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OITACHBIE MOPCKHUE 'MIPOJIOI'HYECKUE ABJIEHUA
B CEBEPO-3AIIA/THOM YACTH YEPHOI'O MOPS

KiumaTtndeckre W3MeHEHMs IUIAaHETApHOrO Maciitaba 3acTaBisiOT JIOJKHBIM
0o0pa3oM pearvpoBaTh Ha BO3MOXKHBIE HEraTHBHBIE IMOCIIEACTBHS B PETHOHAIBHOM
acrieKTe, TIJe WX MPOSIBICHUS MOTyT OBITh JIONOJHHUTEIHHO O0YCIOBJICHBI
crierdukoil puzuko-reorpaduueckux (aktopoB M ycioBuil. Ilo 3Toit npuuune
paccMaTpuBaeTcsi KOMIUIEKC SKCTPEMalIbHBIX MOTOHBIX siBiieHni CeBepo-3amna Hoi
yacti UepHOro Mopsi [1si BO3MOXKHOM pa3pabOTKH MPEBEHTHUBHBIX Mep B OJDKaiIei
HepCIeKTHBE. AHAIN3 UCIONB30BAHHBIX JAAHHBIX NPSMBIX HAOMIOACHUI M HaydHBIX
MyOIMKaLUi TTO3BOMISET BBIICIUTh HAN0O0JIEE aKTyaJIbHBIC CBEICHHS U BBIIIOJIHUTH UX
UHTEpIpeTaluo. B yacTHOCTH, paccMOTpeHa ANHAMUKA YPOBHS MOPsI, IHTGHCUBHOCTb
AQHOMAJIBHBIX IOTOAHBIX YCIOBHM, mpouecchl (pOpMHPOBAaHMS JIEIOBBIX YCIOBHI,
OCOJIOHEHHUsI B YCTBEBBIX 00JacTX pek W ap. lIpuBeneHbl KOHKpPETHbIE NPHUMEpHI
HEraTHBHBIX NPUPOIHBIX SBJICHUH PaguKaIbHBIM 00pa30M BIHMSIOIINX Ha COLUATIBHO-
9KOHOMHUECKYIO 0a3y peruoHa u 0e301acHOCTb HACEIICHHUS.

KroueBsble ci10Ba: ceBepo-3amaanas 4actb YepHOro Mops, ypoBEeHb MOpSi, JI€IOBbIE
YCIIOBUS, OCOJIOHEHUS B YCTBAX PEK, IBTPOPUPOBAHHE.

BBEJIEHUE

Ilepuoauuecku ceBepo-3amnajiHas yacTb YepHOro MOpsi HAXOJUTCS MO BO3/IeH-
CTBMEM JKCTPEMAJIbHBIX MOTOAHBIX siBICHUNA. OIEHKa 3KCTPEMalbHBIX IIOTOTHBIX
SIBICHUH OTHOCUTCS K BECbMa IMPUOPHUTETHBIM, TaK KaK CBsI3aHA C Pa3JIMYHBIMHU BH-
JIaMH yuiepOa NpUpoJHOH cpelie U COLMAIbHO-3KOHOMHUECKUM 00bEKTaM.

O060011eHHbIC XapaKTEPUCTUKNA O MOPCKUX OMACHBIX THAPOMETEOPOIOTHIECKUX
SIBIICHUSIX B A30BO-UepHOMOpCKOM OacceifHe mpuBomsaTcs B padore [1], omyommko-
BaHHOW okono 20 JIeT Ha3aJ W BKIIOYAIOINIeH aHAIN3 MaTepruaioB HaOMIOACHUH 3a
1969-1997 . B pabote [2] mo maTepuanam Habmoaenni 3a 1997-2009 rr. mpen-
CTaBJICH aHaJIM3 PUPOIHBIX ABJICHUHI B UepHOM U A30BCKOM MOPSIX, KOTOpbIE Ipe-
CTaBJISIIOT PEAJbHYIO WIM MOTEHUUAIbHYIO OMACHOCTh JUIS KM3HU JIOACH M 3KO-
HOMHUKHN perroHa. K HepemeHHbIM mpoOiieMaM OTHOCHTCS AETalu3alysi OMacHBIX
MOPCKHX THAPOMETEOPOIOrNYECKUX SBJICHUH B aKBATOPUSIX MOPTOB U YCTHEBBIX

2 6 © P.B. I'aBpuuniok, H. A. Bepnunckwuii, 2019
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obnacreli ceBepo-3amna HON 4acTH YepHOro MOpsi U OCHOBHBIE 3aKOHOMEPHOCTH UX
pPa3BUTHS HA COBPEMEHHOM 3Talle.

L]envio NaHHOTO HCCIIEOBaHUS ABJISIETCS XapaKTEePUCTHKA HauOoiee 3HaYMMBbIX
JUIS pErMOHA OMACHBIX MOPCKUX TMJIPOJIOTMYECKUX SBJIEHUH U BBIIBIEHUE TEH]ICH -
LU UX U3MEHEHUS T10]] BJIMSHUEM KIMMAaTHYeCKIX M aHTPOIOTeHHBIX (JaKTOPOB Ha
OCHOBE COOCTBEHHBIX MCCIICIOBAHNHI M TUTEPATYPHBIX JaHHBIX. Pe3ynbTaTsl nccie-
JIOBAaHUW MOTYT CIIY’>KMTb OCHOBOM IIJIsl pa3paOOTKH MPEBEHTUBHBIX Mep IO HEZO-
MYIIEHUIO WJIM CHIDKEHUIO HETaTUBHOTO BO3ACHUCTBUS HAa MOPEXO3SICTBEHHYIO Jie-
SITENIBHOCTb.

Obvexm uccredosanuss — ONACHbIE MOPCKHE T'MPOIOTHUECKUE SIBICHUS B CEBE-
po-3anaaHoi yactu YepHoro mopsi.

IIpeomem uccredosanuti — N3MEHIYUBOCTD OIACHBIX MOPCKHUX THIPOJIOTHUECKHIX
SIBTICHUH T10]] BIIMSTHUEM TIPUPOJTHBIX U aHTPOIOTE€HHBIX (PaKTOPOB.

MATEPHAJIBI U METOJIbI UCCJEJOBAHUI

JIJis TIOArOTOBKM pabOThI MCIOJB30BAHbI JIOCTYITHBIC JaHHbIC HAOIFOJACHUN 3a
BETPO-BOJIHOBBIMU IapaMETPaMM, TEMIIEPATYPOH BOJ M YPOBHEM MOpPS Ha CTaH-
IHSIX, PACIIONIOKEHHBIX B CeBepo-3amannoi yactu Yepnoro mops. [Ipu obpaborke
WH(POPMAITUH HCIIOIB30BAaHBl METOJBI MaTEMaTHUECKON cTaTUCTUKU. Kpome Toro,
WCTIOJIb30BaHbI JJAHHBIC THIPOMETECOPOIOTMUSCKUX HAOIOICHHH 32 TAKMMHU SIBJICHU-
SIMU KaK OCaJIKH, TYMaHbI, cMep4H, (GopMUpOBaHUE U TPOOIDKUTETHHOCTD JICOBBIX
YCIIOBUH, MPSIMbIE U KOCBEHHBIC HAOJIOJICHUS 32 MOPCKUMH TEUCHUSMH, H3MCHYH -
BOCTh BEPTUKAIBHOU CTPYKTYPHI BOJHBIX MAacC B UMITAKTHBIX 30HAX, TPEKIE BCETO
B YCTBEBBIX O0JIACTSIX peK. BaskHelmii HcTOYHUK MH(OPMAIIUN — 3TO PE3YIIbTATHI U
JIaHHBIC, OMMYOJIMKOBAHHBIC B HAYYHOH JIUTEPATYpE ¥ UX HHTEPIPETAIINSI.

PE3YJIBTATbBI UCCJIEJOBAHUSA U UX OBCYKIAEHUE

OKcTpeMalibHble MOPCKUE MOTOHBIE SIBIICHHUSIM B ceBepo-3anaaHon yactu Yep-
HOI'O0 MOpsI, UX KPUTEPUH U BO3MOXKHBIC HETAaTHBHBIE MOCIEACTBUS IJII MOPE XO-
3HUCTBEHHONW NEATEIHLHOCTH TpeacTaBieHsl B Tadm. 1 [2, 3]. B coorBercTBHH C
pabotamu [1, 2] TOBTOPSIEMOCTh Pa3TUYHBIX BUJOB MOPCKUX OIMACHBIX SBJICHUN B
UepHoMm Mope HeonuHaKoBa. HanOombITyt0 MOBTOPSIEMOCTh UMEET CHITHBIN IITOP-
MOBOI BeTep, CIEAYIOLINE 32 HUM CTOHHO-HAIOHHbIE KOJIeOaHUs! yPOBHS U BOJIHEHUE
HUMEIOT OBTOPSIEMOCTbD ITOYTH B ABA pa3a MEHbIY0. CleayeT OTMETUTh, YTO MOT'YT
BO3HHMKATh HECKOJBKO MOPCKHX OIACHBIX SIBJICHUI OJHOBpEeMEHHO. Paccmorpum
noapoOHee HEKOTOPbIe MOPCKHE ONIACHBIE SIBJICHUS.

Anomanvnvie xonebamus yposus mops. 1lo naHHBIM CpOUHBIX HaOMIOACHUI
HanOojee BHICOKME M CaMble HM3KHE IMOJOKEHHUS YPOBHS MOpsI HAOJIOAAIOTCS B
paiione ceBepo-zanaaHoro menbda YepHoro mops. B paitone Opecchl paszmax
KoJeOaHUid ypOBHS IOCTUraeT 2,75 M, UTO B COUETAHUH € POLIECCOM TEKTOHUYECKOT O
KoneOaHusl CyIIM HPUBOAUT K 3aTPyJHEHUSIM M IpoOiieMaM B XO3SHCTBEHHOH
NeATEIbHOCTH. DTH SIBJICHUSI CBA3aHBI CO CTOHHO-HArOHHBIMH NPOLIECCAMH,

27



ISSN 2303-9914.

Bicauk OHY. Cep.: I'eorpadiuni ta reonoriuni Hayku. 2019. T. 24, pum. 2

BbI3BaHHBIMU IITOPMOBBIMU BeTpaMu. [lop nelicTBreM ceBepOo-BOCTOUHBIX BETPOB
BO3HUKAIOT YCTOMUYMBBHIE TEUEHMsI, HalpaBieHHbIe Ha 3amaj. OHM CO37al0T HaroH
B ycTbsxX [lyHas u [lHectpa. Berep ImpOTHMBOIOIOKHOIO HAIIPABJICHUS BBI3BIBACT
croH. Pa3Huiia abCONIOTHBIX SKCTPEMYMOB YPOBHSI MOpSI COCTaBIISIET OKOJIO 3 M
U yMEHbBIIAETCS B BOCTOYHOM HampasieHuu. Hawmbonee 3HauMTENbHBIE CTOHHO-
HArOHHbIC KOJICOAHUsSI YPOBHS HAOJIOAI0TCS B CEBEpPO-3araHOM parioHe YepHoro
mops (ropTel Onecca, YepHomopcek, FOxHBII).

Tabnuna 1

BKCTpeMaJIbeIe MOPCKHE IMOT0AHbIC SIBJICHUAM B cenepo-sanaunoﬁ qyacTu ‘—Iepﬂoro
MOPS, UX KPUTEPUH U BO3MOKHbIC HETaTUBHBIC IMOCTCACTBUS IS MOpeXO3ﬂfICTBeH-

HOIi JeATCJIbHOCTH

Bo3Mo:kHBIEe HETaTHBHbIE

SABnenne Kpurepnii ocoboii onmacHocTn
TOCJIeACTBUS M COOBLITHSI
1 2 3
CuiibHOE BOJIHEHHE B MOPE, POCT
Berep Cxopoctb Betpa Ooiiee 15 Mc! | BeTpOBBIX HArpy30K Ha Cyaa U

0eperoBble COOPYKEHUS

Bonnenue mops

Beicora BosiH B UepHOM Mope
Oonee 6 M, B oprax Oosee
35M

Pazpymenue 6eperoBbix
COOPYKEHUM, ONIPOKU/IbIBAHUE
MaJIbIX CYJIOB

YpoBeHb Mops

Konebanus ypoBHS Mops
BBIIIIC WJIM HIDKE KPUTHYECKUX
OTMETOK

[ToaroruieHne HaCENECHHBIX
MTYHKTOB MJIH OEpPEroBBIX
COOPY)KEHHIA, OCyIlIKa OeperoBoi
TI0JIOCHI, OOMENICHNE TOIXOXHBIX
KaHaJIOB, IIPEKpallCHUE
CYJIOXOZCTBA

Lynamu

IloBbIlLIEHNE YPOBHS MOpPS
BBIIIE KPUTUIECKOH OTMETKHI

IToaroruieHne HaCENECHHBIX
ITYHKTOB

Tsryn B OyxTax u

HuTencusHocts 3 Oamia

[loBpexaenue cy1oB u
MIPUYAIIOB, TIPEKpAaIlCHIEe

TIOpTax Y BBIIIE
HOTPY30-pa3rpy304HbIX padoT
IIpubpexHbIe CKOPOCTHIO
1 CHoc cyn0B, B 3UMHEE BpeMsl —
Teuenns 6omee 1 m-c*, B mponmBax

CKOpOCThIO Gomee 2 m-¢™

npeitd abaa

ObneneHeHne CyaoB

CKOpOCTB OTIIOKEHUS JIbIa
6omnee 0,7 cm-yt

YMeHblIEHHE YCTOHYMBOCTH
CyJIHa, YTpO3a ONPOKH/IBIBAHHS

Pannee nagano

B ceBepo-3ananHoii yactu
UepHoro Mopst — paHblie

He}’gg%n';lélgggm 10 s1ekaGps, a B TMMAHAX — IIpexpaienue Cy10X0ACTBa
AO00P panbine 1 gexkadpsi.
Mormaocts 7-10 6amios P
. o a3pyIIeHne 0eperoBhIxX
Hpeiid mpaa B CEBEPO-3aIaHON 4acTH COODVIKCHITH
Yepuoro mopst Py
Obpa3zoBanne TommmuoM 65 cM u 6oiee
TIPUOPEKHOTO B CEBEPO-3aIlaHOM YacTH [pexparienne cy1oxoacTBa
npunas Yepuoro mopst

28




ISSN 2303-9914.

Bicauk OHY. Cep.: I'eorpadiuni ta reonoriuni Hayku. 2019. T. 24, pum. 2

[Tponomkenue Tadbauie 1

3

IIpu Bugumoctu menee 100 M,

CTONIKHOBEHUS CY/OB,
HEBO3MO)KHOCTH KCILTyaTal[iN

10 50 M, Beicota 100-150 M

Tyman "
TIPOJIOKUTENBEHOCTBIO OoJiee TIOPTOBBIX COOPYKEHUH 1
12 gacoB BEPTOJIIETHOTO 00CTY)KUBAHHS
OypoBbIX TIaThOpM
Pazpymenue coopyxeHuit
Cwmepu Pasmeps! B nornepeuHuke pyut Py

Y HaJICTPOCK HEOOJBIINX
TUIABCPEJICTB

Joxnpb, cHer

Cymma ocazakoB 6onee 30 MM
3a 12 yacos

‘VYMeHbIlIeHEe BUAUMOCTH, 3UMOM
00JIeJICHEHUE CYJIOB U TIAThOPM,
BBICOKHE MMABOJIKM Ha MOOEPEIKbE,
3aTOIJICHHE HACEJIEHHBIX
MTYHKTOB

Temnepartypa Bozbl

IToBbIlIEHNE MTN CHIKEHUE

Ha 3-5°

Hapymenue pexpeanioHHOro
pexxnma

Ocononenne
yCTbeBBIX BOAOECMOB

IToBbIlIIEHHE CONECHOCTH
Ha 5-7 %o B TeueHUE
15-20 cyrok

['nGenb )KMBBIX OPraHU3MOB U
PacTUTEIbHOCTH

l"asiokiuH B yCThsX

Pacnipocrpanenue k
B0J103a00pam BO/JIbI C

[MpexparieHne BogocHaOXKEeHUsI
HACEJICHHBIX ITYHKTOB U

eK =
P COIICHOCTBIO Oonee 3 %o OpOLIECHHUS TIOJIEH
PasBurue
9BTpOoupOBaHUS .
TPOdHp > Cokparenue KOHIEHTpaui
(dbopmupoBanue

PacTBOPEHHOIO KUCIIOPOa
B TIPUAOHHOM JI0 2 MIT'TT' |
MeHee

neduimra Kuciopojaa
B IIPUIOHHOM CJIO€
MOpSI U MaccoBast
rudesb OeHToca

I'nOenp GEHTOCHBIX COOOIIECTB

BrImtonnHeHHBIE HAMH paHee UcClieoBaHus [4, 5] moka3aiu, 9TO OIMacHBIC MOIb-
€MbI U CIIaJibl YPOBHS HMEIOT HauOOJIbILIYIO TOBTOPSIEMOCTh C OKTSAOpS 10 Maii, 4To
00yCII0BJIEHO HauOOJbILIEH OBTOPSIEMOCTHIO CHIIBHOTO BETPa B 3TOT IEPHO TOA.
Ha cranuun YepHOMOpPCK CyMMapHO 32 T0fl BEpOATHOCTH ONACHBIX TOABEMOB U CIia-
JIOB TIpPUMEPHO oamHaKoBa U coctasisier 44,5 %. Ha cranuun FOxHbII onacHbie
MOObEMBl U CHajbl TAaKXKe MPUMEPHO PaBHOBEPOATHBI — 3,7-2,9 %. Ins craHumu
Opnecca cyMMapHO 3a IOl MOBTOPSEMOCTb ONACHBIX CIAaJ0B BBILIE, YEM ONACHBIX
oabeMoOB ypoBHs. [Ipyu cpaBHEHHMHU IBYX KIMMAaTUYECKUX MEPUOAOB CIELYyeT, YTO
cymMmapHo 3a rop 3a epuoz; 19802012 rr. moBTOpsSieMOCTh OMACHBIX MTOIHEMOB BbI-
pociia mpubin3uTenbHO B ABa pasza (¢ 1,9 % no 3,7 %), a moBTOPsieMOCTh OIACHBIX
CIaJI0B yPOBHSI, HA00OPOT, CHU3MIIACH TPUMEPHO B Tpu pasa (¢ 17,1 % 10 6,0 %) o
cpaBaeHuto ¢ ieprogoM 1947-1979 rr. [loscHUTB 3TO MOXKHO KIMMAaTHYECKUMHU W3-
MEHEHUSIMH XapakTepucTuk Berpa. Ha cranuu Onecca B MHOTOJIETHEH H3MEHUMBO-
CTH CpeJHEel roI0BOH CKOPOCTH BeTpa HAOJI0AAeTCsl OTPULATEIbHBIN TPEH, TO €CTh
cujia BeTpa 3a IMOCICAHUN KIMMAaTUYECKUH TMEepPHOJl CHU3WIIACh U CHUXKEHUE Mpo-
M30IIO 32 CUET YMEHBLICHUS MOBTOPSIEMOCTH YMEPEHHBIX U CUJIbHBIX BETPOB, TO
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€CTh BETPOB, 00YCIaBIUBAIOIIMX OMACHBIC MOIBEMbI M CIIaJIbl YPOBH:L. [Ipon3oruin
N3MCHCHUA U B HAIIPABJICHUAX BCTpaA. OnacHele IMOABEMEBI YPOBHA MOpPS B OI[CCCC
00yCJIOBJICHBI JICHCTBUSIMU BETPa BOCTOUHOT'O U FOr0-BOCTOYHOI'O HAIPABJICHUM: Be-
TCPp BOCTOYHOI'O HAIIpaBJICHUS UMECT HE 3HAYUMBIN OTpI/IHaTCHI)HLII‘/'I TPEHIO, a BETCP
FOI0-BOCTOYHOI'O HAIIpaBJICHUSA — 3HAYMMBIN TTOJ0KUTEIbHBIN TPEHO — €ro NOBTOPA-
eMocTh Bo3pocia Ha 5,1 %, 4To, Mo-BHAUMOMY, SIBJISI€TCS] IPUUMHON pocTa IMOBTO-
PAEMOCTHU OIMTACHBIX MMOABEMOB YPOBHS. POCTy TTOBTOPACMOCTHU OITACHBIX IMOJAHEMOB
YPOBHSI CITOCOOCTBYET TakKe o0Ilee MOBBIIICHUS YPOBHsI Mopsi. OmacHble criajibl
YPOBHSI MOpsSI O0YCIIOBIICHBI JICHCTBUSIMU BETPOB CEBEPHOIO, CEBEPO-3allaHOTO U
CEBEPO-BOCTOUYHOI0 HaIpaBlieHUl. B MHOroneTHell n3MEHYMBOCTH MOBTOPSAEMOCTH
CEBEPHOTO M CEBEPO-BOCTOYHOI'O BETPOB HAOIIOIAIOTCS 3HAYMMBIE OTPHUIIATEIbHBIC
TPEHIIBI — UX TMOBTOPSIEMOCTH CHU3IINCH HA 5,6 % u 4,6 % COOTBETCTBEHHO, a B
IIOBTOPSIEMOCTH CEBEPO-3aI1aIHOTO BETpa — HE 3HAYUMBII IOJOXKHUTENBHBINA TPEH/,
YTO NOACHACT MPHUYUHBI CHMXKCHUSA ITOBTOPAEMOCTHU OINACHBIX CIIaJI0B YPOBHSA MOpPs
B Onecce 3a nepuosn 1980—2012 rr.

B cBs131 ¢ 001IMM MOBBITIICHHEM YPOBHS UepHOTO MOPSI CIENYeT OKUIATh B JaTh-
HeHIeM YCHIIeHHE HEraTUBHOTO BO3/ICHCTBHS ONIACHBIX HATOHOB HA HHPPACTPYKTY-
Py ¥ IeITeIbHOCTh IIOPTOB CEBEPO-3aMaHON YaCTH MOPS.

Oxcmpemanvroe gonHenue u gemep. Haj ceBepo-3amaHoN 4acThI0 MOPS TIOBTO-
PSAEMOCTB BETPa CO CKOpocThio Gostee 15 M ¢ He mpeBbimaer 1 %, a MaKCHMasIbHbIE
3HAYCHHUsSI CKOPOCTHU BETpa COCTABISIET OKOIIO 27 m-cL.

HccnenoBanus mocienHuX JIeT OKa3aiu, 4YTO B CeBEpo-3araaHoi yactu YepHo-
0 MOpPS MOBTOPSIEMOCTh 3HAYUTEIIbHBIX BOJIH (4—6 M) SABJSICTCS KpaiiHe HU3KOU W
cocrapisier 0,02 %, a BBICOTHI BOJIH 5,5 M BO3MOXKHEI pa3 B 50 jer [6, 7].

AHann3 MaTepuaioB HaOMIONEHUH Ha B3MOPhE MOPTOB CEBEPO-3aMaHON YacTh
Mopsi Tokazan, uto 3a nepuoa 1987-2016 rr. HaOMIOAaNOCh MO OJJHOMY CIYYaro
OITacHBIX BOJH Ha ctaHIusax Onecca 1 YepHOMOPCK, KOTOPBIE IOCTUTANIN 3HAYSHUN
3,5 m u 3,4 M coorBercTBeHHO. Ha craniuu FOKHBIN 3a TOT ke Meproj MaKCH-
MaJIbHbIC 3HAUCHHUS BBICOT BOJIH HE MIPEBBINIANHN 3 M. B MEXro10BOH H3MEHYHBOCTH
MaKCHMaJbHBIX BBICOT BOJH Ha craHmmsx Onecca n KOKHBINH HAOMI0IaI0TCS TTOTO0-
JKUTETTbHBIC TPEH/IBI, B TO BpeMs KaK Ha CTaHIMU YepHOMOpCK — craldblii oTpuIa-
TENbHBIA TPEH]I.

Tacynwr. 1lpu TATYHAX B aKBaTOPWH MOPTA BO3HUKAIOT KONEOAHUS YPOBHS C Tie-
puomamu ot 30 ¢ 10 HECKOIBKUX MHHYT, B PE3YJIbTATE YEeTO CTOAIINE Y MPUYAIOB
CyZla COBEPIIAOT BO3BPATHO-TIOCTYNATEIbHBIC TBUKCHHS, TIOABEPTasICh NP ATOM
cibHOM Kauke. KaTactpoduueckoro xapakrepa Takue ABMKEHHS JOCTUTAIOT IIPU
COBITQJICHUH TIEPHUOJIOB COOCTBEHHBIX KOIeOaHWH Cy/THA C TEpUOJIOM KoieOaHui
Macchl BOJIBI B TIOPTY. BeiteacTBre 3TOro morpy3o-pasrpy30dHbie paboThl CTAHOBSIT-
Csl HEBO3MOXKHBI M CY/Ia BRIBOJISITCSI HA BHEIITHUIN peiil. DKOHOMHUYECKHE IIOTEPH BO3-
HUKAIOT KaK 32 CUET MOBPEX/ICHHS CY0B U MIPUYAIIOB TaK M 3a CUET MPOCTOSI CY/IOB.
[To MHEHMIO psiia aBTOPOB IPUUYMHOMN TATYHA SBJISIOTCS [UIMHHBIE BOIHBI, TIPOHHKA-
IOII[Ee CKBO3b BOPOTA MOPTa B aKBATOPHIO W YCHIJIMBAOIIUE CeWlieBae KOIeOaHMs
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MaccCChbl BOJIbBI B IOPTY. Taxue BOJIHBI BO3HUKAIOT IIpu ONpeCACIICHHLIX YCJIIOBUSAX B
pe3yabTaTe HEMMHEWHOTO B3aMMO/ICHCTBUS IBYX CHCTEM BOJIH B 00JIACTH IITOpMa Ha
HEKOTOPOM YJIaJIEHUH OT MopTa.

Tsaryn HaOmromaeTcs BO MHOTMX moprax mupa u YepHoro mops. B ceBepo-3a-
najiHON yacTu YepHOro Mops sIBJICHUE TATyHA HAONI0aeTcs B OpTy YepHOMOPCK.
B pabore [8] omucaHbl MeTeOyCIOBHS, MPEIIIESCTBYIONINE BOSHUKHOBEHHUIO THATY-
Ha B nopty YepHomopck. [Tokazano, 4To B OOJIBIIMHCTBE CIyYaeB 3TOMY SIBJICHUIO
npeaAmeCTBYCT BBIXO/ CPCAU3EMHOMOPCKUX IMUKIIOHOB U JIOKAIbHBIN ITUKJIOTCHE3 B
FOro-3anajHoi yactu YepHoro Mopst. BO3HUKHOBEHUE TATYHA B IIOPTY POUCXOIUT
mocIie IeHCTBUS HaJl MOPEM BOCTOYHOIO IMITOpMa CKopocThio 10—15 m-¢! mpomon-
KUTENBHOCTRIO 20 4.

BerInosiHeHHBIC HAMH UCCIICAOBaHMs, [TOKa3aiu, 4yTo 3a nepuos 1982-2006 rr. B
nopty YepHoMopck Hadmogan0ch 85 ciryyaeB BOZHUKHOBEHHS TATyHa. [loBTOpsie-
MOCTB SBJICHHS 11O I'OAaM HEOAMHAKOBA. B OTACIIBHBIC T'OAbI HE Q)HKCHpOBaHOCB HHN
OJIHOTO city4asi, B To Bpemst kak B 1993 r. Habmronianock 23 cinydas TaryHa. HanGons-
IIee YUCII0 CIIy9aeB MPUXOAUTCS Ha TIEPHOJ C OKTSIOPS 110 MapT, a B UIOJIE U aBTYCTe
He Ha0JII0/1a10Ch BOBCE. B OONBIIMHCTBE CiTyyaeB BOSHUKHOBEHNE TATYHA HAOJIO1a-
eTcsl IPU YMEPEHHBIX M CHIIBHBIX BETpaxX CEBEPHOr0, CEBEPO-BOCTOUHOI'O ¥ BOCTOU-
Horo HampasieHuil. [Ipu aToM cpeaHsist BBICOTa BOJH HAa B3MOPbE MIOPTa COCTaBJIsIIa
1,3 M, a MakcuMaNbHas gocTurana 3,2 M. Bee cimydan TATyHOB ObUTH CITAOBIME FUTH
YMEpEHHBIMHU U HE JOCTUTATH KPUTEPHS OMACHOCTH.

L]ynamu. YepHOMOpPCKHUE IIyHaMH BbI3BIBAIOTCSI CEHCMUYECKUMU UCTOUHUKAMU B
MOpE ¥ Ha cyIe. 3a IMocIeTHUE IBa THICIUYETIeTHS 3TO SIBJICHNE HAOII0JaI0Ch BJIONb
no0epexnss YepHOro MOps OKOJNO JBYX JECSITKOB pas. [ deTsipex 3emieTpsce-
Huit XX CTONETHS IIyHAMH C BBICOTOIO 10 1 M perucTpupoBaincy MapeorpadaMu Ha
Kppmckux n KaBkasckux ygactkax mooepexns. HekoTopsie mynamu 6oiee paHHETo
Tepro/ia 1o OnucaTeTbHON HH(POPMAIIMA UMENTH BBICOTY 3—5 M U ObLTH pa3pyIin-
TETBHBIMH [2].

Jledosvie ycnosusa. Jlem B ceBepo-3amagHoi yacTu YepHOro Mopsi HaOIromaeTcst
©KEroIHO B 3ajJMBax U JimMaHax — J[Henpo-byrckuil mMan u paiion nopra Huko-
naeB. XapaKTepHBIM SBIISIETCS TaKKe HEOJHOKPATHOE TOSBJICHUE U MCYE3HOBEHUE
JbJa B TEUCHHE 3UMBL. B OTKPBITOM MOpe B MSTKHE, a HEPEAKO U CypOBBIE 3UMBI
npunaii He BO3HUKAeT BoBce. B msrkue 3umsel Ha Tpacce HukonaeB — OuakoB —
Opecca B (peBpane — uncrast BoAa, B yMEpEHHBIE 3UMBI TONIIUHA JIbIa COCTABIIAET
5-10 cM, B cypoBsie 3uMbl — 3540 cM. B cypoByto 3uMy 13 B3JIOMaHHOTO TpHUTIAs
00pasyroTcst OONBIITNE TPYTHOMPOXOIUMBIE TIOJIS, TONIIUHA KOTOPBIX 33 CYET TOPO-
CHUCTOCTH MOXKET MOocTUTaTh 1 M [9].

UccnenoBanns nokaszamy, 9to 3a nocieaaue 30 ner B UepHoM Mope TOBTOpsie-
MOCTBh MSTKHX 3UM yBEIHUYMIACh TPUMEPHO Ha 15 %, a moBTOpsSieMOCTh YMEPEHHBIX
U CypOBBIX 3UM yMeHbIIHnachk Ha 4 % n 19 % coorBercrBeHHO. [Ipon3omnumm nzme-
HEHUS U B CPOKAaX IOSIBJIICHUS JIbJa, U OUUIIIEHUS MOPS OTO JibJia. B ceBepo-3amnaaHoii
gactu YepHoro mops seqoodpazoBaHue HaOMIOAAETCS TO3HEe HAa 2—3 Henenu, a
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OYMIIICHUE OTO JIbJla Ha 1—2 He/leNu PaHbIIIe 10 CPABHEHUIO C MPOLIEAITMME T'OIaMHU.
YMeHbInIach TakKe MPOJOIKUTEIBHOCTD JIEIOBOTrO Mepruojia — MPHOIU3UTETHHO
Ha mecsit [10].

B siHBape-QeBpalie MpoTsHKEHHOCTH MJIaBaHUs B JICOBBIX YCIOBHUSIX Ha Tpacce
HukonaeB Oxecca cocTaBisieT B MATKYIO 3uMy B cpenHeM 30 MUIb U MEHEE, B yMe-
pennyio 3uMy — 45-60 Muib, a B CypoBYyIo — 75 MuIIb (BCS Tpacca MOKPHITA JIHIIOM).
B CepCarHE MapTa NPOTAKCHHOCTD IJIaBaHUS B JICJOBBIX YCIIOBUAX COCTABJIACT I10-
cie MITKuX 3uM () MUJTh, TIOCJIE YMEPEHHBIX — 5 MUJIb, & TIOCIIE CYPOBBIX — 75 MUJTb.
B anpene Tpacca cBoboHa OTO JibJja IPW JIFOOOM THIIE 3UMBL. B mocienHion oue-
penb Jien ucuesaer B paiione HukonaeBa. AHanmu3 86-jeTHero psja JiefoBbix (a3
Juist Hukomaesa rokasbIBacT, YTO B CEpeMHE MapTa JjieJ 37ech HaOmoaercs B 40 %
ciydaeB. Oxnako B mocneaane 30 Jer BepoSTHOCTh BCTPEYH CO JIBJIOM B 3TOM paii-
OHE YMEeHbIMIach J10 25 %.

Obnedenenue cyoos. B ceBepo-3amannoit yactu YepHOro Mopsi B 3MMHEE BpeMst
rofa obJjeneHeHre OmacHo JUTsl PhIOOJIOBHBIX CYZOB Majoro ToHHaxa [3]. Anamus
nH(pOPMAITUHU TTOKA3bIBAET, UYTO OOJICZICHEHHE Cy0B B UepHOM MOpE MPOUCXOIUT
IIPH TPEX THUMax aTMOC(EPHBIX MPOIECCOB: 1) BBIXOJ IOKHBIX ITMKIOHOB B CEBE-
pOo-3amaHyI0 YIICTh MOPS; 2) BBIXOJ «HBIPSIOMINXY MUKJIOHOB co0 CKaHIMHABUH Ha
Ykpauny; 3) yCHJICHHE aHTHIINKIOHA HAJl FO’)KHBIMHU palioHaMHu Y KpauHBI. beicTpoe
o0JiesicHeHne PhIOOTIOBHBIX CYJIOB BO3HUKAET ITPH TEMITEPATypax BO3yXa HIKE
-3°C u cxopoctu BeTpa 6oee 10 m-c?.

Tanokaun 6 ycmusax pex u ocoloHeHue yCmvesblx 6000emos. Y poBeHb UepHoro
Mopst yke 6ompirie 100 yeT MeneHHOo moBkImaeTcs. Ha mpumMepe camoi OOIBITION
pexu LlentpanpHoit EBporsl — JlyHas ciaemyer OTMETHTh, YTO Ha B3MOphe 3apuKCH-
POBaHO HEKOTOPOE YCKOPEHUE B MOBBIIIIEHNH (POHOBOTO ypoBHSI. OJHAKO ITOKA MO/TH-
€M YpOBHS Ha BeTMYMHE CTOHOB W HArOHOB Ha B3MOpbe JlyHas He ckazaiucs. OmgHako
B JaJbHEUIeM, eClIM TEHACHIIUS TOBBIIICHUS YPOBHS UepHOro Mopsi COXpaHHTh-
CSl MJTM YCHUTUTHCS, BEIMYUHBI HATOHHBIX TOBBIIICHWH YPOBHS BOJABI HA B3MOPhE U
JATBHOCTD PACIPOCTPAHEHUSI HATOHOB B TIIyOb IENBTH JlyHast yBemuJaTcs.

JuHamuyaeckoe B3aUMOJCHCTBHE BOJ PEKM M MOpPS MPUBOIUT K 0OpPa30BaHUIO
YCTHEBOM 30HBI CMELIEHUSI MOPCKHX M PEUYHBIX BOA. bojbmiasi 4acTh 3TOM 30HBI
OOBIYHO HAXOJWTCS HAa YCTHEBOM B3MOpKE. 3/I€Ch CO3/1aeTcs 001acTh OMPECHEHUS,
IIJIOMIA/(h KOTOPOH 3aBUCHUT OT 00beMa PEeYHOro CTOKA, HAIIPABIICHHS BETpa U TIIy-
oun. OgHAKo, TIPY YMEHBIIIEHUH PEYHOr0 CTOKAa, HATOHAaX W IMPHIIMBAX 30HA CMe-
[IEHUS] PEYHBIX U MOPCKHX BOJ] MOXKET PACIpPOCTPAHITHCA M HA YCTHEBOM Y4aCcTOK
peKu, co3aBas OracHoe sIBJICHNE — TPOHUKHOBEHNE OCOJIOHEHHBIX BOJ B PEKH. DTO
SIBJICHUE HEOIATONPHUITHO IS UCIOIB30BAaHUS BOJHBIX PECYPCOB HU30BHEB PEK U
AKOJIOTUYECKH OYEeHb OrMacHO. [[pOHMKHOBEHHE MOPCKHX BOJ CITOCOOCTBYET 3amJie-
HUIO CyJIOXOJTHBIX KaHAIIOB, CO3/IAeT Iepedon B paboTe BO103200pOB [T CHAOKEHUS
TOPOJIOB U TIPOMBIIIUIEHHBIX 00HeKTOB. COJICHBIE BOJIBI, ITOMA/1ast B PEKH, CTAHOBSITCS
TyOUTETHHBIMU JIJIsl TPECHOBOAHBIX OPTaHU3MOB, OCOJIOHSIOT ITO/I3EMHBIE BOJIBI, T0-
YBBI U T.]I.
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[TockombKy mepeMeInBanue, a CIeA0BaTe/IbHO, U BEPTUKAIbHAS CTPATU(DUKAIIUS
BOJl — CJICJICTBHE JMHAMUYECKHX IPOLIECCOB B YCThSIX PEK MOT'YT OBITH OIlCHCHBI
TaKUMU [IapaMeTpaMu Kak 3cTyapHoe Ri. 1 nocnoitnoe Ri, uncna Pugapacona, yau-
THIBAIOIIMMHU BJIMSHUE PEYHBIX U MOPCKHX (DaKTOPOB Ha XapaKTep YCThEBBIX IPO-
LIECCOB, a TAKXKE MapaMeTpoM CTpaTU(UKaIUU N:

n=4ss,, (1)

rne 48 =8,-S5,;S,=0,5(S,+ S, npu atom S, (%o), S,(%0) — cONEHOCTH BOIBI HA
TTOBEPXHOCTH H Y JHA COOTBETCTBEHHO [11].

[Tpu 00001IIeHNH TaHHBIX OBLIO YCTAHOBJICHO, YTO PErYJIIPHOE MOSIBJICHUH «KJIH-
Ha» OCOJIOHCHHBIX BOJ B HECHPUIIMBHOM YCTHC JIYHaH IMPpOUCXOANJIO B IEPUOA ME-
JKEHU TP yCTOMYMBOM BETPE CO CTOPOHBI MOps. Tak, Hampumep, MaKCUMaJIbHAsI
JanbHOCTh «KkinuHa» L.=16,8 kv B pykas IIpopsy ([lynaii) nabmonanocs 20 ceHTs-
opst 1991 r. mpu pacxoie Bopl 256 M3-¢ 1 pooKaBIIeMCsl B TEUEHHE TPEX CYTOK
BETpPE CEBEPO-BOCTOYHOIO HAIPABJIEHHUS CO CKOPOCThI0 7—10 M-c™ 1 mopsIBaMu 110
18 m-c* [12].

HckmounTensHO gaidbHEe MPOHUKHOBEHUE COJICHOW BOABI B ycThe HOkHOTO
Byra na0maronanock 4 ceHtsiops 1986 1. AHaiu3 pacrpeae/ieHus cojieHocTH B JHe-
po-byrckoM smmane (BemonaHeH MopckuM otnencarnem YkpHUI'MU B CeBacro-
ToJIe) TOKa3all, 4TO BOJA C COJIEHOCTHIO 8 %o, a 3TO B 2,7 pa3a O0IbIIIe TOPOroBOr0
3HaueHus 3 %o, mocturia T. HukomaeBa. ConeHOCTh BOMBI B TIOBEPXHOCTHOM CJIO€
konebanack B npenenax 0,65-6,62 %o. Hanbonee comenas Bofa pacronaraiach B
[IEHTPAIBHON YaCTH JIMMaHa. B MpuAOHHOW 00IacTH rajJoOKINH PacIpoOCTPaHUICS B
YCThEBOW y4acTok peku Ha 7,6 kM. B menom, cosenas Bojia noaHsiiack mo FOskHomy
Byry Ha 23 kM 1 3T0 BBI3BAJIO TIPEKpAIIIEHIE BOJOCHAOKECHUS HACEIICHHBIX MTYHKTOB
U OPOILEHHUS CETbCKOXO03SIICTBEHHBIX YTOAUM.

Bropoii ciyuait (7-9 centsaops 1994 r.) — Tunmyen s pernona. B aTot nepuon
MPOSIBUIOCH BIIMSIHUE HA pacIpesereHue coneHocTu B JlHenpo-byrckoi ycTheBoi
obmacTy ToHMKEHHOro cToka Jluenpa. Ilpu cmaObix Betpax (2—7 M-¢c!) mepemen-
Hbix Hampasienuit (C, 10, KOB) nomycku Kaxosckoit I'9C xonebammck ot 508 mo
561 m3-c, 9ro HIKE CpETHEMHOrOJETHErO 3a CeHTSIOPh B 1,4 paza. ConeHOCTh B
yCThEBOH 001acTH B MOBEPXHOCTHOM cjioe u3MeHsach B npegenax 0,31-1,1 %o. B
9TO K€ BpeMs y JHa COJIEHOCTb PE3KO Bo3pacraer, focTuras 8,33 %o Ha MOPUCTOM
yuactke zenbThl Juenpa. B npunonHom cioe Boma ¢ comeHoctsio Oomnee 1 %o pac-
pocTpaHuiachk B yctbe JlHenpa Ha 18 kM. B 1eoM B NpUIOHHOM CJ10O€ FajlOKJIUH
MIPOHUK BBEPX 10 peke Ha 27,7 kM [2].

Dempoghuposanue u eunoxcus. K 0CHOBHOMY HEraTUBHOMY aHTPOIIOTEHHOMY
BIIUSHUIO Ha YEPHOMOPCKYIO 3KOCHUCTEMY IIenb(a OTHOCUTCS IBTPOGUPOBAHHE
MOpCKHUX BOJ. B pe3ynbraTe, Ha OOMIMPHBIX Yy4acTKax MOpPSI OTMEYAJICS MacCOBOE
pa3BHUTHE MEPBUYHON MPOAYKIIUU (PUTOIIAHKTOHA, a B JAlbHEHUIIIEM W 300IUIaH-
KTOHA. B oT/IeNnbHbIe TO/IBI 00JIaCTh «IBETEHHS» MOPS 3aHUMAaa 10 2/3 aKBaTOPHH
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menbda. B yerHe-oceHHUI meproa, B Mpolecce MUHEPAIN3alUl OPraHHYECKOro
BEI[ECTBA, MMOCTYMHUBIIEIO B MOPE M OCEBIICIO B MPHUIIOHHBIC CIIOH, PaCXOIyeTCs
3HAYUTEIILHOE KOJIMYECTBO PACTBOPEHHOI'O KUCIIOPOa, 00YCIOBICHHOE MUHEPAIIH -
3anuel OpraHnYecKoro BeiecTBa B IPUIOHHOM CIIO€, YTO IPOBOJIUT K MACCOBOM T'H-
Oenmu OeHTOCHBIX coodmecTB [13, 14]. MakcuManbHOTO pa3BUTHUS ATOT HPOIIECC JI0-
ctur k 80-90-m romgam niporwioro croyierusi. [loctyienne n30biTka OMOreHHBIX Be-
IIECTB CO CTOKOM PEK, B Pe3yJIbTaTe BHECEHUS YI00OpEHUH B CHCTEME arpOKOMILICK-
COB, 00€CIIeurBaI0 PE3KYIO BCIIBIIIKY Pa3BUTHs (UTO-, & 3aTE€M M 300ILJIAHKTOHA B
Mope. 3HAaUUTENbHBIN MeproJ] BpeMeHu B Havane XX HaOmoaeH s 3a mporeccamu
aBTpodHUpOBaHUS U POPMUPOBAHUS IPUIOHHON TUTIOKCUU HE TIPOBOJIMIINCH, a B Ha-
CTOsIIIIee BpEMsl, M3-3a CIaJia CebCKOX03sICTBEHHOTO MPOU3BOJICTBA, IIOCTYIIIICHUE
OHMOTEHHBIX BEIECTB COKPATHIIOCH M MTPEAIONArajioch, YTO YCIOBHUS OOUTAHUST MOp-
CKUX OPraHM3MOB B MOPCKOI1 cpenie OymyT BoccTaHOBIeHbI. OJIHAKO, KaK MMOKa3alu
coBpeMeHHbIe pakTrueckre (in situ) U He KOHTAKTHBIE CITYTHUKOBBIE HAOJIOJICHUS
(B wactHOCTH, 32 2017 T.) 3BTpOoUpOBaHHE 3HAYUTENHLHON YaCTH CEBEpPO-3aIaJHOMI
menbda u AePUIUT KACIOpOoaa — TPUIOHHAS TUTIOKCHS OTMEYaIach Ha Pa3inIHbIX
y4acTKax akBaTOPHU. BeposTHBIM MCTOUHHKOM ITOCTYIIJICHUS] OMOT€HHBIX BEIISCTB
MOT'YT OBITh KaK JIOKaJbHbIC HCTOYHUKH, TAK U MHOTOJICTHHE 3amachl OMOTEHHBIX
BEIIIECTB, JIEMIOHMPOBAaHHbIE B JOHHBIE ocaaku. CremnoBaTenbHO, COBEPIICHHO He-
00X0mMMO BO30OHOBIICHUE PETYISIPHBIX KOMIUICKCHBIX HAOJIOICHUH 32 COCTOSHUEM
MOPCKOM 9KOCHCTEMBI JUIA TIOTYYEHHUS OIIEHKH IPOCTPAHCTBEHHO-BPEMEHHBIX Mac-
mTa0O0B SIBICHUS.

BbIBO/IbI

1 BcenencrBue 3HaYUTENBHBIX KIMMATHUECKUX M3MEHEHHWH MOBTOPSEMOCTh JKC-
TpeMaJbHBIX TTOTOJHBIX SBJICHUN B CeBepo-3amaaHon yactu YepHoro mops Oy-
JIeT BO3pacTarth.

2. Ecnu TenaeHIWs MOBHIMIEHUS yPOBHS YEepPHOTO MOpS COXPAHUTHCS WIH YCH-
JUTHCS, BETMYWHBI HATOHHBIX TIOBBIIIEHUH YPOBHS BOZBI Ha B3MOPBE W JIaJTh-
HOCTH pacnpoCTpaHEeHHs HarOHOB, B YaCTHOCTH B TJyOb JeibTHl [lyHas yBenu-
4aTCsl, YTO HETATUBHO OTPA3UTHCS HA SKOJIOTUYECKUX YCIOBUSX MPECHOBOIHOMN
9KOCHCTEMBI.

3. TpeOyercst BO30OHOBIIEHHE PETYIIPHBIX KOMIUIEKCHBIX HAOMIOIEHUH 32 COCTOS-
HHEM MOPCKOH 9KOCHCTEMBI O] BIUSHUEM MTPOIOIKAIOIIET0Cs aHTPOIIOT €HHO-
ro BO3JCHCTBUSL.
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HEBE3IIEYHI MOPCBKI I't IPOJIOI'TYHI ABUIIIA
B MIBHIYHO-3AXIJTHIA YACTHHI YOPHOI'O MOPSI

Pe3rome

[TiBHiuHO-3axi/Ha YacTHHA YOPHOr0o MOpS TEPIOJNYHO 3HAXOIUTHCS IiJl BIUIMBOM
HC6CSHC‘IHI/IX IOroAHUX yMOB, IO HEraTHUBHO BIIJIMBA€ HAa MOPE roCnoAapChbKy lli-
SUTBHICTD 1 3aBJIa€ MaTepiaJIbHUX 30UTKIB. METO JOCIIPKEHHS € aHaji3 HalOUIbII
3HAYYLIMX Ul PErioHy HeOE3NeUHHX MOPCHKHMX TiJJPOJOTIYHUX SIBUIL 1 BUSIBJICHHS
TEHJISHII# TX 3MiH MiJ BILITMBOM KJIIMaTHYHUX Ta aHTPOMOr'eHHUX (akropis. /s Bu-
KOHaHHSI pOOOTH BHKOPUCTOBYBAJIKCH JIOCTYITHI JIaHHI CIIOCTEPEKEHb 3a BITPO-XBHU-
JILOBUMH TIapaMETPaMH, PIBHEM MOPsI, SIBUILEM TAT'YHa, MOPCHKUMH TEUISIMH, JIbOJIO-
BUMH MIPOLIECAMH, OCOJIOHEHHSAM I'MPJIOBHX 00OIacTeil Ta nmpolecaMu €BTpOoQiKyBaHHA
npudepexHii 30HU Mopsi. J1ociipKeHHsI BAKOHAHO HA OCHOBI aHai3y JITepaTypHUX
JDKEpell, a TAKOK BUKOPUCTAHHS METOJIB MaTeMaTUYHOI CTATHCTUKU MPU 00pOOKH
MaTepiajiB CHOCTEpPEKEHb.

VY 3B’s13Ky 3 3arajbHUM ITiJJBUIICHHAM piBH YOpHOro MOpsi CI1iJ O4iKyBaTH B TOJIAJIb-
LIOMY ITiJICHJICHHSI HEraTUBHOI'O BILIMBY HEOE3MEYHUX HATOHIB Ha iHPPACTPYKTYpy 1
JUSUTBHICTD MOPTIB MIBHIYHO-3aX1/THOT YACTHHHU MOPSL.

BcraHoBiI€HO, 1110 BHHUKHEHHS TAryHA B TOPTY YOpHOMOPCHK BiAOYBA€ThCS MICIs il
HaJl MOPEM CXiHOTO MITOPMY 3 IBUAKOCTSIMHU BiTpy 10—15 m-ci TpuBamictio 20 ro-
JMH. B OUIbIIOCTI BUNIAKIB [IbOMY SIBHIILY IIEpey€e BUX1J IIMKIOHIB 3 Cepea3eMHOro
MOpsI 1 JIOKaJIbHUI [IUKIJIOTeHE3 B MiBJCHHO-3ax1/1Hii yacTiHi YopHOTrO MOpS.

3a ocranni 30 pokiB B HopHOMY MOpi HOBTOPIOBAHICTh M’SKHUX 3MM 30LIBIIMIACH
npubIu3HO Ha 15 %, a MOBTOPIOBaHICTh MOMIPHUX 1 CYBOPUX 3MM 3MEHILIMIACH Ha
4 % 119 % BinnoBigHo. BinOynuck 3MiHM 1 B CTPOKaX MOSIBH JIbOY 1 OUHMIICHHS Bijl
nbofy. B miBHIYHO-3aXiqHil yacTiHI YOpPHOTrO MOPSI JIbOAOYTBOPEHHSI CIIOCTEPITA€Th-
cs Mi3HimIe Ha 2—3 THKHS, @ OYHIICHHS BiJ 0y — Ha |—2 THKHS paHiIme B MOPiB-
HSHHI 3 IONEePeTHIMU pOKaMH. TakoX MPUOTU3HO Ha MiCAIb 3MEHIITHIIACH TPHUBAIICTD
JIEOJIOBOTO TIEPiOy.

Pisens Yoproro mops Bxe 6imbire sk 100 pokiB MOBITFHO 3pOCTaE, 1 B TIOAATBIIOMY,
SIKIIIO TaKa TeHICHIIIS 30epekeThCsl a00 MiACHINTHCS, BETMUWHA 3POCTAaHHS PiBHS HA
y30eperkKi 1 TaTbHICTh PO3IOBCIOKCHHS HATOHIB B TIMO rupia J{yHaro miIBUIINATH-
csi. BcTaHOBIIEHO, 1110 pEeryIsipHi MOSBU KIUHY OCOJIOHEHHI BOAW B THpii JlyHaro Biji-
OyBayoch B TIEPiol MEKEHI TPH CTIHKUX BITpax 3 00Ky MOpSI.

3a maHUMU CY4aCHHUX CYIYTHHKOBHUX 1 IPSMUX CIIOCTEPEKEHb BCTAHOBJICHO (haKT aH-
TPOMOTEHHOTO €BTPOGDIKYBaHHS 1 EIIUTY KUCHIO — MPUAOHHINA TIMOKCii Ha pi3HUX
IUISHKAX Menb(dy, mo 3a MacmradaMu MOYKHA TIOPIBHATH 3 aHAIOTIYHUMH TpoIieca-
M, sKi BigOyBaimch B 80—90 pokax MHHYIOTO CTOMITTS. IMOBIpHIM JKEperoM Ha-
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XO/KEHHsI 010reHHUX PEYOBHH MOXKYTh OYTH SIK JIOKaJIbHI, TaK 1 6aratopiuHi 3amacwy,
JICTIOHOBaHI B JIOHHI BiJIKJIa/ICHHSL.

Karouosi cioBa: niBHIYHO-3aXiHa yacTHHA YOpHOTrO MOpsi, piBeHb MOPSL, JILOJOBI
YMOBH, OCOJIOHEHHSI B TUPJIaX PiuOK, €BTPO(IKYyBaHHS.
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HAZARDOUS MARINE HYDROLOGICAL PHENOMENA
IN THE NORTHWESTERN PART OF THE BLACK SEA

Abstract

Problem Statement and Purpose. The important object of investigation is the
Northwestern part of the Black sea. The Northwestern part of the Black sea located in
Ukraine with a big population on the cost under the influence of climate change that
reflected on economic potential of the region. The examples of natural phenomena
with negative influence to the social — economic situation of the region and safety of
population were considered as well. Purpose is the scientific review about the general
specification and development tendencies of the hazardous marine hydrological
phenomena in the Northwestern part of the Black sea.

Data & Methods. The sea level dynamic, the intensity of abnormal weather condition,
ice regime formation, salinization in the river mouth areas, etc. were considered. In
the processing of information and data set methods of mathematical statistics were
used.

Results. Because of the general increasing of the Black Sea level, one should expect a
further increasing of the negative impact of hazardous surges to the infrastructure and
ports activities in the Northwestern part of the sea.

The appearance of a draft in the port’s area occurs after an eastern direction storm
with a speed of 10-15 m -s*and duration of 20 hours was established. In most cases,
this phenomenon is preceded by the emergence of Mediterranean cyclones and local
cyclogenesis in the Southwestern part of the Black Sea.

Over the past 30 years, the frequency of mild winters in the Black Sea has increased
by about 15 %, and the frequency of mild and severe winters has decreased by 4 %
and 19 %, respectively. There were changes in the time of the appearance of ice, and
cleansing the sea from ice regime.

In the northwestern part of the Black Sea, ice formation is observed later by 2-3
weeks, and ice cleansing is 1-2 weeks earlier than in the past years. The duration of
the ice regime period also decreased - by about a month. During the last 100 years, the
Black sea level has been slowly rising and in the future, if the tendency of increasing
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continues or intensifies, the magnitude of the surges of water level in the
coastal zone and the distribution range of the surges deep into the Danube
Delta will beincreased. As a result of data analyses the regular appearance of

a Wedge of salty Water in the non-tldal mouth of the Danube occurred
ISSN 2303-9914,. ¢ 4 ¥ a X

According modern satelllte data the human press |mpact as a Iarge scale
euthrophication phenomenon in the Northwestern marine area and near
bottom hypoxia as well had been marked.

Keywords: northwestern part of the Black Sea, sea level, ice regime,
salinization in river mouths, euthrophication phenomenon.
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