI€/IbHOTO KOMIIEKCY [jIs pOOOTH Ha
HECTPYKTYPOBaHill po3paxyHKOBil ciTui. [IprBeneHi pe3ysbTaTu YMCIOBUX €KCIIEPMMEHTIB IIPOBEAEHUX IJIs1
IIePEBIPKYU NPALE31aTHOCTI OHOBJIEHOI'O IHTETPOBAHOIO KOMILJIEKCY MOJiesiell. BUKOHaHMI aHasli3 3MiHU BOGHOCTI
pivok ynaiu, [IHictep, JHinpo, [liBgennuit Byr. BUKOHaHO HasaMITyBaHHS Ta IPUBEJIEH] PE3yIbTaTU iCIIUTIB

Me3oMacumTabHoi MeTeoposioriyHoi mogesi WRF 11711 mporHo3yBaHHsI MET€OPOJIOTiYHUX YMOB HaJl MOPEM.

Pedepar aHIJIiHCBKOIO:

The subject of the study is the variability of oceanographic and ecological characteristics in the Ukrainian part of
the Black and Azov Seas and their impact zones. The object of the study is the diagnosis of the state of the marine
environment and development of operational forecasts of variability of meteorological conditions over the sea
area, oceanographic and environmental characteristics of the sea using methods of numerical mathematical
modelling. The aim of the study is to improve and develop the national automated system of diagnosis and
operational forecasting of short-term variability of oceanographic and environmental parameters of the marine
environment in the Black and Azov Seas, which is based on the use of the latest generation numerical
mathematical models. Research methods used in the study are numerical prognostic hydro-thermodynamic
models of oceanographic processes in the marine environment, spectral model of wind waves, mesoscale
prognostic model of meteorological conditions, standard statistical methods of information processing. The
automated modelling complex for diagnosis and forecast of oceanographic characteristics in the Ukrainian part of
the Azov-Black Sea basin water area, created in 2017-2019, was improved. The Delft3D-FLOW hydrodynamic block
of the complex was replaced by a new generation numerical hydro-thermodynamic model Delft3D Flow Flexible
Mesh. Adjustment of the modelling system to work on an unstructured computational mesh was performed. The
results of numerical experiments carried out to verify the performance of the modernised integrated suite of
models are presented. The water availability of the rivers Danube, Dniester, Dnieper, Southern Bug has been



analysed. The mesoscale meteorological model WRF was configured to provide forecasts of meteorological
conditions above the Black Sea. The results of the model test runs are presented.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: V10CKOHANEHWII aBTOMATH30BaHNI MOJIETIbHUI KOMIUIEKC ISl JarHosy i
IIPOTHO3Y OKEAHOrpaQiuHMX XapaKTE€PUCTUK B YKPAIHChKUI YaCTUHI aKBaTOpPii A30BO-JOPHOMOPCBHKOro 6acerHy Ta

pe3yJIbTaTU MOTO 3aCTOCYBAHHS Y BUIPOOYBAJIbHOMY PEXKMMI.

Hassa HTII aHr/1ificbKO¥0: Advanced Automated Modelling Complex for Diagnosis and Forecast of
Oceanographic Characteristics in the Ukrainian Part of the Azov-Black Sea Basin Water Area and Results of its
Application in Test Mode.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTrpumaHi PE€3yJIbTAaTH: MeToau, TEOPIii, OHOBJIEHA BEPCiA MPOrPaMHOrO KOMIIEKCY Ta Pe3yJIbTaTH i

3aCTOCYBaHHS
l'asy3s 3acTocyBaHHs: 73.10.1 [locifkeHHs i pO3POGKHY B ratysi IPUPOAHUYHMK HAYK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Onosnena Bepcis aBTOMAaTU30BaHOTO MOEBHOTO KOMIUIEKCY 1Sl [iarHO3Y i IPOrHO3Y
okeaHorpagiuHUX XapaKTEPUCTHK B aKBATOPisIX MiBHIYHO-3axifgHiN yacTuHU YopHoro mops (TTH3YUYM) y cknani

41 CJIOBOI riipoTepMoguHamMiuHoi Mozesti HoBoro nokosiinHs D-Flow FM (Delft3D Flow Flexible Mesh) Ta
CIEeKTpaJsIbHOI XBUIbOBOI Mozesni D-Waves (SWAN), HasamToBaHux 1151 po60TH Ha HECTPYKTYPOBAHUX
IIPOCTOPOBUX PO3PAaXyHKOBUX CiTKax. Pe3ysbTaTi BUIIPOOYBaHb OHOBJIEHOTO MOJIE€JIbHOTO KOMIIJIEKCY IJIst
BM3HAYEHHSI OCOOJIMBOCTEN i MPOCTOPOBO-YaCOBUX MacIITabiB nomupeHHs B akBaTopii [IH34YM TpanchopmMoBaHuX
i 3a6pysHeHux Bo, piuku JHINPO, gKi HaAIAMIIN 10 MOPS B Pe3yJIbTaTi EKCTPEMAIbHO BEJIMKOTO ITYYHOTO MIaBOJIKA,
BUKJINKAHOTO PyHHYBaHHSAM rpebsi KaxoBcbkoro Bopocxosulia y 4epBHi 2023 poky, a TakKoX pe3ysbTaTu
MOJI€JIbHAX PO3PaxyHKiB MiHJIMBOCTI OKeaHOTpaiyHMX XapaKTepUCTUK y sucronagi 2023 p. AHasi3 3MiH BOAHOCTI
pivok Hynau, [JHictep, JHinpo, [liBgenauit byr, AKi 3Ha4HOIO MipOI0 BU3HAYAIOTh IPOCTOPOBO-YaCOBY MiHJIUBICTh
TEMIIEPATypPH i COJIOHOCTI, TEPMOXaJIiIHHY CTPYKTYPY BOJ. Pe3ysbTaTi HalalTyBaHHS Ta iCIIUTIB Me30MaCIITaOHO]
MeTeoposoriyHoi mogesti WRF 11714 IporHo3yBaHHS METEOPOJIOTIYHUX YMOB, Ki CYIIPOBOIKYIOTh IITOPMHU HA

YopHOMY MOPI.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,
[MosyinmeHHs SIKOCTi XXUTTS Ta 3[0POB'sl HAceJIeHHs!, ePEeKTUBHOCTI [iarHOCTUKY Ta JIiIKyBaHHS XBOPUX, [linBUIIeHHS

aBTOMaTHU3allil BUPOOHUYUX MPOLIECiB
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 12.2024
3akiHyeHH4d eTamy: 01.2025

Cno>kuBavi Npoaykiiii: lizpomeruentp YopHoro ta AzoBcbkoro mopis JJCHC Vkpainu, YkpaiHChKuit
HayKOBUI LIEHTP €KOJIorii MOps MiHicTepCcTBa 3aXMCTy NOBKIJIIA Ta IPUPOJHUX pecypciB YKpainu, LlenTp HaBirauii,

rigporpadii Ta rizpomeTeoposiorii BifickkoBo-Mopcekux Cun 36poiiHux Cui YKpaiHu

HepcneKTHBHi PHHKH: MOperocnojapcbKuil KOMIJIEKC YKpaiHU, MOPChbKa TPAHCIIOPTHA iHPPaCTPyKTypa,
[IOPTOBO-TIPOMMUCJIOBI i peKkpealiliHi KOMIJIEKCH PO3TalllOBaHi HA MOPCBKOMY y306epesxki YKpaiHu, 06'eKTU

BUI00YTKY KOPUCHUX KOIMAJIMH 3 MOPCHKOTO 1Ieb(Qy, MOUYKOBO-PSTyBasbHA ciyxk6a JCHC Ykpainu
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