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IIporuos moroaubix KatacTpod B HepHoMopckoM perunoHe

IHpedemasaenst cpedemsa onepamusHozo Npo2HO3a KAMACMPOPUMECKUT NO2OONBIT AGAEHUT
6 UepHomoperom Pestione ¢ UCHOABIOGAHUEM ME3OMACUIMAOHHLT amsmocheprnr modenett MM5
u WRE, a maxoce sonrnosori modeanw WAM. Hoxazaro, wmo nasodnenue 6 Kpacrodaperxom xpae
Poccuw 7 woan 2012 2. 6bino npederkazaro 36 nams oneid, a xamacmpopuseckudl wmmopm 11
noabpa 2007 2. 6bausu nobepesicva Kpvima — 3a mpu dna 0o mpazuteckur cobwamuti. Qbcyorc-
JeMbt KAMECTNBO CUCTEMbBL Peuonaibhroz0 npoznoza MI'H HAH Yxpauns u ee npeumywecmea
neped cucmemami 2a00areH020 npoeroda. Cucmema onepamueHozo PEUOHANBHOZ0 MOOEAUPO-
sanus ammocpepo, 6 MIH HAH Yipaunst mozaa 66t cmamb aAEMEHIMOM 603MOHCHOT CUCTE-
ML PAHHEZO ONOGEUELHUA 0 N0200HBIT Kamacmpopar 6 Azoeo-Tepromoperom peeuone.

Hagoauenune 6-7 uroas 2012 r. B Kpacuomapckom kpae Poccuniickoit Degeparnun yaecno 6omee 170
KUBHEH 1 MPUYHHUIAO ONPOMHBIN MaTepuaJibHbLi yiepd. Karacrpoduyeckuit mrmopm 11 HoaOps
2007 r. Bou3u nobepexbs Kpbiva npuees K rubein u aBapusM MHOXKECTBO CYJIOB, YEJIOBEYECKIM
FKEPTBAM, YKOJTOTHIECKIM BENCTBIAM H3-3a COPOCA B MOPE HOMBITION0 KOJIUIECTEA Ma3yTa. BasKHO
OTMETUTh, YTO IPOTHO3 00enX KaTacTpod MOABUICS B HHTEPHETE COOTBETCTBEHHO 34 IATEH U TPOE
CYTOK 710 Tparmgeckux cobwituii [1]. PermonasmbHas crmcTemMa PAHHErO OMOBEIEHHS O MOTOIHBIX
KaracTpodax B MPUYEPHOMODPCKOM PErHOHE MO3BOJIMIIA OBl CHENaTh BBIBOJ O HAJIBUTAOIIAXCS
DemCTBUAX U, TEM CAMBIM, CMATINATE UX MOCTEACTBHsS. COo3TaHne TaKOH CHCTEMBI BOBMOYKHO HA
OCHOBE DErHOHAJBLHOIO MOJIETHPOBAHNS aTMOCHEDHI.

Hesb ganHOrO COODIIEHNS — MIPEACTABATE CPEACTBA OUEPATHBHONO PEIMOHAIBHOIO TPOTHO3A,
yxe umeroriuecs B MopckoMm ruapodmuzndeckom nncerutyre HAH Vkpausbl, Kak BO3MOMKHBIN
sAeMeHT OyayIneil CHCTEMBI PAHHETO OMOBEIICHHUS O MOTOMHBIX KaTacTpodax B Aszopo-YepHo-
MODCKOM DETHOHE.

Cucrema KpaTKOCpOUHOro mereopojiorudeckoro nporunoza MI'YMT HAH Vkpawu-
HbI. B BeIymmx MUPOBBIX ONMEPATHBHBIX IIEHTPAX TPOTHO3a Moromasl, Takux kak NCEP/NCAR
n FCMWEF, 9eThiDpe pasa B CYTKH BBIMOTHSETCS THOOATBHBIN OMEPATHBHBIN MPOTHO3 TOTOIEI
¢ TPOCTPaHCTBEHHBIM paspernennem 30-50 kM. g amammsa cocTOSHES aTMOCHEDPHI HCIOIb-
BYIOTCA BCE TOCTYITHBIE JaHHLIE: CTYTHIKOBLIE U HAZEMHBIE M3MEPEHN S, BEPTUKATBHBIE 30HINPO-
Batus u ap. |2, 3]. I'mobanprbie arMochepHbIE MOIETH MO3BOJSIOT AOCTOBEPHO MTPOTHOBHPOBATH
PasBUTHE U HEPEMEIIEHUE CHHOITHYECKUX MUK/IOHOB ¢ 3a0/1arOBPEMEHHOCTBI0 HECKOIBKO CYTOK,
OJIHAKO, B CHJY UX I'PybOro mpoCTPAHCTBEHHOIO Pa3PEIIeHUs, HEJIOOIMEHUBAKT IKCTPEMAIBHBIE
BHAYEHUS CKOPOCTH BETPA U OCAIKOB [4]. DTO 0BCTOATENBCTBO HMEET KPUTHIECKOE SHAYCHHE TIIsT
MPEICKABAHNS PETMOHAIBHBIX TTOTOTHBIX KATACTPOd.

Yrobbl yiyUHIUTE HPOrHO3 YKCTPEMAJIBHBLIX HOTOAHBIX sSBAEHIN HEOOXOAUMO HCIOAL30BATH
PErHOHAJBHBIE MOJIEIN ¢ NPOCTPAHCTBEHHBIM PasperienueM BiioTh 10 1 kM. CooTBercTBytoime
MesoMaciTadbubie arMocdepubie Mogean MM5 n WRF pazpaboransl HammoHaabHbIM TEHTPOM
armocdepubix nccaenopannii CIIIA xax s HAYIHBIX UCCICAOBAHWUI, TaK U JijIs BBIMOJTHEHMS
OIIEPATHBHBEIX TPOTHOZ0B U PErHOHAIBHBIX pe-aHaanzoB [5]. Takas momens Tpebyer ajanramuu
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K KOHKPETHOMY PEr'HOHY, KOTOPast 3aK/JIH0YAETCsi B BRIOOPE HANDOJIEE TIOIXOJIAIINX CXEM TT1apaMeT-
puzaruit (hU3MHecKuxX MPOIECCOB, a TakKe OoJiee JIETATLHOM 33JJAHUN CBOHCTB MOJICTHIAOINIEH
IIOBEPXHOCTH, B 0cOOeHHOCTH oporpadun B mannoMm permone. Moxensr MMS5, amanTupoBaHHAs
Kk Yepromopckomy pernony B MI'MI HAH VkpauHbl, UCIIO/Jb30BaATIACH JIJIS UCCAEIOBAHUSA OT-
JIEJIBHBIX ME30MACIITabHBIX ATMOCHEPHBIX MPOIECCOB U 9KCTPEMATBHBIX siBIeHui [6-9].

Haummast ¢ 2007 ., MT'W HAH Vxpawnsr #Ha ocHoBe Mojean MM5 Boimonmsier mast Yep-
HOMOPCKOTO PETHOHA, OITEPATHBHLIN TPOTHO3 ITOTOMBI ¢ TTPOCTPAHCTBEHHBIM pasperienreM 10 kv
U 3a0JIaTOBPEMEHHOCTBIO TPOe CyTOK. Pasmepnl pacuerHoii obsactu cocrapisior 39-49° c. .,
25-45° B. JI., TAK 9TO OHA MOKPBIBAET BCIO AKBATOPHIO EPHOIO MOPsT U TO3BOJISIET AHAJUZUPO-
BaTh KAK CUHOIITHYECKYIO CHTYAITHIO, TaK U Me3oMacITabHble 0coOeHHOCTH. B KadecTBe OOKOBBIX
I'DAHUYIHBIX YCIOBUH UCIIOIB3YIOTCST PE3YILTATE 1100abHoro mporuao3za NCEP/NCAR GFS [2].
C magajia 2011 1. BBITOJTHSAETCH TAKKE TTPOrHO3 JJ1si KPBIMCKOIO PErHOHA ¢ PA3PEIeHUEM 3 KM,
a ¢ cepeaunbl 2011 1. 3ab/1arOBPEMEHHOCTH TTPOTHO3a, ObLIA YBEJIHYEHA J0 IATH cyTOK. Ha ce-
TOTHST B MHCTUTYTE PEATHU30BAH KPATKOCPOIHBIH METEOPOJOTUIECKIH TPorHo3 /st AzoBo-ep-
HOMOPCKOT'O DPErHOHA € MAPAJIICTBHBIM UCIOJIB30BAHUEM JIBYX ME30MACIITAOHBIX aTMOCPEPHBIX
mogstesieit — MM5 nw WRF. HomomHuTe bHO K aTMOC(hEPHOMY TTPOTHO3Y BBITIOJHSAETCS TTPOTHO3
BETPOBOI'O BOJIHEHHUsI HA BCEH akBaTOPHU TepHOTO MODsi ¢ HCIoJb30BanueM mojenn WAM [10].
PezyibraTel nporuoza B rpadutdeckoM u rnudposoM GopMaTax IpPeIoCTaB/ISIOTCT B OTKPBITOM
J0CTyIIe B ceTH uHTepHeT [1].

Karacrpoduueckuii muropm 11 Hosiopst 2007 r. Karacrpoduaeckuil mropMm ObLI CBsi-
3aH C IIPOXOKJICHUEM ITHKJIOHA, KOTOPBIH, BOSHUKHYB HAJ[ DTEHCKUM MOPEM, JIBUTAJICS Ha CEBe-
PO-BOCTOK HaJI 3ara (HON acTbio Yepuoro Mopst u Kpsivmoum [11]. @opMa 1 TpaeK Topust JBUKEHUST
NUKJIOHA B TVIO0AJBHOM U PErMOHAJIBHOM IIPOTHO3aX OKA3AIUCH TPAKTHIECKH UieHTHIHbIMU. Co-
IJIACHO DE3Y/IbTaTaM II0DAJLHOIO MPOrHO3a [2], ckopocTh BeTpa Ha yposHe 10 M Hay YepHbIM
MOpEM He JI0JIZKHA ObLIa PEBBIATL 25 M/¢, HO, [0 PE3YJILTATAM PEMMOHAJBHOIO IPOTHO3A, OHA
socturasa 32 m/c. IIpaBUILHOCTD PEMHOHATBHOTO TIPOIHO3 OATBEDKIAETCS JTAHHBIMHI CITY THHU-
KoBoro ckarrepomerpa QuikSCAT (Ha cpok mTopMa CKOPOCTh Berpa npesbimaaa 30 m/c [12])
U CTAHIAPTHBLIMHE U3MEPEHUsIMA Ha METEeOCTAHIHAX. B JacTHoCTH, B ['eHutdecke MaKCHMAJJIbHAS
HU3MEPEHHAsT CKOPOCTh BeTpa cocTaisiia 35 M/c (11.11.2007 12 : 00 UTC).

Ha puc. 1 npescrapiens! Ba BapUaHTa IPOIHO38 BETPOBBIX BOJIH € TOMOIILIO Mojean WA M
¢ pasperearem 10 kM. B niepBoM — Ha BXOJ[ MOJEIN II0/ABAJICH BETED IVIOOAJIBHOI'O ITPOI'HO-
3a [2|, Bo BTOpoM — omeparusnoro nporuoza MT'MI HAH Vkpaunsl. B paitone CeBacromosist
MaKCHMAaJIbHASA BBICOTA 3HAYUTEIHHBIX BOJIH JIOCTUTATA D M IS TVIODATHLHOM MOJETH U 7 M JJIst
MezomaciTabHoi Mojenu. B patione KepueHckoro 1mpoJinBa, 1Je 3aTOHY/I0 MHOT'O CYI0B, MAKCHU-
MaJIbHBIE BBICOTHI BOJIH ObLIN 5 U 9 M COOTBETCTBEHHO.

TTosnyaennsle ipu pernoHaJABLHOM IPOTHO3€ KAPTHI IIaPAMETPOB BETPOBBIX BOJIH IO3BOJISIOT
IOAPOOHO MPOC/IEIUTEL BOJIIONMIO 110JIs BOJIH. BoJiHbl, jocturnysiiue KepueHCKoro mpoJimsa,
pasroHsiuch U3 0bJIacTH, HpuerawIneit K npos. bocdop, pasBuBasich 110 JeHCTBUEM HOr0-3a-
MaJIHOTO BeTpa Ha NpoTsKenun npumepHo 800 KM B TeueHne cyToK. Kak U3BeCTHO, BBICOTA BOJIH
[PUMEDPHO IPOIIOPIMOHATBHA KBAIPATY CKOpocTH Betpa (cM., Hampumep, [10]). Tlosromy Hemo-
OIIEHKA, BEJTUIUHBI CKOPOCTH BETPa B IJI00aJIbHOM IIPOIHO3E IIPUBEJIA K ropasio 0oJiee CyIecTBeH-
HOM HEJIOOIIEHKE BBICOTHI BOJIH. B pesyibrare 1y100a/bHBIH TPOI'HO3 HE COJIEPIKAI IPEICKAZAHIS
0c0b0 OIMaCHOTO IITOPMA, B TO BPEMsl KAK PErMOHAJLHBIN IIPOTHO3 Ha OCHOBe Momeneinr MAM5
u WAM sgBHO yKasbIBaJ HA IPUOIMZKAIONIYIOCH KaTacTPOQy.

Karacrpoduyueckoe naBogHenue B KpacHogapckom kpae 6—7 utosis 2012 r. Lukion,
BBI3BABINHI 3KCTPEeMabHBIE 0ca K B KpacHogapckoM Kpae, chopMupoBalics BocTouHee YepHo-
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Puc. 1. Tlose BBICOTHI 3HAYMNUTENBLHBIX BOJH HA MOMEHT KaTaCTPOMHUUIECKOro MITOpMa. Pactuersl BBITOTHEHBI Ha
0CHOBE IVI0BAIBHOIO (@) M PErHOHAIBHOrO (6) IPOIHOZ0B.
Hugpo, 6 keadpame — BBICOTA BOJH, M
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Puc. 2. J/Ipyxcyrodnas cymMMa OCAIKOB B paiione karactpodnl. Pacuersr npusenens! cornacuo ryodbansaomy (a)
U PErHOHAILHOMY (6) MPOrHO3aM.
Hugpor 6 xeadpame — CyMMa OCAITKOB, MM

IO MODsI M MEJJIEHHO TIePEMEITAJICS Ha Foro-3amaji. B redenne s1ux cyTok (6-7.07) meHTp IUKI0HA
npakTHIecKu e cmectuiics [13]. Kpynnomacirabubie 0COBEHHOCTH 9TON CHHOITHIECKOH KAPTH-
HBI OBLIN TIPEJICKA3aHBI KAK IVI00AIbHBIMEA TPOrHOCTHUECKUME MOJICJISIMU, TAK U B PE3YJILTATE De-
IHOHAJIBHOTO IIPOTHO3a. [VI00aIbHBIE MOJICIIH JAJTH HE3HAUU TE/ILHBIE BJIMIHHBL 0CaIKOB |2 (eM. a
Ha pUC. 2), TJIe MAKCUMAJbHBIE JIByXCYTOYHBIE CYMMbI OCAJKOB B OKpectHOCTH HoBOpoccuiicka
cOCTABIAIOT OKOJI0 60 MM. COIACHO 2Ke TPSIMBIM U3MEPEHUSIM Ha METEOCTAHIMIX B [eIeH [KUKe
n HoBopoccuiicke, KOJIMIECTBO OCAJIKOB COCTABJSIIO cOOTBETCTBEHHO 283 1 275 MmM. B KpriMmcke
JIBYXCYTOYHAsI CyMMa 0CaIKOB jocturia 171 M. Pegyiabrarsl Me30MACIITAOHOIO OIEPATHBHO-
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Puc. 3. PesyaeraTter oneparasroro mporaosa MI'M HAH Vipaummsr 3a 20072013 rr. CyTouHbIe CYMMBI OCaIKOB
B paitorne HoBopoccriicka (a) W BbICOTa 3HATUTEIHHBIX BOJH B paiiore Kepuemckoro mposnsa. (6)

ro mporuoza mo mogean MMS ¢ pazpemenuem 10 xM geMoHCTpUDYET puc. 2, 6. MMeHHo Takas
KapTa 0CaJKOB OBLIA MPEJCTABICHa B CBOOOIHOM AQCTYIE B WHTEPHETE 34 MATh CYTOK /0 Ka-
tacTpodbl. OHa HaeT CyMMY OCaIKOB 3a IBOE CYyTOK B OKpecTHOCTH HOBOpoccuiicka, xoTopas
B TPHU Pa3a MPEBBIMIACT NPEACKAZAHNS NIODAJBHBIX MOJEIEH W COMTACYETCs ¢ N3MEPEHUSIMEI HAa
METEOCTAHIINSAX BO BPEMS KaTaCTPOQLL.

PeruonaJsibble MOAEIH B OTINYHE OT TIOOAJBHBIX BBIIOJHSIT HENOCPEICTBEHHBI pacyer
POTECCOB KY9eBOH KOHBEKNHH [4]. DTO MO3BOMLAET HE TOABKO YTOYHUTE MPOTHO3, HO U TETATHHO
pazobpatbest B pusuke seiaennii. CoznaBaeMblil MUKIOHOM MOTOK BO3Iyxa uMen B paitone Hoso-
poccuiicka ro-3amna Hoe Hanpapierne. [pn varexkaunu 1oro notoka Ha Mapxorckuil xpeber
BOBHHKAJ TOHEM BOBIYXA € BEPTUKAJBHON CKOPOCTBIO, TOCTUTARIMIEH 14 ¢M/c. DTO MPHBOAUIO
K WHHUIMHPOBAHUID [VIYOOKOH Ky4YeBON KOHBEKIIMM U JIOKAJbHOMY BBINAJIEHUI) OOMJIbHBIX JIHB-
HEBBIX OCATKOB. [IOCKOMBKY IMHUKIOH NPAKTHYCCKH HE MEPEMENIANICS B IPOAOIYKCHNE O—7 MO,
OIMUCAHHBI MEXAHU3M PADOTA B TEYEHHE HECKOJBKUX YaCOB, YTO U BBIZBAJIO KaracTpoduyeckoe
HaBosHERHE. Takoe 0ObsICHEHNE PACCMATPHBAEMOTO SBICHUS PACXOIUTCA ¢ BRiBOZamu [13], ocro-
BAHHBIME TOABLKO HA CTAHTADTHOM METEOPOJOTHIECKOM aHAN3E, U TAKIKE HERO3ZMOXKHO B PAMKAX
r100AIBHOTO MOJEINPOBAHNS, IOCKOJIBKY Tpebyer ydera peruoHaabHoi oporpaduu. B 10 ke
BPEMS TPEIJIOKEHHAS TPAKTOBKA CHTYAIMH XOPOIIO CONAACYETCH CO CHUMKaMK 0OJaMHOCTH CO
coytauka Mereocar [14], rie BeiIengeTCs pKas KydeBas OOIaTHOCT HAT, BOHOH KaTACTPOQHL.
CHUMKHI TOKA3BIBAIOT TIYOOKVIO KYIEBYI0 KOHBEKITHIO, MPOTOIKAIOINIYIOCS B TEUEHNE, O Kpaii-
meit Mepe, 18 © — ¢ 12:00 6 mroag mo 6:00 7 mrons, kKoroa B paitone OeICTBHUS BLIAIAIN JIHNB-
HEBBIE OCATKH.

BakHO OTMETUTH, YTO MPOTHO3 JAET BeCbMa HEDOJIBINYIO IJIOMAAb JOKAJUBAINE IKCTPE-
MAJTBHO GOBIMAX OCATKOB (CM. 6 HA DPHUC. 2), KOTOPAsA B JCHCTBATENBHOCTH HMETa MECTO [13].
XapakTepHbiil pazMep 00JaCTH, Ve JBYXCYTOYHAS CYMMa 0CaIKOB npeseiciiia 100 MM, cocras-
nger 50 kM. Hambonee ke cHALHBIM OCATKAM ¢ JIBYXCYTOTHON cyMMOii Hosiee 200 MM COOTBETCT-
ByeT obmacTh pazmvepom okono 20 kM. MTak, permoHAMBHBIN TPOTHO3, TPABUIBHO YIUTHIBAS
MUKpPouzuKy aTMOChHEPHBIX IPOLUECCOB, ACHCTBUTEIBHO JaJl IIPEACKAZAHIE KATACTPOMUIECKIX
nueHeill B okpectHocTH Horopoccuiicka. B 1o ke epems B paMkax rjiobaibHOTO MPOTHO3a, W
TPATUIMOHHOTO METEOPOIOTHYECKOTO aHAAN3a TaKOe MPecKazanue HbLI0 HEBOZMOMKKHbBIM.

O6Gcy»kmeHne pe3ynbTaToB. KauecTBO KPATKOCPOYHOTO TPOTHO3a 38 BCE BPEMS PabOTHI
cucrtembl B MI'M HAH Ykpaunbl jeMoHcTpUDYET PHC. 3, IVie NOKa3aHbl PE3YALTATH IPOTHO3a
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HHTEHCHBHOCTH ocalkoB B pafione Hosopoccuticka ¢ 2007 1. no HacTogiuee BpeMs (cHcTeMa Bpe-
MeHHO He paboTana B nepro ¢ fekabpa 2007 r. mo mroas 2008 1) (eM. a) M MOKa3aHbl pe3yIhTATH
MPOTHO3a BRICOTH 3HAYNTEIRHEIX BOMH B patioHe Kepuenckoro mpommea (cMm. 6). 'pacdmxn we
OCTABMAWT COMHEHAM, ©ITO MPOrHO3BI aHOMAJIBHO CHILHBIX AUBHeR Ha 7 mioad 1212 r. U KaTa-
cTpodudeckoro mTopMa Ha 11 mogbpa 2007 r. Morid 66l 6LITL JIETKO HIeHTADHAIIIPORAHEL.

B macToganiet pafoTe Ha IpHMepe IBYX KaTacTpOoQWIECKHX TIOTOHBIX SABRJISHAN B IPHYIePHO-
MOPCKOM pernoHe NpPOoAeMOHCTPHPORAHEI KA9eCTRO W HAJEXKHOCTh ME30MACIITAOHBIX aTMocdep-
HBEIX TPOTHO30B, & TAaKXKe UX TpedMYyIIecTBa Mo OTHOIIEHNK K NmobdalbHOMY TporHO3Y. [Ipes-
CTABJIeHHBIS CPEeICTBA ONEPATHBHOIO PErHOHAIBHOIO MoAennpoBanmd arMocdepsl B MI'M HAH
YKpanHbsl MOTJIH BBl CTATH 5JAeMeHTOM BO3ZMOIKHOHW CHCTeMBbl paHHETO OMNOBENeHHA O MOTONHBIX
kaTacTpodax B Azoro-UepHOMOpPCKOM permome.

Patoma swnoanera & pasxax npoewma COCONET {Contract No. 287844) cedvatoti pamonnoit npo-
epamamsts Baponetickozo Coofwecmen npu wacmudnotli noddepocke Nocydapemsennozo donda dyndanter-
maavhwr uccacdosarutl ¥epaurw {(Kowmpawm P53/117-2018).
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[Iporuos noroganx KartacTpod y HopHoMopchbKOMY perioHi

Hpedemasaeno ancofu onepomushozo npozyosy remacmpodiiuiur nozodnwur asuw, y Hopro-
MOPELROMY PEZIOHL 3 SUKOPUCTROHHAM Mesomacwmabnur ammocheprur smodeacti MMS 4 WRFE,
a maxosic reuavcsol modeai WAM. Hoxasano, wo nesins y Kpacnodapewwomy xpat Pocit ¥ aun-
A 2012 p. Gyao nepedbaneno za nams Juis, o kemacmpogiunud wmopm 11 aucmonada 2007 p.
nobausy yabepesicoica Kpumy — 3o mpu oni do mpezivnux nodiil. Obzosopeno axicms cucmemis
pezionaanmozo npoznozy MIT HAH Yrpaih ma £ nepesazu neped cucmemanm za0baanhioze npo-
zrosy. Cucmema onepamusHozo pezionaavhozo modeswsanns ammocgepu & MI'T HAH Ywepainu
MOHCE CIMEIMY EABMEHITIOM MOMCAUSGOT CUCTNEMIU DPEHHBORO CROSIUGHHA NDe NozodHl Kemacmpodu
& Aszoso-Jopromopevromy peziowi.
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Forecast of weather disasters in the Black Sea region

Means for the operational forecast of catastrophic wenther svents in the Black Sea region based on
MM5 and WREF mesoscale atmospheric models and WAM wave model are presented. It is shoun
that the flooding in the Krosnodar Region, Russia, July 7, 2012 was predicted five days before the
tragic events, and the catastrophic storm of November 11, 2007 off the coast of the Crimea was also
predicted three days in advance. Quality of the regional forecast of MHI NASU and its advanitages
over the global forecast are discussed. The operntional regional modeling of the atmosphere in MHI
NASU could become an important element of a possible early warning system for weather disasters
in the Azov-Black Sea region.
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