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AHHOTAIUA

[Ipoananu3upoBaHbl MHOTOJIETHUE JlaHHbIE baHka okeaHonmormyeckux manHbix MI'U 3a Be-
CEHHe-JIETHUE Ce30HbI (Mall — ceHTsops) 1986—2000 n 2007-2023 rr., OlLIEHEHBI YCIOBUS
BO3HMKHOBCHUA aAllBCJUIMHIOB, UX MPOAOLKUTECIbHOCTD, BJIMAHUE HA U3MCHCHUC TEMIIEpaA-
TYPHOTO M KHCJIOPOJHOIO PEXKHUMOB U COAEPKaHHE OMOTEHHBIX JJIEMEHTOB B aKBATOPHUU
Tony6oro u SlntuHckoro 3anuBoB. B yka3aHHble nepHoabl OOHApYXeHO 14 arBelUIMHIOB.
OO0ObeM MpoaHaIM3UPOBAHHBIX JAHHBIX cocTaBuil 3288 3Ha4YeHHH MIyOMHBI, TEMIIEPaTyphl,
IJIOTHOCTH, COAEPXAHMA KUCIOPOAa U OMOTEHHBIX 3JIEMEHTOB. ANBEIUIMHIH, 3a(UKCHPO-
BaHHbIC B mepBbIid mepuoy (1986—2000 rr), OTMEUYEHBI TONBKO B aKBATOPUU SIMTHHCKOTO
3aJIMBa, JUI1 HUX XapaKTepHbl OONbIINE Iepenaabl TeMIepaTypsl, CylIeCTBEHHbIC H3MEHe-
HUSI TUWIOTHOCTHU BOJBI, @ JUI MalCKMX alBEIJIMHIOB — OYEHb BBICOKHE 3HAUCHUS COZEpIKa-
HUS Kucnopona. AHanu3 coBpemeHHOW 06a3bl gaHHBIX MIM ¢ 2007 mo 2023 1. mo3BomuiI
BBISIBUTH alBEJUIMHIM B akBaTopuu 1omyOoro 3aiuBa, BKJIIOUasl paiioH pacloNOXKEHUs CTa-
LMOHAPHO# okeaHorpaduueckoil wiatgopmsel, B utone 2007 r., mae 2010, 2012 u 2013 rr,
ntoHe U ceHTs0pe 2013 . u urone 2021 . B pesynsrare cpaBHEHHS TeMIepaTyphl, IIIOTHO-
CTH TPHUOPEXKHBIX BOA M COAEP)KaHUS B HHUX KucCiIopoda 3a Maif, mtoHs 2012, 2013 rr.
n moHb 2021 I caenaH BBIBOJ O CYIIECTBEHHOM CHIKEHUU MHTEHCUBHOCTH allBEJUIMHIOB,
MIPUYMHBI KOTOPOTO TOKa HESICHBI M MOTYT CTaTh MPEAMETOM IAbHEHIINX HCCIECAOBAHUM.
PaccmatpuBarorcst pa3nuyus B conepKaHiK OHMOTeHHBIX a3ora U (ocdopa B IPHOPEKHBIX
axBaTopusax HOxxHoro Oepera KpeiMa B IepHOIBI IPOXOKICHUS ANBEIUIMHTOB. JTH Pa3iH-
Yus TPOSIBUJIMCH B YBEIHMUYCHUHU COICPIKAHUS MHUHEPAIbHBIX (GopM Qocdopa u He3HAUU-
TEJIbHOM W3MEHEHUH COMEpPKaHUsI MHUHEPAIbHBIX KOMIUIEKCOB a30Ta. AHaiIHM3 HCIOIb3ye-
MoH 6a3bl JaHHBIX 3a YKa3aHHBIC MIEPUOJBI ITOKAa3a]l HEAOCTATOYHOCTH IIETIEBBIX U3MEPEHUN
1 HEOOXOIUMOCTh KOPPEKTUPOBKH CHCTEMbI MOHHUTOPHHIA, OCOOEHHO B BECCHHE-JICTHHH
TIepHOJT, KOTIa MAaKCUMAaJIbHA BEPOSITHOCTh BOSHUKHOBCHHS allBEIUIMHIOB.

KuaroueBbie ciaoBa: mpuOpexHsrid anBewtuHT, KOxwHbd Oeper Kppima, TemmepaTypHBIit
PEXKHM, KACTIOPOTHBIN PEXKUM, OHOTSHHBIE JIEMEHTHI
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Abstract

The paper analyses long-term data of the MHI Oceanological Data Bank for spring-summer
seasons (May-September) of 1986-2000 and 2007-2023 and assesses the conditions of
upwelling occurrence, their duration, influence on the change of temperature and oxygen
regimes and content of nutrients in the water area of Goluboy and Yalta Bays. Fourteen
upwellings were detected during the mentioned periods. The volume of analysed data was
3288 values of depth, temperature, sigma-t, oxygen content and nutrients. Upwellings
recorded in the first period (1986-2000) were observed only in the Yalta Bay water area.
They are characterised by large temperature variations, significant changes in sigma-t and
for May upwellings by very high values of oxygen content. An analysis of the current MHI
database from 2007 to 2023 allowed us to identify upwellings in the waters of Goluboy
Bay, including the area of the stationary oceanographic platform, in July 2007, May 2010,
2012 and 2013, June and September 2013 and June 2021. We compared the temperature,
coastal sigma-t and oxygen content for May and June 2012, 2013 and June 2021 and con-
cluded that the intensity of upwellings had significantly decreased, the reasons for which
are still unclear and may require further research. The paper considers differences in the con-
tent of biogenic nitrogen and phosphorus in the coastal water areas of the Southern Coast of
Crimea during upwellings. These differences were manifested in the increase in the content
of mineral forms of phosphorus and insignificant change in the content of mineral com-
plexes of nitrogen. The analysis of the used database for these periods showed the insuffi-
ciency of target measurements and the need to adjust the monitoring system, especially
in the spring—summer period, when the probability of upwelling is maximum.

Keywords: coastal upwelling, Southern Coast of Crimea, temperature regime, oxygen
regime, nutrients
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Beenenne

Pation npubpexHoit 30ub1 FOxHoOro O0epera Kpeima (FOBK) xapakrepusyercs
3HAYUTEITbHOMN ):[PIHaMPI‘IeCKOfI AKTUBHOCTBIO, O YEM CBHJACTCIILCTBYIOT MHOI'OYUC-
JICHHBIC ClIydan HPOABJICHHUA alBCIJIMHIOB Ha ITOBEPXHOCTU MOP:. AnBennuHr
BO3HHKAET MPH BJIOITBOEPETOBOM HANpaBICHUH BETPa, OTKIOHSIONIET0, Onaromaps
cunie Kopronuca U BS3KOCTH, MTOBEPXHOCTHYIO BOAY OT Oepera, BMECTO KOTOPOH
MOATATUBAIOTCS TIIyOMHHBIE BOJbI. OONIENPUHATOMY KPUTEPHIO ONPEETICHNs TEM-
MepaTypHOro alBeJUTMHTAa COOTBETCTBYIOT ciiydan ¢ pe3kuM (Oomee geM Ha 5 °C)
YMEHBIIIEHHEM TeMIIepaTypbl MOBEpPXHOCTHBIX BoA [1, 2]. CTpykTypa u nuHaMuKa
npudpexxnoro anseinira y FOBK ommcanbsl B padore [3], aBTOpbI KOTOpOH pac-
CMaTpHBAIOT JIBa BuIa npuopexHoro ansewiuara y KOBK — skMaHoBckuii BeTpoBOi
Y CTOHHBIA. [IprBeNeHbl XapaKkTEpUCTUKH YCIOBUN MX BO3HUKHOBEHUS 32 1980—
1985 rr. 1 mokazaHo, 4To Hanboee HHTEHCUBHBIE U TIPOJOIKHTEIbHBIC SKMaHOB-
CKHE anBeIMHIH o0pasyrores y nrt Kamusenu ([ony0oit 3amuB). B pabore Takxke
paccMarpHuBaeTCsl BIUSHHUE alBEUIMHTOB Ha MOTHATHE AIpa XOJIOAHOTO MPOMEKY-
TOIHOTO CJI0ST OJIIKE K TTIOBEPXHOCTH JI0 TOpr30HTa 30 M.

ABTOpBI pa0oTHI [4] CUMTAIOT, YTO LUPKYISLMSA IPUOPEIKHOIO aHTHIIMKIIO-
HHUYECKOTO BUXPA SBISIETCS OMHOW M3 BHYTPEHHUX MPUYNH, CO3MAIONINX YCIOBHS
IUTSL pa3BUTHS anBeUTMHTA y OeperoB Kpbima make mpu OTCYTCTBHH UK claboi
BIIOTTLOEPErOBOM COCTABISIONICH BETPOBOTO HampspkeHUs. OCHOBHBIE THAPOAH-
HaMmp4eckre mporeccel B akBaTtopuu FOBK, crmocobcTByromye BOSHHKHOBEHHIO
amBeIUIMHTOB, TI0 MHEHHIO aBTOPOB [4], cnemyromue:

— WHTEHCUBHBIN 3allaIHbIA B I0T0-3aMaHblii moTok OcHOBHOTO YepHOMOPCKO-
ro tederus (OYT) Bmons 10xHBIX OeperoB Kppima;

— B3anmMoneiictere ceBepHoil mepudepun OUT ¢ HeogHOpOTHOCTIMH penbeda
menbda (MBICHI, 3aTHBBI) KpBIMCKOTO 11-0Ba;

— BIOIB0EPETOBBIE BOCTOYHBIE U CEBEPO-BOCTOUHBIE IIOTOKH CEBEPHBIX Teprde-
puil aHTHUNUKIOHNYECKUX THHAMHUYECKAX 0Opa30BaHMM, peaM3yolIie MPH YCHIe-
HUH BIOTHOEPEroBOro BeTpa SKMaHOBCKHH d(hdeKT;

— CTOHHBIE BETPHI 3aM1aHOTO M CEBEPHOTrO CEKTOPOB, HAIpaBJIEHHBIE MO HOP-
Maiu K Oepery.

BzaumoneticTBue 3TUX (haKTOPOB OMpeENeNsieT CI0KHYIO0 CTPYKTYPY U JHHAMH-
Ky IpUOpPEXKHBIX BOJ, BIUSET HA Tporiecc (hOpMUPOBAHHUSI alTBEITIMHTOB.

Pesynbrare! onpeneneHusi 3aKOHOMEPHOCTENH Pa3BUTHS TPUOPEKHBIX aITBEIIIHH-
roB B UepHOM MOpe ¢ TIpUBIIEUEHHEM CITYTHUKOBBIX JIAHHBIX TPENICTABIEHEBI B paboTe
[5]. BoinonHeHo pailoHHpOBaHHE aKBAaTOPUH YEpHOTO MOPS 10 YaCTOTE BOSHUKHO-
BEHUS PUOPESKHBIX anBeUTMHTOB. [oKa3aHo, 4TO yalle anBeyUIMHTH HaOIIOMAr0T-
Csl B CEBEpO-3araHONW YacTH MOpS W Topaslo pexke B paiione SAntel, Deomocun,
HoBopoccuiicka 1 ocobenHo y 6eperoB Typuun. s 3Tux pailoHOB XapaKTepHO
OTCYTCTBHE alBEUIMHIOB B OTAEIbHBIE TOAbl. YacToTa MX MOSBICHUS COCTABISAET
or 1 1o 8 nHel B Mecs1.

Brienenne pailoHOB ¢ HanOonbliedl 4acTOTOH NPOSABIEHHS NPUOPEKHBIX
anBEJUIMHTOB B TEIJIBIA mepuof st YepHOro mMopsi BBIIONHEHO B pabote [2].
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[Ipoananu3upoBaH psiji CIIYTHUKOBBIX M300pakeHUil Bcell akBatopuu UepHOro
Mops, nonydeHHbIX co ckanepoB AVHRR cnytaukoB NOAA ¢ 1997 mo 2011 .
s FOBK BpemenHo#t nHTepBan HaOmoaeHui Obut npomieH 10 2015 . OtMedeHa
CYIIECTBEHHAs] MEKT0JI0Basi U3MEHUMBOCTh OOIICH JJIUTEILHOCTH alBEJIIMHTOB
B paccMmarpuBaeMbiii epuoz. Jns FOBK mpuBeneHbl OleHKH B3aWMOJCHCTBUS
aInBEJUIMHTA C OKPYXKAIOIMMH Pa3HOMACIITAOHBIMU JUHAMHYECKUMH CTPYKTYpa-
MU, TAKUMHU KaK 00JIACTh aKTUBHOTO (DOPMUPOBAHUS aHTUIIUKIOHUYECKUX BUXPEH,
nox snustaueM OYT Ha roro-zaman ot FOBK. B pesynbraTe mmprHa pa3sBUTOrO
anmeunHTa ¥ FOBK Moxer gocturats 30 kM. [lo MHEeHHIO aBTOpPOB paboTHI [2],
AmBEJUIMHTU SIBJIIOTCS CBOECOOPa3HBIMA OKHAMM, B KOTOPBIX BOJIbI TEPMOKIHMHA
Y TIOATEPMOKIIMHA B3aUMOJIEUCTBYIOT € aTMOC(hepoil B TEILIBII TIepHOl TojIa.

AHanu3 BHYTPHUTOJOBOH W MEXTOIOBOW M3MEHYMBOCTHU MOBTOPSIEMOCTH, CKO-
POCTH M TIPOAOIKHUTEIHHOCTH 3aMagHbIX BETPOB, CIIOCOOCTBYIOIIMX BO3HUKHOBE-
Huto anBeuHTOB Yy FOBK, nipeacrasien B padore [6]. Mcnonp3oBaHbl 6-4acoBEIE
JTAHHBIE O KOMIIOHEHTaX CKOPOCTH BeTpa Ha BhicOoTe 10 M, MONyYEHHBIE U3 aTMO-
cdepHoro peananuza ERAS 3a 1979-2021 rr., u JaHHBIE KOHTPOIS TEMIIEPATyPhI
Ha YepHOMOPCKOM THIPOGHHU3NIECKOM TOACITYTHUKOBOM IMOIUTOHE MOpPCKOTO THII-
podusnueckoro MHCTUTYTa Poccuiickoii akageMnuu HayK.

ATIBEJUTMHT OOHapy)XWBaeTcs B BUE TMOHIDKECHHU TeMIIEpaTypbl BCIICICTBHE
nogbeMa OoJee XOIOMHBIX TIYOMHHBIX BOJI, YaIlle BCEro C arpens Mo OKTSIOpb, Ko-
I7la TOBEPXHOCTHAS TEMIIepaTypa BBIIIE TeMITEpaTyphl IOAIIOBEPXHOCTHBIX BOA [7].
HawnGomnee KOHTpaCcTHO ATO MPOSIBISIETCS B JIETHHE MECSAIIBI, KOT/Ia BEPTUKAIBHBIN
TPamUeHT TEMIIEPATyPhl B TEPMOKIMHE HANOOIBIHIA. Takol anBeNIMHAT OMPEIeIIsIeT-
Cs1 TI0 TeMIIepaType ITOBEPXHOCTH MOPSI, MOTYIEHHOHN IO JaHHBIM KOHTAKTHBIX H3Me-
penwuii [1], B TOM 4ncClie TEPMOKOC, YCTaHOBJICHHBIX B mieiab(oBbIX 30HaX [8—10],
a TakXKe 10 CIIyTHUKOBBIM IaHHBIM [2, 11, 12].

C mpuMeHeHHeM COBPEMEHHBIX METOIOB MaTeMaTHYEeCKOTO MOJEITHPOBAHUS
(coBmecTHO# Me3omacmITabHO Momenu Mope — armocdepa NOW (NEMO-OASIS-
WRF) c paspemennem 2 kM) B pabore [13] usydeH oguH U3 cirydaeB BETPOBOTO
npubpexxnoro anBeummara B YepHom mope y FOBK 24-25 centsiops 2013 r.
[IpumeHnenue ykazaHHOW MOJENH TO3BONMIIO aBTopaM [13] ycmenHo Bocmpon3Be-
CTH pe3Koe MOHIKEHHE TeMItepaTypbl moBepxHocty Mops Ha 10 °C B TeueHne AByX
CYTOK, a ITOBBIIIEHHOE IMMPOCTPAHCTBEHHOE pa3pelieHre MPH MOJCTHPOBAHUH 103~
BOJTMJIO BBIIGTMTH OCOOEHHOCTH alBEJUTHHTA, CBSI3aHHBIE C pelbehoM U odepTaHu-
sIMH OeperoBOil INHUH.

B npuBeneHHbBIX BhITIe paboTax He OIEHWBAJIOCH BIFSIHUE alBEJUIMHTA HA KHIC-
JIOPOAHBIN PEXUM aKBATOPWUW, HE aHAJTU3UPOBAIOCH COMYTCTBYIOIIEE M3MEHEHUE
cofiepKaHusl THIPOXUMHUYECKHX TapaMeTpOB, B YaCTHOCTA TaKUX KOMITOHEHTOB
AKOCHUCTEMBI, KaK 3JIEMEHTHI TJIABHOTO OMOTEHHOTO ITUKJIA, COJepIKaHHe KOTOPBIX
CYIIIECTBEHHO BIHSET Ha NMPOAYKTUBHOCTH JKOCHUCTEM IPHOPEXKHBIX 30H MOpeH
[11, 14]. Ilogpem TTyOMHHBIX BOJ, HACBHIIIEHHBIX OMOTEHHBIMH dIIeMEHTaMHu, obec-
MeYMBAET POCT OMOMACCHI (PUTOTUIAHKTOHA U IPYTUX KOMITOHEHTOB Ouocdepst [15].

B pabore [16] nokazano, uto paiion lomyOoro 3ammBa TpenCTaBIsIET COOOMH
YAOOHBIN TONUTOH JUIsl BRITIONTHEHUS! CHHXPOHHBIX JTUCTAHIIMOHHBIX M TTOJCITYTHH-
KOBBIX MCCIIEAOBAHUN €CTECTBEHHBIX OKEaHONOTMUYECKUX MPOLIECCOB U BIUSHUS
OeperoBeIX aHTPOMOTCHHBIX MCTOYHUKOB 3arpsi3HEHHS HA COCTOSHHE MOPCKOM
NPUOPEKHON Cpebl. be3yCIOBHBIM MPEUMYIIECTBOM 3TOTO MOJIUTOHA SBIISIETCS
pPacCIIONIOKEHHNE B €r0 I0r0-3alafHON YacTH CTAIlMOHAPHOW OKeaHOTrpa(uUecKon
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mardopmel (COIT) — Ha paccrosauu 430 M ot Oepera y nrt Kanusenu ¢ riryOnHOM
MOpsI B TOUKE 0TOOpa mpod 27 M. DTO JenaeT BO3MOKHBIM OllepaTHBHOE HAOIIO/E-
HUE 3a pa3BUTHEM anBeluMHra B paiione FOBK mo m3amMeHeHHIo TeMIiepaTypsl mMo-
BEpXHOCTHBIX BoA. B pabore [11] u3yden amBeiniuHr, Bo3HUKIHK B Mae 2010 1.,
C UCIIONIb30BAHNEM HE TOIBKO KOHTAKTHBIX METOJIOB, HO U IO CITyTHHUKOBBIX JIAHHBIX.
B paGore [16] aBTOpBI 00CYKIAIOT PE3y/IbTaThl SKCIICAUIIMOHHBIX HCCIICIOBAHUM,
nposeaeHHbIXx Ha COII oTnenom 6roreoxumMuu Mopsi Mopckoro ruapodu3ndecko-
ro uHctutyTa B 2009-2014 1, 1 aHANM3UPYIOT BIUSHHE AlBEJUIMHTOB B OCHOBHOM
Ha CoJlepiKaHue OTAENbHBIX KOMIIOHEHTOB KapOOHATHOM CHUCTEMBI, pAaCTBOPEHHOTO
KHCJIOpOJIa W DIIEMEHTOB TJIABHOTO OMOTeHHOro nukia. [lokazaHo, 9TO MOIIHBIN
anBeJUIMHTL, HaOmronaeiumiics B Mae 2014 1. B paiione COII, He noBiIusIB HA cozep-
KaHWE HEOpPraHWMYECKHX (OpM a30Ta, MPUBEN K YBEIMUEHUIO KOHIIEHTparuu (hoc-
(atoB B 3—4 pasa 10 cpaBHEHHIO ¢ (DOHOBBIMH 3HAYCHHUSIMHU.

B Hacrosiiem uccieoBaHUH U3YYeHB! YCIOBUS BOSHUKHOBEHHS alBEIIMHIOB
B akBaropuu [omyboro (Bkirodast COIl y nrr KanuBenn) u SINTHHCKOTO 3aMBOB,
WX TPONODKUTENHHOCTD M BIMSIHAE Ha M3MEHEHUE TEMIIEPAaTYpPHOTO U KUCIOPOJI-
HOT'O PESKHUMOB M COJIEpPIKaHUsI OMOTEHHBIX 3JIEMEHTOB. AHAIM3UPOBAIU JIaHHEIC
3a Maif — CeHTAOPh yKa3aHHBIX TIEPHOIOB KaK Ce30H Harbosee YacTo BOSHUKAIOIIAX
AIBEIUIMHTOB, JIETKO PETHCTPUPYEMBIX 3a CUET OONBIION pa3HHIIBI TEMIIEPATYp TO-
BEPXHOCTHOTO Y TITYOMHHOTO CJIOCB BOJI.

C yderoM Ba)XHOCTH AamBEJUTMHTA JJISI OLEHKH DKOJIOTHYECKOTO COCTOSHUS
pUOPEKHBIX aKBAaTOPHI NAbHEHIIee N3ydeHne 3TOro sIBJICHHS, OCOOEHHO ero ce-
30HHOH ITUHAMHUKH C MOAPOOHOM MH(OpMAIMel O COoAepKAaHUU KHCIopoaa U Ono-
TeHHBIX JJIEMEHTOB, SABISETCS 0CO00 aKTyaJbHBIM.

Lemb paGoThI — OIEHUTHh HHTEHCUBHOCTD M MPOAOIKUTETHHOCT MTPHOPEKHBIX
arBeJUTMHTOB, (POPMUPYIOIINXCS B BECEHHE-JIETHHI epHOo.l B akBaTopwsax [ omyboro
1 SINTUHCKOTO 3aJTMBOB, HA OCHOBE aHAJM3a N3MEHEHUH TUIOTHOCTH BOJ, UX TeMIIe-
paTypHOTO M KHUCIOPOJHOTO PEKIMOB U COAEPIKaHUS OMOT€HHBIX 3JIEMEHTOB.

Marepuajibl M1 MeTOIbI HCCIe0BAHMSA

[Ipoananu3npoBaHbl MHOTOJIETHUE NaHHbIE baHKa OKeaHOIOrMYECKUX JaHHBIX
(bO) MI'U 3a 1986—2000 u 2007—2023 rT. ¢ 1eNBbI0 OIEHKH YCIOBUI BO3HHUKHO-
BEHHUs amBeIUIMHTOB B akBatopum lomyOoro (Bkmiouas COIl y mrr Kanusenn)
u SntuHckoro 3anuBoB. OLEHHBATM MHTEHCUBHOCTH M HPOJOKUTEIBHOCTD all-
BEJUIMHTOB, a TAKXK€ UX BIMSHUE Ha U3MEHEHUE TEMIIEPaTypHOro U KHUCIOPOAHOIO
PEKUMOB, TUNIOTHOCTH BOJ M COZIEpP)KaHUs B HUX OMOT€HHBIX JIEMEHTOB (HEOpPTraHu-
yeckoro u odmero ocdopa n HEOPraHUIECKOTro a30Ta) 3a Mail — aBrycT. AHaJIu-
3WpyeMble JaHHbBIE JJIS BIIENEHHBIX anBelUTHHTOB repuonga 1986—2000 rr. (uromb
1986 1., maii 1987 u 1989 1T, utonp 1997 ) cocraBunu 2108 ompeneneHuii Bcex
napaMeTpoB BOJ, BKJIIOYAsl KHCIOPOJ U OHMOreHHBIE diieMeHThl. OnpeneneHus pac-
TIpeZieTIeHbl TI0 TolaM HepaBHOMEPHO, a IMeHHO: B 1986 1. 6bu10 cenano 580 ompe-
nenenuid, B 1987 . —575,8 1989 . — 666, B 1997 1. — 287.

B 20072023 rT. anBerummHrE ObUTH 3aperucTpupoBansl B urone 2007 ., mae 2010,
2012 u 2013 rr, B utone u centsiope 2013 ., urone 2021 . AHaMM3UpyeMble TaHHbIE
cocraBwm 1180 ompeneneHuii nepeurcieHHbIX BhIIIE MapaMeTpoB. OnpeneneHus
pacripefiesieHbl o ToJaM HepaBHOMEpHO, a uMeHHO: B 2007 . — 384 ompeneneHus
BCEX aHaNM3UpyeMbIX napamerpos, B 2010 . — 224, 8 2012 . — 137, 8 2013 . — 323
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u B 2021 r. — 112. B npencranieHHol 0a3e JaHHBIX ObLT BBISBICH TOJIBKO OJUH all-
BeJUTUHT 7 ceHTs10ps 2013 1. ¢ MakCUMaJIbHBIM TEpernaaoM Temreparypst a0 14 °C.
B anammzupyemoii BOJl MI'U anBerunaTy He 3adukcupoBansl 3a 2014 1. (maHHBIE
TOJIBKO 32 UIOJIb M aBrycT), 2015 . (manHbIe 32 ceHTIOpH), 2016 1. (3a Mait u UOJIBb),
2017 1. (3a utonb U ceHTAOpD), 2018 1. (32 utonk), 2019 . (3a urons), 2020 . (3a ceH-
Ts10pb). B Becenne-nernuii nepuon 2022 u 2023 rr. (1aHHBIE 32 Mali — CEHTAOPH)
B akBaropuu fntuHckoro u Io-
TyOOro 3aJIMBOB aNBEJIJIUHTH
TaK)Xe HE BBIIBIEHBL. JTO IIOJI-
TBEP)KJaeT 3aKJIIOYeHHE aBTO-
44.45° | poB paborsI [5], uyTo pUOpexK-
mele Boasl NOBK orHOCSTCS
oo o© K TOl yactu YepHoro mops,

Kauvsenu o o o
o' ¢ o° T TJ€ anBEeJUIMHIU PETUCTPUPY-
. ° o IOTCS HE KaXKIbIU I'OI.
Tl ccon ., n Cxema pacronoKeHHs CTaH-
IIui orOopa mpol MpencTarIcHa
Ha puc. 1.

Puc. 1. Paiion uccnenosanus. Kpyxkamu o60o- Crieyer OTMETHTE, YTO TPH
3HaueHbl CTaHIMY, BbiNoiHeHHble B 1986-2000 T, s IPOAHATN3HPOBAHHBIX all-

Toukamu — B 2007-2023 rr. BEJJIMHTOB OTMEYCHHI B SITTHH-

Fig. 1. Study area. The circles are stations per-  cxom 3anuse (1986—1989 rr.),
formed in 1986-2000 and the dots are those per- 4 11 —g Tomy6om 3amase (1997,
formed in 2007-2023 2007-2021 rr.).

c.u. !
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Pe3yabrarbl U 00cyKaeHHE

B npubpexnoit 3one FOBK (1ero 1986—2000 rr.) paccMOTpeHbl XapaKTepu-
CTUKH NPUOPEKHBIX BOI B MEPUO MPOXOXKIACHHS allBEJUIMHIOB B aKBaTopuu [omy-
6oro (Bxmtouass COIl y nrr Karmusenn) un SAntunckoro 3amuBoB. [Ipomomkwnrens-
HOCTbH alBEJUIMHIOB B YKa3aHHBIH [IEPUOA U3MEHAIACh OT 6 10 28 4 CO CHUKEHUEM
temmeparypsl Ha 8—9 °C.

HabmromaBmmiics 14 wions 1986 r. anBe/uIMHT TPOAOIDKUTEIBFHOCTBIO 6 U
COIPOBOXKAAJICS CHUKCHUEM TEMIIEPATYphl B IOBEPXHOCTHOM cioe Bog Ha 8.33 °C
Y yBeJTMYEHUEM COIEPKaHUs KHCIopoaa 110 7.76 MII/JI IPUTOM, YTO IO alBEJUTMHTA
9TO 3HAYEHUE B MMOBEPXHOCTHOM CIIO€ BOA cocTarisuio 5.39 mi/n. B mepuon ansen-
JIMHTA OTMEYaioch BEPTHKANBHOE YBEIMUEHHE IUIOTHOCTH Box ¢ 13.3 kr/M® y mo-
BepxHOCTH 710 14.1 kr/M® Ha rryOuHe 20 M, YBeIMUEHHE CONEPKAHUS KHUCIOPOIa
COOTBETCTBEHHO OT 7.76 mo 8.12 mu/n, poct ¢ TIyOuHOM comepkaHus ¢ocdaros
u obuero ¢ocopa NpUMEPHO B TPU pa3a NPU HEM3MEHHOM COJIEP)KaHUM Heopra-
HUYecKuX (hopM a3ota (HUTPUTHI K HUTPATHI).

[IponomKuTENbHOCTh aNBEJUIMHIA B AKBATOPUH SITHHCKOro 3ainuBa 25 mas
1987 1. cocraBmna yxe 0onee cyTok (Hagano — 25 masi B 7:56 yrpa, KoHel — 26 mast
B 11:00) npu nepenazne temmnepatypst 8 °C (15.60-7.60 °C). AnBesiuar conpo-
BOXKJIAJICS YBEJIMYEHHUEM COJEpKaHHUS KHCIOpOJa B IOBEPXHOCTHBIX BOIAX
10 8.65 ma/n (mo amBemmHra 7.04 MI1/)1). YBENMWUMIach M IUIOTHOCTH Bog ¢ 12.30
10 14.30 kr/m*. PocT comepkanus ¢ochopa ¥ HUTPUTHOTO a30Ta 3a(UKCHPOBAH
BO BTOpPbIE CYTKH alBeJIMHra Ha rityonHe 5 M. CiieyeT OTMETUTbD, YTO alBEeJUINHT
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B Mae XapaKTepH30BaJICs TAKKE YMEHBIICHUEM COZep KaHUsI aMMOHUS IO CpaBHe-
HUIO C MPENIIECTBYIONIMM IEPHOIOM.

[IponomxutensHocTh anBeuinHTra 11 Mas 1989 r. B akBatopum SnTHHCKOTO
3aJliBa COCTaBWiIa 6 4 C mepenaaoM temmepaTtypbl oonbine 9 °C. OH Taxke corpo-
BOXKJIAJICS YBETMYSHHEM TUTOTHOCTH Box ¢ 13.24 mo 14.10 kr/m° B MEepUO]I arBEI-
JIMHTA ¥ ee cHkeHueM 1o 11.78 mocne ero okonuanus. Cienyer OTMETUTh Oojiee
BBICOKOE cojepxanue kuciopona (8.70—9.01 mu/n) B Bojgax 3ajivBa B MEPHOJ all-
BEJUTMHTA, KOTOPOE COXPAaHMIOCH (8.63 MI/IT) M Mmocie OKOHYaHUs arBeJUTHHTA
15 mas 1989 1. B nepuoa anBeiiHra OTMEUEHO TOBBIIIEHHOE COJIepKaHue o0IIe-
ro ¢ocdopa Ha MOBEPXHOCTHOM T'OPU3OHTE, TPH ITOM COJEpKaHHE HUTPATOB,
(dbochaToB M HUTPUTOB HA TIIyOMHE HE U3MEHUIIOCH.

B akBatopuu T'omyOoro 3anmBa 3adukcupoBaH anBemvar 22 wutons 1997 r,
MPONOIDKUTENBHOCTD €r0 COCTaBMia 7 4 MPH CHYDKEHWW TEMIIepaTyphl Oonee yeM
Ha 9 °C. TInoTHOCTB BOJ JI0 €ro Hayana cocrapisuia 10.47 kr/m>, a B mepuos ansei-
minra — 13.02-14.19 kr/m°. KoHIEHTpaIus pacTBOPEHHOro KHCIOPOAa B TOBEPX-
HocTHOM ciioe 18 uromnst 1997 1. cocraBuna 5.86 Mil/1, a y)ke B NEpUOJT allBEIUTHHTA
u3Mensutach ot 7.27 no 6.11 ma/n. Conepikanue OMOreHHBIX coequHeHui (hocda-
TOB, 00mIero ochopa u HUTPUTORB) TTO BEPTHKATH HE U3MEHSIIOCH, B TIOBEPXHOCT-
HOM CJIO€ BOJI TIOBBIIIEHHBIM OBLIIO TOJIBKO COAEPKAHNE HUTPATOB.

Takum 00pa3om, B TIEPBBIA UCCIICTYEMBIN ITEPUOJ AIBEIIIMHTH BHE 3aBUCHMO-
CTHU OT UX NPOJOKUTEIBHOCTU M BEIUYMHBI IIepernaja TeMIepaTypbl Bceria co-
[IPOBOXK/JIAJINCH YBEIUYEHHEM COAEP)KAHUS KUCIOpOJa U IUIOTHOCTH BoA. B oTHO-
LIEHUH OMOTEHHBIX JIEMEHTOB TAKOT'O OJHO3HAYHOI'O 3aKIIOUEHHS CHIENaTh HENb3S.
3a¢huKCcHpOBaHO IMOBBIIICHHE COAEP)KaHUs TOJIbKO odmiero docdopa u dpocdharos
BO BpeMsI Tpex amBeJTHHTOB B Hioje 1986 r., mae 1987 m 1989 rr. B akBaTtopum
Antrrckoro 3amuBa u 20 urons 2007 r. B akBatopuu ['omyboro 3ammBa, 1€ co-
nepxanue GocdaToB yBEIHIMUIOCH TIOYTH B TPHU pasa, a odmiero ¢ochopa — B moin-
Topa pa3a. ConepkaHue HeOpraHM4YecKuX (opM a30Ta B IEPUO ANBEIJIUHIOB
¢ TIyOMHOM He MEHSIOCh. AHAJOTHYHAS CUTYaIlHs OMUChIBaeTcs B padore [15],
KOrZa MOJ BJIMSHHEM MOIIHOIO AIBE/UIMHIA MPOAOKUTEIBHOCTBIO ONHU CYTKH
B mMae 2014 r. B paiione COII conmepxanue HeopraHu4eckux (opM a3oTa HE U3Me-
HUJIOCH, a KOHIIEHTpanus (pocdaToB yBenmuumiack B 3—4 pa3a 1o cpaBHeHHUIO ¢ (o-
HOBBIMH 3HaueHHAMH. lIpuumHON MOryT OBITH Pa3aMuusi B KPYroBOPOTax 3THX
OMOTeHHBIX DIIEMEHTOB: JUIA a30Ta 3TO CUCTeMa Boaa — atMocdepa, a s dhocdopa
Boma — nHO. B ornmume ot Heopranmdeckux (opm azora (ocdop He uMeer ra3o-
00pa3HbIX (hopM B BoOJle, ¥ OOIIEM3BECTHA €r0 CHOCOOHOCTh HAKAIlIMBATHCSA Y JHA
1 BO3BPAIIATHCS B BOIHBIN CTOJIO B PE3yJIbTaTEe CHUKEHHS COIAEPIKaHUs KUCIOPOAa
IPpH BOCCTAHOBUTENBHBIX YCIOBHSIX. OTH pa3iuyusi OCOOCHHO MPOSBHIIUCH
U B Ipyrux akBaTopusix. Takue ycnoBus 3adukcupoBanbl B CeBaCTONONLCKOH OyXTe
u onucaHbl B padote [17]. [lockonbKy anmBeIIMHT — 3TO MOIBEM TITYOWHHBIX BOJ,
TO YBEIWYCHUE COJIEPKaHMsI UMEHHO (ocopa BIIOIHE 00BSICHUMO.

B 2007-2023 rt. B axBaropuu lomyOoro 3amuBa amBeUIMHT OBbLT BBISBIICH
B urone 2007 1., mae 2010, 2012 u 2013 rr., utone u cenrsiope 2013 r., urone 2021 .
Ha COII mpoOs1 oTOMpany Ha Tpex rOpU30HTAX: MOBEPXHOCTHOM, 0.5 1 5.0 M.

[IponomxurensHoCTs anBeumHra 20 utonga 2007 . cocTaBuia OAHHU CYTKH
IpU CHIDKEHUHW Temreparypbl npuMmepHo Ha 10 °C, MOBBIMIEHHH IUIOTHOCTH BOX
ot 9.96 xr/m* (10 Hayana anBesnmHra) 10 13.86 kr/mM® (B MepHOM €ro IPOXOK/IEHHs)
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W YBEIMYEHUW KOHLEHTPAIMH PAacCTBOPEHHOTO KHUcioponxa ¢ 5.5 mo 7.96 mn/xa
Ha riryOuHe 1 M. ATIBEJUTMHT COMTPOBOXKIAJICS YBEIMYEHUEM KOHIEHTpanuu ¢ocda-
TOB TIOYTU B TpH pas3a (¢ 1.6 mo 4.3 mxr/n) u obmero dochopa B monropa pasza
(c 4.3 mo 7.4 MKI/II) ¥ TIOYTH HE OTPA3UIICS Ha CONIEP)KAHUN HUTPUTOB M HUTPATOB.

3adukcupoBanHnblii B Mae 2010 I. anBeJUTMHT MPOIOIKHUTEIBHOCTBIO 24 9 CO-
MIPOBOXKIAJICS. CHUIKEHHEM TemIeparypsl Ha 7.5 °C, yBenndeHHeM TIOTHOCTH BOJIBI
MPUMEPHO Ha JBE CAMHMIIBI M HE3HAYMTENBbHBIM (110 7.14 MII/J1) yBEIIMYCHUEM CO-
Jiep KaHusl pacTBOPEHHOTO KHCIIOPOIa.

B mae 2012 1. HaOmonan0Cch HECKOIBKO AIBEJUIMHTOB: 24 1 25 Mast POAOIKH-
TENBHOCTBIO OT 6 10 48 u co cHmxkeHHeM TemrepaTypsl Ha 9.4-10.4 °C, a taxxke
30-31 mast POJOIKUTENLHOCTBIO CYTKH CO CHIJKEHHEM TeMIIepaTyphl Oornee yem
Ha 9 °C. Bee Tpu anBemiara Mast 2012 1 COPOBOXAATUCH YBETHYEHHEM COZIEp-
KaHUS KHCIOPOJa B TIOBEPXHOCTHOM CJIOE BOJ J0 7.36 MII/JI IPH €ro CojepKaHuH
JI0 arBeJJIMHTA Ha YpoBHE 5.86 Mu1/i1. B mepron Bcex Tpex anBeIIMHTOB IJIOTHOCTD
Box yBemmumBanack or 11.91 1o 14.07 kr/m® (Tabmuma). ConepxaHne GHOreHHBIX
2JIEMEHTOB B MEPHOJ] aBEITMHTOB B Mae 2012 T. He U3MepsITH.

[Mapamerpbl MpUOPEKHBIX aNBEIMHIOB B akBartopuu SntuHckoro u [omyboro 3amuBoB,
BBISIBJICHHBIX B 1986-2021 rr.

Parameters of coastal upwellings in Yalta and Goluboy Bays found in 1986-2021

[Mpenens usmeHenust /
Jlara Hauana Tponomicu- Range of
arBesMHra / aHEZﬁ;}HIE;;; /' venonmoii mior COZIEpKaHUs KHC-
Up\(/jV::émg Upwelling yHOCTI/I, g | TEMIEPaTYDEL ZC/ nopona, M/ /
duration, h sigma-t, kg/m? temperature, °C | oxygen content,
mL/L

14.07.1986 6 11.40-13.40 13.20-21.03 5.39-7.72
25.05.1987 28 12.30-14.30 7.60-15.60 7.04-8.65
11.05.1989 6 11.80-14.10 8.30-17.30 8.63-9.01
22.07.1997 7 10.50-13.23 11.70-22.20 5.89-7.27
20.07.2007 24 10.01-13.96 14.90-25.00 5.50-7.96
27.05.2010 24 11.83-13.47 11.46-18.95 6.68-7.14
24.05.2012 6 11.91-14.03 8.15-18.61 5.86-7.36
25.05.2012 48 12.50-14.03 8.60-17.80 6.74-7.22
30.05.2012 24 12.50-14.07 8.62-18.00 6.74-7.25
25.05.2013 30 12.10-13.89 10.00-18.58 6.54-6.90
28.05.2013 5 12.01-13.78 10.20-18.76 6.25-6.83
01.06.2013 2 11.50-13.46 12.00-20.00 5.95-7.15
07.09.2013 24 11.30-13.79 10.12-21.50 5.60-7.11
02.06.2021 13 12.62-13.60 11.19-17.54 6.30-6.72

HpI/IMe‘laHI/Ie: Hpez[enm HU3MCHCHUS TJIOTHOCTH, TCMIICPATYPhI U COACPIKAHUA KHUCJIOPOIAa

YKa3aHbl U1 TIOBEPXHOCTHOI'O TOPU30HTA.

Note: The ranges of density, temperature and oxygen content are given for the surface hori-

zon.
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O630pHas Tabnuua Bcex oOHapykeHHbIX B BOJ[ MI'M mpuOpexHBIX amBen-
suHTOB 3a ABa nepuona 1986—2000 rr. u 2007—2023 rT. mo3BOJISET COMOCTABUTh MX
BIMSIHME Ha M3MEHEHHe MapaMeTpoB BOIHBIX MaccC, TAKUX KakK IUIOTHOCTb, TEMIIe-
parypa W HachIllleHHEe PacTBOPEHHBIM KHCIOPOJAOM MpUOpekHBIX akBaropuii FOBK
Ha nipumMepe SntuHckoro u [onyboro 3anuBoB. B Tabnmile He mpeacTaBiIeHbI JIaH-
HbIe 00 U3MEHEHHUH KOHIICHTPAIMH OMOTEHHBIX DJIEMEHTOB B MIEPHOJ allBEJUIMHTOB,
nockonbky B BOJI MI'U »Tu sneMeHThI ObUTH OMpEAeNieHBl TOIBKO B TIEPUOJ all-
BeUTMHTOB B Mae 1987 u 1989 rr., B utone 1986, 1997 u 2007 rr., B certsiope 2013 .
B npyrue nepuoap! AefCTBUS anBeUIMHIOB OMOTEHHBIE 3JIEMEHTHI HE OMPEAeIIsIIN.

W3 npuBeneHHBIX B TaONUIE JAHHBIX CIEAYET, YTO HE3aBUCHMO OT MPOJOIIKH-
TeNIbHOCTH JAEHCTBUS alBEUIMHTA U3MEHEHHE COMepP KaHUs KUCIIOPOa 3aBUCHT B OC-
HOBHOM OT M3MEHEHH IUIOTHOCTH BOJ W TIEperaia TeMIIEpaTyphl B MEPUO]] allBel-
nuHra. Bo BpeMs BBISBICHHBIX alBEJUTMHTOB CHIDKEHHE TEMITEPATYPhl B Mae U HIONe
cocrasisuio ot 8 g0 10.5 °C, B urone ot 6.5 10 8 °C ¢ MakCHMaJbHBIM 3HAYCHUEM
11.4 °C B cents6pe 2013 1. YBenuueHue MIOTHOCTH BOI B PE3y/IbTATe alBeLUIMHIA
66110 MakcuManbHEIM (Ha 2.0-2.73 xr/M®) B mrone 1997 u 2007 IT. ¥ MHUHEMAJIb-
HeiM (Ha 1.33 xr/mM%) B 2021 . MakcuMasbHBI POCT COIEPKAHMS PACTBOPEHHOIO
krcopona Haomonancs B utone 1986 (2.33 mur/in) m 2007 . (2.46 mMi/i), B Mae 1987
u 2012 rr,, urone 1997 r., utone u cenrsaope 2013 1. on cocraBuia 1.20-1.61 mu/m,
a OCTaJIbHBIE aNBEJUIMHIM XapaKTE€PU30BAJIMCh YCUIIEHHEM a’palluy He Oosee 4eM
Ha 0.58 mu/m.

W3menenus napaMeTpoB NpUOPEKHBIX BOJ (TeMIIepaTypa, IUNIOTHOCTh, CONeprKa-
HHE KUCJIOPOAA) MO BIUSHUEM IIPUOPEKHBIX alBEIJIMHIOB B akBaTopuu I omydoro
3aymBa B parione pacnonokenus COIl B coBpemennom mepuone (2012—2021 1)
TIpenCcTaBIICHbl Ha prc. 2-5.

[Tpn cpaBHEeHMM HH(OpPMALMH, NPEICTABICHHONW HA pUC. 2, @ U Ha pHC. 2, ¢,
BUJIHA YETKasl 3aBUCUMOCTb COAEPKAHMs KUCIOpPOoAa OT TeMIIEpaTyphl BOA: IIPH arl-
BEJIJIMHI€ TIOHMKEHHBIE TEMIIEPaTyphl COPOBOXKIAIOTCS 00JIee BHICOKUM COZEpXKa-
HHeM Kuciopona. Ilmoraocts Box (puc. 2, b) nmpu anBemnuHre HE3HAYUTEIHHO BO3-
pacTaer, OAHAKO B OIMYME OT TEMIIEPAaTyphl U COAEPKAHMS KUCIOPOIa OTMEYAIOT-
CsI OTIEIbHbIC JINH3bI IOHM)KEHHBIX 3HAYEHUH IIOTHOCTH Ha MOBEPXHOCTHOM U 5-MeT-
POBOM ropH30HTE 0 3HaueHuil 12.60 kr/m°. TTo3mHEe NPH anBeNIMHTE 11O BCEil
tomany 10 31 Mas mole IIOTHOCTH TOYTH OHOPOIHOE o 3HadeHHeM 13.40 Kkr/m>.
Ha puc. 2, b Takke mokasano, 4To pacronoXeHHe JUH3 TMOHWKEHHOU TIOTHOCTH
COOTBETCTBYET 00IaCTH MOHMKEHHBIX KOHIICHTPALMHA KUCIIOPOA.

ANBEJUIMHT NPOJOKUTENBHOCTHIO 30 4, 3aperucTpUpoBaHHbIl 25 U 26 Mmas
2013 ., ormuancst or anBeITMHIOB B Mae 2012 . CHIDKEHHEM TeMIIepaTyphl MpH-
MepHO Ha 8 °C M MEHBIIIM TIEpENajioM YCIoBHOM TotHocTH ¢ 12.10 10 13.80 kr/m?,
YTO OTPA3WIOCh M Ha He3HauuTenbHOM (6.54—6.86 Mi/iT) usMeHeHnn conepKaHus
KHCJIOpOJia B TOBEPXHOCTHOM clioe BoJ (puc. 3).

AnsennuHr, 3adukcupoBaHHbIi 28 Mas 2013 1., XapakTepru30BajCs MPOJOIKI-
TENbHOCTBIO 5 4, CHM>KEHUEM TeMriepaTypsl Ha 8.5 °C ¥ conocTaBUMBIMU U3MEHE-
HUSIMH YCJIOBHOHM IUIOTHOCTH M COAEP>KaHHsI pacTBOPEHHOro Kuciopoza (cM. Tal-
nuiy). OueHb HEMPONOIKUTENbHBIN (2 4) anBeyuMHT uMen Mecto 1 uronsa 2013 .
(puc. 3) co cHIKEHHEM TeMIepaTypsl npuMepHO Ha 8 °C. OH cOonpoBOXAAJICS CHU-
KEHHEM cofiepKaHus Kuciopona ot 7.15 mi/n B mepuop anBeyuiMHra 110 5.95 mn/n
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Puc. 2. Ilapamerpsl mpuOPEeKHBIX BOM: TeMreparypa (a),
mwiotHocTh (D), comepkanue kuciopoma (C) — mpu TPo-
xokaeHnu anseanHros ¢ 24 mo 30 masg 2012 . B akBarto-
puu onyboro 3anusa (COII)

Fig. 2. Parameters of coastal waters: temperature (),
sigma-t (b) and oxygen content (c) during upwellings from
24 to 30 May 2012 in the Goluboy Bay water area (sta-
tionary oceanographic platform — SOP)

mocje ero okoH4aHus. II1oTHOCTh Ha MOBEPXHOCTHOM T'OPU30HTE B IIEPUO]] AlBEN-
JMHTa BBIpoca 10 13.46 kr/M® i cHU3MIACH OCTTe ero okoHyanus 10 11.50 xr/v’,

IIpu cpaBHEHUU NaHHBIX, IPEACTABICHHBIX HA PUC. 2 U 3, MOXKHO OTMETUTb,
gyto B Mae 2013 r. HabimroaeMble anBeJUIMHTH XapaKTepPHU30BaIIUCh MEHBIIINM TIepe-
[1aI0M TEMIIEPaTyphl, U3MEHEHUEM IIJIOTHOCTH U COIEP)KaHMs KUCIOPO/a, YeM B Mae
2012 .

7 centsiOpst 2013 . B akBaropuu ['omyOoro 3anmBa ObUT 3apUKCHPOBAH arBeln-
JIMHT TIPOIOJKUTENIBHOCTBIO 24 U ¢ nepenanoM Temieparypsl Oonbiuie 10 °C (c 21.5
10 10.12 °C), moBsimenueM miotHoctH ot 11.34 mo 13.79 kr/miu ¢ MOCIIEYIOIIHUM
CHMPKEHHEM II0CJIE alBEJUIMHIA A0 5.6 MJI/J IIpU pOCTE COAEPKaHMs PaCTBOPEHHO-
ro kuciopona a0 7.11 mur/n (puc. 4). Kpome Toro, BIBoe yBenTHIHIOCH COIEpKAHUE
¢docdaros, kak npu ansetuHre B utosne 2007 r. 310 Takke OTMEUEHO B PE3yNbTa-
Tax pabotsl [15], rne onucan anBemuHT Mast 2014 .

Bonee BpIcOKast HHTEHCMBHOCTH anBeUIMHTa 7 ceHTs0ps 2013 1., o cpaBHEHHIO
C MaeM M MIOHEM 3TOrO )K€ T0fla, MOXKET OBbITh CBSI3aHa C JIEHCTBUEM TAKOTr0 KIIMMa-
TH4eckoro (akropa, xak Berep. B pabore [6], B KoTOpo#l M3yuyanach MPOROIKHU-
TENIHOCTh JEUCTBHUS BETPOB, ONArONPHATHBIX IJIs1 BOSHUKHOBEHHS alBeJUIMHTA,
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Puc. 3. Ilapamerpsl MpHOPEXHBIX BOM: TeMIreparypa (a),
mwrotHocth (D), comepkanue kucmopona (C), GHOTeHHBIE
docdop (d) u cymma HEUTPUTOB U HUTPATOB (€) MPH TIPO-
XOKaeHnH anBeruTnHToB ¢ 26 1m0 30 Mast 2013 . 1 1 nroHs
2013 1. B akBatopuu ['omy6oro 3anusa (COIT)

Fig. 3. Parameters of coastal waters: temperature (),
sigma-t (b), oxygen content (c), biogenic phosphorus (d)
and sum of nitrites and nitrates (e) during upwellings from
26 to 30 May 2013 and 1 June 2013 in the Goluboy Bay
water area (SOP)
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Fig. 4. Parameters of coastal waters: temperature (a),
sigma-t (b), oxygen content (c), biogenic phosphorus (d)
and sum of nitrites and nitrates (e) during an upwelling on
7 September 2013 in the Goluboy Bay water area (SOP)
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Fig. 5. Parameters of coastal waters: temperature (a),
sigma-t (b) and oxygen content (c) during an upwelling on
2 June 2021

[IOKA3aHO, YTO HauOombLIas MPOJOJKUTEIBHOCTE (OT 6 9 /10 HECKOIBKHX CYTOK)
BETPOB 3alaJHbIX HarpaBieHui Oblia 3aduKcupoBaHa ¢ 29 aBrycra o 8 ceHTsaops
2013 .

IMponomkuTensHOCTh anBe/utiHra 2 uroHst 2021 1. cocraBmiia okoso 13 4 (puc. 5).

W3 puc. 5 cnenyer, uyto anseuMHr HroHS 2021 T MOXXHO OXapakTepH30BaTh
MUHHUMaJIbHBIMU 3HaYEHUSIMH Tiepernaja TemrepaTypsl (mpumepno Ha 6.5 °C), Mu-
HUMAJTBHBIM M3MEHEHHEM TLIOTHOCTH (Ha 1.33 Kr/M°) U caMbIM He3HAYHTETHHBIM
M3MEHeHHeM cojiepxaHnus kuciopoaa (Ha 0.16—0.42 mir/m).
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Ananu3 wH(popMaluu, TPEACTaBICHHON Ha puc. 2—5, MO3BONSET CAENATh
3aKJIIOUeHHe, YTo BO BpeMs anBeiiuHra 2 uroHs 2021 1. cHIbkeHHe TeMiepaTypbl
ObUTO HauMeHbIIMM HaunHas ¢ 2012 1. Bo3M0XHO, I03TOMY pacrpe/esieHue Couep-
JKaHUS KACIIOpO/ia Ha BCEX TOpH30HTaxX (6.56—6.72 mi1/it) ObLIO TOBOJIBHO paBHOMEP-
HBIM,  M3MEHEHHE IUIOTHOCTH ObII0 He3HaunTenbHbM (¢ 12.62 10 13.52 kr/m®).

AHanu3 ce30HHOW TMHAMHUKHA BO3HWKHOBEHHS allBEJUIMHTOB B MPHOPEKHBIX aK-
Batopusix FOBK, cormacuo manasiM BOJ] MI'U, nmokasan, 4To BOCEMb alBEUIMHTOB
OBLTH OTMEYEHBI B Mae, TPU — B UIOJIE, IBA — B MIOHE U TOJIBEKO OJIMH — B CEHTAOpE.

[Mpuurabl 00HAPY)KEHHOTO HAMH HE3HAYUTEIBHOTO CHIKEHUSI MHTEHCUBHOCTH
amnBeJUIMHIOB B BeceHHe-eTHuH neprof ¢ 2012 mo 2021 r. moka HesICHbI, TOCKOIb-
Ky B ceHTsa0pe 2013 1. oTMeueH Oosiee MHTEHCUBHBIH anBeTHHT. C y4eTOM CIIOXK-
HOCTH TNPOLIECCOB, KOTOPbIE MPOTEKatoT B MpuOpexHbIx akBaTopusax KOBK, Haxo-
JSIMXCS TIOJl BIUSAHUEM (PAKTOPOB PA3IMYHOM HMPHUPOABI, TONBKO JaldbHEWIINE
HAOJIIOZICHUS] M YCOBEPILICHCTBOBAaHME CHCTEMbl MOHUTOPHHTA MTO3BOJIAT MOMYIHTh
OTBETHI HA BO3HMKIIIKE BOIIPOCHI.

3akJlouenue

Ha ocHoBanmm ananm3a HaTypHBIX MarepuanioB bOJ] MI'U 3a nBa mepmoma
1986-2000 u 2007—2023 rT. mony4YeHbl OLIEHKH BIAMSHUS IPUOPEKHBIX AllBE/IIHH-
TOB Ha M3MEHEHHE TEMIIEPATyPHOTO M KHUCIOPOJHOTO PEXMMOB M COIEPKaHUs OMo-
TeHHBIX 2JIEMEHTOB B akBaropuu ['omyOoro 3anuBa, Bkmrodass COII B irt Karusenn,
U B akBatopuu fAntuHckoro 3anuBa. [lonyueHO MOATBEpKIAEHUE MaKCHUMalbHOMU
Y4acTOTHl BOSHUKHOBEHHS allBEJUTMHTOB B BECEHHE-JIETHUI CE30H.

[okazaHo, 4TO amBEIUTHHT, Kak (aKTOp M3MEHEHUs adpalliiy BOJ, MPH JIt00O0i
MIPOAOIKUTEIHHOCTH €ro IEHCTBHS CIIOCOOCTBYET YBEIUYEHUIO COIEP KaHHS pac-
TBOPEHHOTO KHCIIOPOAA B PE3ybTaTe COITyTCTBYIOIIETO IE€penana TeMIepaTypbl
Y U3MEHEHUS TIOTHOCTH BO/I.

AnBemnnHTY, 3adUKCUPOBAHHBIE B TIEPBBIN MEPHUO, OTMEUYEHBI B aKBAaTOPUHU
SAntuHCKOTO 3aMMBa (TpW amBeynHTra) U [0my0oTo 3anmnBa (OJWH amBEIUTHHT).
Ji1 HUX XapakTepHbI OOJbINME TIepenabl TEMIIEPATyp, CYIIeCTBEHHBIE N3MEHEHHUS
IJIOTHOCTH BOJBL, & JJI1 MAHCKUX alBEINIMHTOB — OUYEHb BHICOKOE COIEPIKaHHE KHC-
JIOpoJia KaK JI0 BOSHUKHOBEHHWS alBEUIMHTA, TaK M mocie Hero. [IpuumHbl Takoi
M3MEHYHUBOCTH ITAPAaMETPOB BBISBJICHHBIX AITBEJUTMHTOB TIOKA HESICHBI.

Ananu3 maHHBIX 3a BTopoit nepuon (2007-2023 rr.) mokaszan, 9to chopMupo-
BaBIIHMECS ANBEIUIMHTH OOHApYXEeHBI B akBaTOpUHU lomyOoro 3amwmBa, BKIIOYas
axBaroputo pacronoxenns COIL. CpaBauTenbHbBIN aHanu3 wHboOpManuu o0 WH-
TEHCHBHOCTH aNBeJUIMHTOB 3a Mad u uroHL 2012, 2013 1. m mrons 2021 1. mo3Bo-
JIAT BBISIBUTH 110 H3MEHEHUIO TTapaMeTpoB MPHOPEXKHBIX BOJ (TEMITepaTyphl, TUIOT-
HOCTH W COJepXaHHs KHCIIOPO/a) CYIIECTBEHHOE CHIDKEHHE WHTEHCHUBHOCTH arll-
BEJUTMHTOB, TPUYUHBI KOTOPOTO TTOKa HESCHBI U MOTYT CTaTh MPEIMETOM JTajbHel-
VX UCCIIEIOBAHMA.

CrenaH BBIBOI, YTO TMOIBEM TIIYOMHHBIX BOJl B PE3YJBTATe alBELTUHTA CIIO-
COOCTBYET YBEIWYEHHIO CONIEp)KaHWs MHUHEpaNbHBIX (hopMm ¢ocdopa U HE3HAUH-
TENLHO BIIMSET Ha KOHIEHTPAI[UI0 MHHEPAIBHBIX KOMILIEKCOB a3zora. I[lpemmorno-
JKEHUE, YTO Pa3INuie B U3MEHEHUHU COJIEPKaHMsI YKa3aHHBIX OMOTEHHBIX KOMILICK-
COB TIOJ ICHCTBUEM MPUOPEKHOTO aNBEIIMHTA CBA3aHO C PA3IMYMAMH B CUCTEMaX
WX KPyroBOpOTa, TpeOyeT NaIbHEHIINX UCCISIOBAHUA.
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AnHanu3 ucnoiab3yeMor 0a3bl TaHHBIX B YKa3aHHBIC TEPHOBI IOKa3al HEIlo-

CTaTOYHOCTh N ECICBBIX I/I3Mep€HI/II71 n HCO6XOILI/IMOCTI) KOPPEKTUPOBKU CHCTEMbI
MOHUTOPHHTA, 0COOEHHO B BECEHHE-JIECTHUMN epuo, Korga MakCuMallbHa BECPOSAT-
HOCTb BOSHHKHOBCHUS alIBCJIIMHIOB.
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