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OMHHOI BOABI MOPS Y31/1eNi1a B 3aBUCUMOCTH OT ITUKJIOHH-
YECKOM AKTUBHOCTH ....veeuveeeneriennreenteeenieeenareesneeesnseeensseesseesnnes
baswpa E. A., I'vbapes A. B., Hononckuii A. b. O BiusHuu
KIIUMaTH4Yeckux Moj ATiaHTuko-EBpasmiickoro permona
Ha 3aBUXPEHHOCTh KacaTelIbHOI'O HAIPSHKEHUS TPEHHS
BETPA HAJT UEPHBIM MOPEM ...eeeruerrrerrerieeennieeeenneeeesnnneeesnnneeess
bawapun /{. B., Lllokyposa Y. I'. ITpo10>KUTENbHBIE BETPHI
Haa YepHBIM MOPEM JIETOM U COOBITHS aTMOC(EepHOTo OJI0-
KHIPOBAHHS «....eenveeeteenteeuteenteeteenteenteesseasseesseesnsesneesnsesneeeseanseans
benoxonwv A. IO., Jlazopenxo /]. U., @omun B. B. Marema-
TAYECKOE MOJCIUPOBAHUE PACIIPOCTPAHEHUS TMHHBIX
BOJIH B IPOJTHUBE BOCHOP ..eoovvviieiiiiiiiiiieeeee e
byrkamos A. A., Ilasrenxo E. A., Conoseit H. M. Knumatu-
YecKasi U3MEHUYHBOCTh BEPXHET0 KBA3WOJAHOPOIHOTO CIIOS
B bapeHneBoM 1 KapCKOM MOPSIX....ccceevveenieenienienicnienieenenn
byxapes A. A. ' myOnHa BepXHETO KBa3HOHOPOIHOTO CIIOS
U €€ U3MEHCHHE TIPY HAJTMYUU OpU3a B COBMECTHOM MOJICIH
OKEAHA M ATMOCREPDL.....ccuvetiruienterieeiienienieeiteniesteestensesseeneensenne
Boponyos A. A., benog C. B., benosa K. B., Menvnuxog /[. A.
HudopmarmonHo-pecypcHoe o0ecrieueHrue OKEaHOI0THye-
CKHX UCCJICIOBAHUN U MOPCKOU JACSITCIBHOCTH ......cvveenreennses
Tnyxoe JI. A., Mapkosa H. B., [{eimosa O. A. Ananu3 uup-
Kyt Yeproro mops B 2022 r. Ha OCHOBE YHCIEHHOTO
MOJICTTHPOBAHHMS . ..enveenreenreenieenteenieesieesutesatesanesareeseeseenseenseens
Hanvuwuna A. B. IIpocTpaHCTBEHHO-BpEMEHHBIE H3MEHEHUS
XapaKTePUCTUK CJOs aTJIaHTHYeCKuX BOJ Oacceitna Han-
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Lemviwes C. I'., [loimosa O. A. [lpumep UCTIONB30BaHAS HO-
BBIX JIUCKPETHBHIX YPaBHEHUH TEpeHOCa TeIia U COJIH IS
MOJIETTMPOBAHNSA HUPKYILILUHA YEPHOTO MOPS....eveevenreeneennee.
lewosa /. B., ['opoeesa C. M. Pons atMmocdepsl B TEIIO-
BOM OantaHce OBEpXHOCTH [[€40PCKOTO MOPS .....eeevvveeneennnee.
Joseass C. B., Manumox FO. B., ®omun B. B., Jlaszo-
penko /[. 1. UnucneHHble 3KCOEPUMEHTHI M0 MOJEIUPOBa-
HUIO JUTNHHBIX BOJH B CUCTEME CBS3aHHBIX OYXT.....corveeueennnen.
Lopoghees B. JI., Cyxux JI. M. OrieHKa BepTHKAIbHBIX ITOTO-
KOB B3BEIICHHOTO OPTraHWYecKOoro BemiecTBa B YepHoMm
MOpe TI0 pe3yJIbTaTaM YUCICHHOTO MOJETHUPOBAHHS ..............
Iynose B. A., IOpoecxkas M. B., @omun B. B., Illoky-
pos M. B., IOposckuti IO. IO., bapabanos B. C., ['apma-
wos A. B., Kamenes O. T. DkcTpeManbHbI YEPHOMOPCKUH
MTOPM B HOSIOPE 2023 TOMA ..eeeveveeevieeiieeeiiee e eiveeeveeeeee e
Hvimosa O. A., Escmueneesa H. A. MoaenupoBaHue TpaHC-
nopta Oepuiuns-7 B mpuOpexxHol 30He UepHOTo MOpA .........
FEecmueneesa H. A., [lemviues C. I'. O1ieHKa TOYHOCTH BOC-
MIPOU3BEACHUS TEMIIEPATYPHI U COJICHOCTH B MPHUOPEIKHOM
30He UepHOTro MOps NpHU HUCIOIB30BAHUU B MOJIEIH pas-
HOCTHBIX CXEM JIJISl ypaBHEHUS aABEKINH, 00IaJaroIInX UH-
BapHaHTaMH CTEIICHH BHINIE ABYX (Ha OCHOBE PE3yJbTAaTOB
YeTBIPEXMEPHOTO YCBOCHHS JAHHBIX HAOMIOACHHH) ...............
E¢umos B. B., Aposas J[. A. I'mybokoe mnpoHUKArOIIEEe
oxJjaxzaeHne B UepHOM MoOpe KaK peakius Ha BTOPKEHHS
XOJIOJTHOTO BO3/TYyXa B 3UMHHH HMEPUOI «..evenevenreeneeenreenreeneennes
Kyk E. B., Maprosa H. B., beroxonvimos B. H. PazpaboTtka
u npumenenne ['MIC mg ananmza ckopocteit apefida Oyes
Argo Ha TPUMEPE UEPHOTO MOPS ..eeernerrereririeeeniireeennieeeenneens
Ky E. B., I[Inacmyn T. B., Uneepos A. B., ['ooun E. A., Beyano
M. I1., Tamosckas JI K., Hcaesa E. A., Kacvanenko T. E.
bank okeanorpadryecknx gaHabix MIU: pazpaboTka HOBBIX
U pa3BHUTHE paHee CO3TaHHBIX UH()OPMAIIMOHHBIX ITPOIYKTOB...
3ayenun A. I'., [loovimos O. U., Cunveecmposa K. I1., Myp-
saxoea FO. B. OTHOCUTENBHBIN TeIiO3amac AESITEIbHOTO
cios YepHOTO MOpSI TIO TAHHBIM HAOIIOJCHIH HA TTOJIUTOHE
«[eneHmKUK» M ero OICHKH C UCIOIb30BaHUEM 0a3 JaH-
HBIX Pa3IMYHBIX aTMOC(HEPHBIX PEAHANH30B........eeeuveenveeneeanen

11

158



Tesucsr noxnanos VIII Beepoccuiickoli HayqHOM KOH(epeHINT

3ayenun A. I'., Iloovimos O. U., Cunveecmposa K. I1., Myp-
saxoea IO. B. Ilpoduns TemmepaTyphl B JeATEIHPHOM CIIOS
UepHOTro MOpsi 110 U3MEpEHHSIM Ha TONUToHe «[ eTeH KUK
B TCTUTBIHA MIEPUOJI TOJIA U €0 MapaMeTPU3AIHs ¢ UCTIOIb30-
BaHHUEM JIAHHBIX aTMOC(HEPHOTO PEAHAITHBA .....evvervreerenveeeannans
HUnoun B. U., Apxunxun B. C. BAXXHOCTh BETPOBOTO BO3JICH-
CTBUSl Ha TPWIMBHBIC sBICHHS B mposuBax Kypuiabckoii

HUnoun B. U., Apxunxun B. C., Meoseoes U. I1. CoOcTBEH-
HBIC U MH]IyI[IUPOBAHHBIC TPUIUBEI B SITOHCKOM MOpE...........
Kapnenanckuii A. O., Mu3siok A. . XapakTepuCTUKH M€30-
MacmTaOHbIX BuXpeit CeBepHO ATIAHTHKH IO pe3yJIbTa-
TaM YUCIICHHOTO MOJCITAPOBAHISI ......cevveerereennrreeeneessreensneennes
Konux A. A., Pabuenxo B. A., Ucaes A. B. [lonronepuoHas
W3MEHYHMBOCTh THIAPO(MU3HYECKOTO pexuma Jlamoxckoro

Kouepeun B. C., Kouepeun C. B. Unentudukanus MecTomno-
JIOKEHHUSI ¥ BO3MOXXKHOT'O BPEMEHHU BBIOpOCA UCTOUHHKA 3a-
TPSI3HEHHS Ha OCHOBE METO/IA COMPSKEHHBIX YPABHEHHUH ......
Kybpsaxoe A. A., Musiok A. Y. ABTromatndeckast uieHTH(H-
Kalus CcyOMe30MaciITaOHbIX BUXPEH B CITy THUKOBBIX OITH-
YeCKUX HAaHHBIX Ha ocHOBe Heipocetn YOLOS ¢ oOyue-
HUEM 110 MOAETTH NEMO ..ot
Jluwaee I1. H., Kybpaxose A. A., Kybpaxosa E. A.,
Musiok A. 1. MopenupoBanue Ouoiorndeckux nosuei Yep-
HOT'O MOpPS Ha OCHOBE COBMECTHOM TpEeXMEpHOW MOJeNu
NEMO-BEM ..ottt
Manunox FO. B., Jlazopenxo []. U., @omun B. B., Anex-
cees /[. B. MonenupoBaHHe CEHIIEBBIX KOJICOAHMH B TIPOTS-
HKEHHOM Y3KOM OYXTC...eeruveeerrrrererrenreeeereenseeaseeaseseesseessseeennns
Mapuyxosa O. B., Tone T. T. BnusiHue THX0OKeaHCKOTO (e-
HoMmeHa OHIOK na CeBepHblIit BEeTHAM ......oouveeuvieiiiiicennee.
Muswk A. U., Kopomaes I'. K., Ilysuna O. C., Xonoo A. JL
MeTtouka BBIIOJHEHHS PETPOCHEKTUBHOTO aHalW3a TH-
podusnueckux noneit Yepnoro mops 3a nepuog 2000-2021

Muswk A. U., Kyopsikos A. A. PernonansHas KoHpHUTYpa-
st Mmogenu NEMO ninst 6accefina Kapckoro mops................
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Muxaiinuyenxo C. IO., Kypanos /. IO. Pacder BoNHEHHS
B akBaTopuu ['omy6oro 3anuBa (moxyoctpoB KpsiM) Ha oc-
HOBE (Ha30-Pa3PEIIAIOIIEH MOJEITH ....c.veeuvemeereeneeeerneeieneenneans
Huxonvcxuii H. B., Apmamonos FO. B., Cxkpunanesa E. A.
Knumatudaeckast ce30HHAsE U MEKIOJ0Basi M3MEHUYHUBOCTh
(OPOHTA MOPST CKOIIIA ..ot
Hosuykas B. I1., Jlemewro E. M. OcCOOEHHOCTH CE30HHOI
1 MEXTOJ0BOW M3MEHYHMBOCTH COJICHOCTH B MPUOPEIKHOM
U TIIy00KOBOAHOM 30HaX YUepHOTo MOps MO JaHHBIM peaHa-

Hasnywun A. A. ViccnenoBaHue MEXaHW3MOB T€HEpalvuu
TIyOMHHBIX TeYeHWH B YEepHOM MOpe ¢ MOMOINBIO JABYX-
CHOMHOM MOJIEIIH «..cevvienereeureeeneeenareesneeennreesneesneeesnneesaneesnnes
Hasnywun A. A. UucieHHOE MOJENUPOBaHUE TIyOMHHON
LUPKYJSIIMK B UepHOM MoOpe C MOMOIIBK JBYXCIOWHOMN
BUXPEPAZPEILAIOIIEN MOFEIIH .....vveeennerieeeiieeeeeiieeeesnareeesenneeas
IHaka B. T., Kopac A. O., I'onenxo M. H, Kypbac B. M.,
3ayenun A. I'. XpoHonorus 6antuiickoro 3aroka 2023 roga
o peanann3zy NEMO — BUPTYaIbHBIA PEHC.......cveeeeveererennnee.
Ilanxosa [O. M. MonenupoBaHHe aKyCTHYECKHX IOJIEH
B MIPUOPEIKHON JACTH UEPHOTO MOPS ...veeevvveeereeereeereeeeveennes
Tusaes I1. J]., Kyopsasyes B. H. Ilapamerpuzanusi OXIaxme-
HUS TIOBEPXHOCTH OKeaHa MoJi TPONMMYECKUMH LIUKJIOHAMM....
Tunux JI. U., Meoseoes U. 1., [lykanosa E. C. llynamu
B CEBEPHOU YACTH STIOHCKOTO MOPS .. uvveeeenerreeennnreeeennneeeeennneens
Ilysuna O. C., Musiox A. . BepTukanbHasi CTpyKTypa KOM-
MOHEHT PHEPreTHIecKoro Oananca s YepHOTO MOPS ..........
Penuna U. A., Bapenyos M. U., Apmamonos A. I0O., Ye-
yun /. I'. DHEpro- u ra3000MeH Mops 1 aTMochepsl B pH-
OpexHol 30He benoro Mops B 3MMHUI MepHOJ IPU HAJH-
120707 810031101 123 2 SO OSSPSR
Cuzos A. A., baaukuna T. M., Bawapun JI. B., Ilocow-
ko B. JI. OueHka ponu cTpaTocepHOro NOISIPHOTO BUXPS
B MEXICCATUWICTHEH H3MEHUMBOCTU LUPKYJSLHUU aTMO-
cthepsr B CeBepHOit ATitanTrnke u Mopsix CeBepo-EBporneii-
CKOTO OACCEITHA .....veuvieniieniieieeieenieesitesitesite sttt ee e beens
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Cunegepcmosa O. C., bawmaunuxos HU. JI. MexronoBas
M CE30HHAS M3MEHYMBOCTH TEPMOXAIWHHBIX XapaKTepH-
CTUK TPaH3UTHOU 30HBI ATIIAHTHUYECKOTO OKEAHA......ccevveenn...
Cnenviwes A. A., Pasysaii T. A. Bnusinue HeTpaAUIMOHHOTO
MPHOTIKEHS Ha TEHEPAITUIO BEPTHKAIBHON TOHKOH CTPYK-
TYPBI BHYTPEHHUMHE BOTTHAMH .....eeouverurieieereenieenieesneenseeseenanes
Cyxonoc I1. A. TenaeHny N3MeHEHNUs TeMIEpaTyphl BEpX-
Hero 400-metpoBoro ciost CeBepHOUl ATnaHTUKU B 1948—
20T TOHAX «.nvvevieeiieeieete ettt ettt
Cyurxesuy T. A. MaremaTnka Kak MIpOU3BOAUTEIIHLHAS CHIIA.
[Mocsamaercss 300-netuto AxkageMuu HayK U TPE3UJICH-
Tam — wmarematuky M. B. Kennbimy u agmupany

Tpasxkun B. C., Tuxonosa H. A., 3axapuyx E. A. Mopckue
BOJIHBI TEIIA BANITUHCKOTO MOPS ....veeniveeeiiieiiieiieeeiee e
@okuna K. B., Byxapes A. A. MoaenupoBaHue TPEXMEPHBIX
MOTEHI[UAILHBIX BOJIH HA KOHCUYHOU [IIYOUHE.......cvvevveeneenee.
Xonoo A. JI., Pamuep FO. b. Cucrema Banuianuu pe3ybTa-
TOB IMAarHO3a W MPOTHO3a COCTOSHUS MOPCKOU CPEIHI ...........
Ljvicanosa M. B., Jlemewxo E. M., @omun B. B., Psb6-
yes IO. H. PacipocTpaHeHre peyHOro MmiroMa B MPHOPEK-
HOM 30HE OCCIIPHITHBHOTO MOPS ..evvveeeveeenereenereessreeeseeensneenenes
Yepuvuuosa E. /[., Huxonvcxuii H. B., Illoxyposa U. I'. Ce-
30HHBIN pa3Max MOBEPXHOCTHON TeMIiepaTypsl Boabl B Ce-
BEPHOM ATIAHTHKE ......eeruvieeirieniiieeiieenieesieeeiteesneeesieesnaeeenane
Yewm Cuaxu B., Kyopsasyes B. H., IOpoeckas M. B. Viccie-
JIOBAaHUE B3aMMOJICHCTBUS IITOPMOBBIX BOJH M TEUCHUI
B CEBEPHOM ATIIAHTHKE.......covreureenreeieenieenieenieenieeeeeeaeeeeeennees
Llokypos M. B., Kpaesckas H. FO. XapakTepuCTHKN OpH-
30BOH IMTUPKYJISIAH B HEIMHEWHOM PEKUME B 3aBUCHMOCTH
OT LIMPOTD «.evvenieenieenteenteeteenteesteesueesieesueesaeesaneeseesseenseenseenseens
fOposcrasa M. B., llloxypoeé M. B., Bapabanos B. C., FOpos-
cxuti FO. FO., Kyopsasyes B. H., Kamenes O. T. Anamuz
BETpa M BOJHEHHUS BO BpeMs IITOPMOB Ha UepHOM Mope
B HOSIOPE 2023 TOMA....eeeueeiiieiieieeieeieesieesieeeee e eee e
Aposas /. A., E¢pumos B. B. UucieHHOEe MOACITHPOBAHHE
3MMHETO BBIXOJAKUBAHUSA YEPHOTO MOPS...eeeuveenveenreeieeneennee.
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CEKIIUA 3
IKOJOTNYECKAS BE3OIMACHOCTbD
NPUBPEXHOM U EJb®OBOM 30H MOPSI

Anecxeposa A. A., Kyopakos A. A., Cmanuynvii C. B. [lu-
HAMHKa B3BEIICHHOTO BEIIECTBA M U3MEHCHHs OEpEroBoii
JIMHUY B paiioHe bakanbCKo# KOCHI MO CITYTHUKOBBIM JIaH-

Anmonenxos /[. A. TexHnueckue cpeicTBa M METOAUKA IKC-
TIEIMIIMOHHBIX UCCIIe0BaHUH yCTheB pek KpriMa.................
Apmamonos A. IO. I3amepeHUs MOTOKOB M KOHIIEHTPAITHH
mapHUKOBBIX Ta30B B 131-M peiice HUC «IIpodeccop Bo-
JUTHULIKHIID) ..ccevveiniiiiniiieniieeintenreenreesneeeireesreeseneeeneeesaneesenes
boeycnasckuii A. C., Kazakoe C. U., bepzosa U. I'., Xamu-
yesuy H. B. I'maponoro-nutonuHamMudeckas ucropus Jlu-
MEHCKOM OYXTBI «.c.vveeeveenreenreeieesseesseesseesssesssessesssesssesnseessessseens
boeycnasckuii A. C., Kazaxos C. U., Jlemewrxo E. E. YepHo-
MOpCKasi TOJIOTIEHOBAs KaracTpoda B JITFOBHATBHBIX ME30-
(hopmax penbeda FOxHoro 6epera KpbiMa........cccevveeveennennen.
Bonvuwuanos /. I0., Axcenos A. O., Makapos A. C. Jlanox-
CKOE 03ep0 KaK MOJENb OJITONEPHOAHBIX KOJIeOaHWH
YPOBHSA MHUPOBOTO OKEAHA .....eeeeueveeeeeirreeeeireeeeannreeeesnnneeesnnnes
bopmun H. H., I'opuaxos A. M. ICTOYHUKY U TUHAMUKA 3a-
TPSI3HEHUS BOJ 3aJTMBa HaX0MIKa U €T0 OYXT...c.eevveerveereeennnnne,
bypouna E. U., backaxosa T. E., Tpywxos A. B., Kapma-
moiwesa T. b., Illesyosa E. A. XapakTepuUCTHKa THIPOXH-
MUYECKHX ITapaMEeTPOB CEBEPO-BOCTOUHOM akBaTopru Yep-
HOT'0 MOp# B JieTHe-oceHHUM niepros 2023 rofa..........eee.n......
bygemosa M. B., Kopuienxo A. H. 3arpsisHenue Boj Taras-
porckoro u TeMproKCKOro 3aiuBoB A30BCKOTO MOpPS PTY-
TBIO B 19912023 TOMAX eevvneeeeeeeeeeeeee et eeeeeeeeeeeeeeeeeaaeeees
Banne A. A. O ce30HHON U3MEHUYUBOCTU THAPOJIOTO-THIPO-
XUMUYECKUX XapaKTEPUCTUK BOJI CEBEPO-3alagHON 4acTH
HEPHOTO MOPS «.eenevtenrieeieeeniieestteeiteesieeesbeesbeesbeeesaeeesbeeenees
Baceukuna E. @., Menvnuxoe B. B., benoxonwimos B. H.,
Macesuy A. B. Bausiune noTerieHus U JEOKCUT€HAI[MHA Ha
HKOJIOTHIO XOJIOTHOBOIHBIX KOIIEIOT TITyOOKOBOTHBIX paid-
OHOB UCPHOTO MOPS ..evvveeenurrieeeurreeeaerreessnreeesneneeesssneesssnsneens
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Baxonees B. B. Cnenuduka apXeoIornuecKoro U3ydeHus
TITyOOKOBOTHOM 9aCTH UCPHOTO MOPS ...veeneveeeerieenvreenereeeneeanns
Bonxosa H. B., JIyonun J]. C., 3umun M. B. O6Hapy:xeHue
Y UICHTU(HKALNS IJICHOUHBIX 3arps3HEHUH METOJaMH Ma-
1000202 0:C0) WO 010} 4 (5] 15 SN RTSRIN
Topauxkun 1O. H., Yoosux B. @. Ouenka BO3MOXHOTO BO3-
JEWCTBUS pean3aliid HHBECTUIIMOHHBIX MPOEKTOB Ha JTU-
HaMuKy OeperoBoit 30HbI FOro-3anagnoro Kpemma.................
Ipednesa E. A. Ouenka kmuMaTudeckoro Tperaa pH B mo-
BEPXHOCTHBIX BOAAX OTKPBITOM yacTh UepHOro Mops 3a ne-
PUOM € 1977 10 2022 TOM .eeeuvieeiieeiieeeiee et
Tpucopves M. H. CocrossHue W mpeodpa3oBaHUe TOIBO-
HOI MEep3JI0THl Ha MPUOPEKHOM Ienbde Mopei JlanTeBbrx
1 BOCTOUHO-CHOUPCKOTO ....uvveeveeieeireenieenieeieesieesseensnessnensnens
Typos K. U., Komenvaney E. A., ’Kypasnesa A. A., Kpemen-
yyykui J. A. TsoKenple METallIbl B JOHHBIX OTJIOKCHHSX
KepueHckoro mnponuBa: HpOCTPAaHCTBEHHOE paclpesese-
HUE, IOTOKU, YPOBHU HATPY3KH. ..c.uveereeereerreenneenneeaneeeneeeseeeens
Typosa IO. C., I'ypos K. U., Opexosa H. A. OKuCIUTEIHHO-
BOCCTaHOBHUTEbHBIE YCIOBHS B JOHHBIX OTI0KeHMs1X CeBa-
CTOMOIBCKOM OYXTBI ...c.eeeueitieiieneisiieientesieeteniesieeneenaeseeenee e
Hemewkun A. C. OuieHka TCHACHIIMN N3MEHEHHS COCTOSTHUS
3arpsi3HEHHS BOJ 3AITUBA [ PEHPBOPT ... covvvvieeeeeieieieeieeieenee
Jlemuoos H. 3., Yepromos FO. B. CeTb MOHUTOPUHTA MHO-
roJieTHeH Mep310Thl Ha Tpacce CeBEepHOr0 MOPCKOTO Iy TH
KaK 9acTh TOCYJapCTBEHHON CHCTEMBbI ()OHOBOT'O MOHHTO-
pPHUHTa COCTOSIHUS MHOTOJIETHEH MEP3IIOTH ...cvveenveenreeneennnennn
Epémuna E. C., Xmapa T. B., Cogea E. E. CoBpeMEHHbIE
MPOOIJIEMBI TIPOBEICHUST OKEaHOIOTHIECKIX HFCCIIeTOBaHIHA
B 3sIBE CHUBAIT (A3B0BCKOE MOPE)...eeeuvreeereerereennreeaereessveennnes
3asanuwun H. H. MUHUMYM TpOW3BOACTBA TEPMOUHAMU-
YEeCKOM DHTPONHMH M JTUHAMHKA B MOJEINSX OTKPBITBIX JKC-
TUTyaTUPYEMBIX Tpoduieckux nener ¢ addexTom BeesHOo-

3umun A. B., Bapxenmun A. 1., Konuk A. A., Ceepeyn E. U.,
Caywrxuna /]. A., Tennun O. b., Amaoocanosa O. A., Poma-
nenxos /. A., Cogouna E. B. Pe3ymbTaThl KOMIUIEKCHOTO
SKCIEPUMEHTA 110 W3YyYEHUIO BIHMSHUSA THIPO(DU3HMUECKUX
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IpoIeccoB, 00YCIOBICHHBIX IPHINBOM, Ha paclipeaeieHue
PaHHUX CTaJMW PA3BUTHUS MHUHTas B TTyOOKOBOJIHBIX KaHb-
OoHax ABauyMHCKOIO 3aiuBa B anpene 2024 rofa........ceeueee.....
Hesaxos B. M., Ilapamonosa H. H., Meoseoes E. B., Anu-
wenxo T. C. [lepBbie pe3yabTaThl U3MEPEHH aTMochepHOH
koHueHTpauuu CO; B Kamnusenu. OcoOEHHOCTH CE30HHOTO

Hsanosa B. B., Kapmawes A. O., Caunuenxos B. U. Oco-
OEHHOCTH pacIpeeseHus] YIIeBOIOPOIHBIX Ta30B B JIOH-
HBIX OTJIOKCHHUSAX U BOJIe TPUOPEKHO-IIENH(POBOI 30HBI
0. CaxanuH: pe3yibTaThl YETHIPEXJICTHETO ITHKJIa MOHHUTO-
PHHT@ c.ciiiiieiteite ettt ettt ettt st sttt et e b e sbee e
Kanvna B. A., bazaes A. B. Ouenka (GOHOBBIX YpOBHEH 3a-
TPS3HEHHOCTH TPUOPEKHON 30HBI UepHOTO MOpS TUIACTH-
KOBBIMH OTXOJIAME ....eeuveeureenteenteenteenteenseesseesasesmeeeseeseenseenseens
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[TneHapHbBIC NOKIAIBI

IIVIEHAPHBIE JOKJIAIbI

I'EO3KOJIOTHYECKHE ITIOCJIEACTBUSA
3APEI'YJIMPOBAHMUSA PEK B YCJIOBUSAX
MAJIOBOJHOI'O KJNIMMATA

Axanemuk I'. T. Matumos ">¥, K. C. I'puropenko '

" FOHI] PAH, Pocmog-na-/Jlony, Poccus
2 MMBH, Mypmanck, Poccus
®matishov_ssc-ras@ssc-ras.ru

KaroueBnle caoBa: Cyprinus carpio, uxtuodayHa, ycrbe [loHa,
TEPMOXAJMHHBIN (PPOHT, MAIIOBO/ILE, OOMEIICHHE.

3a ceMUAeCATUICTHUH MepUOT 3aperyIUPOBAHIS PEUHOM TOTHUHBI
B YCJIOBHSIX MaJOBOJHOTO LIMKJIAa B BOJOCOOpHOM OacceiiHe mpou3o-
[IUTH HEOOpaTUMbIE TEOMOP(OIOTHYECKHE U OHOIIEHOTUYECKHE Tpe-
obpazoBanus. B pe3ynpTaTe yCTOWYMBOW JIABUHHOW CEIMMEHTAIIUN
obmenena nenbTa JloHa U B3Mopbe TaraHporckoro 3aiuBa 10 TiyOnH
5 M. CkopocTh HaKOIIeHUs WiIoB gocturia 1-3 cm B roa. B nocnen-
Hee NeCATHIIETHE TPH CHUJIBHBIX CTOHHBIX BOCTOYHBIX BETpax, OCO-
OeHHO 3WMOH, Mopckoe nHO y T. Tarampora, c. Ilopr-Karona
u c. 3aiitmo-O0pkIBa ocymaercs Ha pacctossHue 5—10 kM u 6onee. Ko-
r1a ypoBeHB BOABI magaet Ha 1,0—1,5 M, B THAPpOXUMHUIECKOM OajaHce
PE3KO0 BO3pacTaeT poiib TPYHTOBBIX (ITOI3€MHBIX ) BoJ. Bo3HKKaroT pa-
Hee He CYIIECTBOBaBILINE TEPMOTATMHHbIE Oapbepbl, HOBBIC ITyTH MH-
rpaiuii MPOMBICIOBBIX PBIO, B YaCTHOCTH HETUITUYHAS JIJISI HCCIIeye-
Mo¥t akBaTopuu (Tupiio CBUHOE) B 3MMHHN ITEPHO MaccoBasi MUTPa-
ous Kapacs M cazaHa. B ¢eBpane — mapre 2024 1. Habmronmanoch
KpaiiHe HeOOBIYHOE CKOIUICHHE (3aTOK) YKa3aHHON UXTHO(aYHBI B pe-
3yapTaTe (OPMHUPOBAHHUSA pPEKAMa pPe3kod (POHTATHLHOW 30HBI 10
Kpato Mened U ocyuiek B aBaHzaenbTe JloHa. [losBneHue 3HaunTeENb-
HOTO KOJINYECTBa PbI0 00YCIOBUIIO 00pa3oBaHre OOIIUPHOTO MTHYb-
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ero 6azapa. B Mecrax ckormieHHsT pbIOBI 00IIas YUCICHHOCTD PHIOO-
SITHBIX TTHIL: OaKIaHOB, YaeK, KPauKoB, MEJMKAHOB, YTOK — MPEBHI-
mana 1 ThIC. 3K3.

SIBHO HexapaKTepHBIE MAacCOBBIE CKOIUICHUS, aKTHBHOCTh M paH-
HEe CO3PEBaHUE MOXHO CBS3aTh C JICHCTBHEM KOMILIEKCa ()aKTOPOB,
KOTOpbIe OBUIM CIPOBOLUPOBAHBI TE€M, YTO, MO O(QUINATIBHBIM J1aH-
HBIM, ¢ 16 nexabps 2023 r. mpou3omren 00IbIIoi cOpoc Bob! u3 LlnM-
JIMHCKOTO BofoXparmmima (10 450 m’/c), a cyMMapHBIii cTok B JIoH
nocie LluMnsHCKOTO THAPOY3Ia coctaBun 6onee 1100 m/c. B cBazu
C HEOJIAaroMPUATHBIM ITPOTHO30M T0JI0BOABS B 2024 1. ¢ 19 mapTa 1o-
nyckn LIMMIISTHCKOTO THAPOY3Jia TOHIKEHBI 10 350 Mm°/c. ITpurox
BOJIBI B BOJOXPAHHIIHINE TIpH 3ToM cocTapiisn 820 m'/c. Ctok Jlona
B cT. Pasnopckoit, nocne ciausiaua ¢ Ceepckum JloHnom, 22 mapTa
onenuBaics B 780 m>/c. Takum oOpa3om, B KoHIIe 3UMEI 2024 T. BO3-
HUKJIO HEOBIBAJIOE paHee 3UMHEE MOJIOBO/IBE, KOTOPOE MTPHUBEIIO K BO3-
HUKHOBEHHIO JJOCTATOYHO HEOOBIYHOTO IT'€03KOIOTHIECKOTO SBICHUSL.
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Cexuus 1 «MccnenoBanus MpoLUEccoB B MOPCKOM cpesie Ha OCHOBE
KOHTaKTHBIX U IUCTAHIIUOHHBIX METOJIOBY

CEKIIHSA 1
UCCJIEJIOBAHUS MPOIIECCOB
B MOPCKOIi CPEJIE HA OCHOBE
KOHTAKTHBIX M JINCTAHIIMOHHBIX
METO/IOB

OIIUBKHU ITPU PACUYETE IIVIOTHOCTH
1O JAHHBIM CTD-30HJIA B CYBKUCJIOPOJHOM CJIOE
YEPHOI'O MOPs

H. 0. Anapyaunonuc ' >, O. U. Moasivos ',
B. A. CosioBben !

' MO PAH, Mocksa, Poccus
2 AKHH, Mocksa, Poccus
™ natalya@ocean.ru

KiaroueBbie cioBa: UYepHoe Mope, CyOKHUCIOPOIHBIA — CIIOH,
IJIOTHOCTH ~ MOPCKOM  BOJIbI,  COJIEHOCTh  MOPCKOH  BOJBI,
TUAPOXUMHUYECKHE aHOMAJIUU, OINPEACICHUE COJICHOCTH, OCHOBHOM
HoHHBIN cocTaB, CTD-30HAMpOBaHUE.

PaGora  mocBAmieHa = HMCCIENOBAHUIO  IUIOTHOCTH  BOJX
cyOkuciopogHoro ciosi YepHoro Mopsi B JUAIa30HE YCIOBHOM
IIOTHOCTH ot 15,9—16,2 Kr/M® U OlleHKe BO3MOMKHBIX OIIMOOK MpH
pacuere  minoTHoctd 1o  naHHeiIM  CTD-3oma. Hatypuble
U JTabOpaTOpHBIE HCCIEIOBaHUS MpoBOAWINCE B Mae 2021 T.
u okTs0pe 2022 r. 3HaYeHus TNIOTHOCTH BOJ, OBIIH MOJTYyYEHBI IBYMS
croco0aMu — pacyeToM Ha OCHOBE NPAKTHUECKOW COJCHOCTH (IO
nmaaaeiM CTD-30H72) 1 H3MEPEHUEM €€ C TIOMOIIBIO BEICOKOTOYHOTO
nabopaTopHOro IUIOTHOMEpa. B Xxome paboTel ObUIH OTpesaeieHbI
KOHIIGHTPAallMM  KOMIIOHEHTOB  OCHOBHOTO HMOHHOTO  COCTaBa
U COJIGHOCTh HCCIEAYEeMbIX BOZ. 3HAUEHHs COJEHOCTH OblIH
mosydyeHsl 1o gaHHbIM CTD-30Hnma (mpakTuueckas COJEHOCTD)
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Y IPSAMBIM PacyeToM Ha OCHOBE CYMMBI KOMIIOHEHTOB OCHOBHOTO
HMOHHOTO COCTaBa.

IlokazaHo, 4YTO TpU  ONPEICIICHUH  IUIOTHOCTH  BOJ
cyokuciopogHoro cioss  YepHoro Mops IByMsS — criocobaMu
a0COJIIOTHBIC OTKJIOHEHUS MEXKIY 3HaueHUSMH cocTaBisior 0,05—
0,2 Kr/M°, KOppPENTHpYIOT ¢ aHOMAIMSIMH HOHHO-COJIEBOTO COCTABa
Y TIOBBINIEHHBIM COZEPIKaHWEM B3BECH, a TPAJUEHT TUIOTHOCTH HpPH
VM3MEPEeHNH €€ IIOTHOMEPOM MPUOIU3UTENFHO B JBa pas3a Ooublie,
yeM 110 mauaeiM CTD-30H14a.

MAJIOTABAPUTHBIE ABTOHOMHBIE BYWKOBBIE
CTAHIIMM C TEPEJAYEN JAHHBIX
YEPE3 CIIYTHHUKOBBIE CUCTEMBI CBS3H
«'OHEIl» U «KAPKTHKA-M»

A.A.Besrun "?®, E. T. JlyHeB 1.2, B. M. CMostHHIKHiT °

U Cegl'Y, Cesacmononw, Poccus
2 Mapnun-FO2, Cesacmonons, Poccus
3 AAHUH, Canxm-ITlemepbype, Poccus
™ pezgin@marlin-yug.com

Katouesbie cioBa: MABC, npeiidyromuii 6y, OapomeTpudecKuii
npudTep, CIyTHHKOBas cHCTeMa cBs3H, «[oHem», «ApkTuka-My,
aBTOHOMHAsI METEOCTAHIIHS.

B pamkax BegoMmcTBeHHOTO IipoekTa Pocruapomera «Pa3purue cu-
CTEMBI TOCYAApCTBEHHOIO MOHUTOPHHTA COCTOSHUS M 3arpsA3HEHUs
OKpy:Karolen cpesibl B Apkrudeckoit 30He Poccuiickoit @enepanymy
l'ocynapctBenHoi mporpaMmMbl «OXxpaHa OKpy:Karomlel cpeis» Ha
akBaTopun Apkruueckoi 30HbI PO (A3P®) ¢ 2022 r. peanusyercs
CeTb MOPCKHX aBTOHOMHBIX OyiikoBbIx cranuuii (MABC) — noepx-
HOCTHBIX JIEJOCTOMKUX Apeiidyromux OyeB 0T€4eCTBEHHOTO MPOM3-
BOJICTBA.

C 2023 r. PocruapomMeToM B Ka4e€CTBE TEXHUYECKH PEATH3yEMBIX
pemeHuit s akBaropun A3P®D paccMaTpUBaIOTCS CITy THUKOBBIC CH-
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ctemsl cBs13H (CCC) Ha 6a3e pOCCHICKUX METEOPOIOTHIECKHIX HCKYC-
cTBeHHbIX cryTHHKOB 3emin (MUC3) «Apktuka-M» (oneparop @I'bY
«HUI] Ilnanera») u UC3 cepuit «Ioneny (oneparop AO «CCC T'o-
HEI», TPOU3BOIUTEIH CITy THUKOBBIX MOJIeMOB cBsi3u 3AO 'K «Hapu-
rarop»). CCC «l'onen» n CCC «ApkTuka-M» SBIFIOTCA B3aUMOJIO-
MOJHSIOIMMH IPYT ApYyTa M0 KPUTEPHSIM pa3BUTHS Ha3eMHOI nHppa-
CTPYKTYPBI, pa3Mepa COOOIIEHUI 1 CPOYHOCTH UX TIOCTABKH JIJISI BhI-
COKOIIMPOTHHBIX oOacteir ASPO.

Ha mepBom 3tame Ha 6a3e CEpUIfHO BBITYCKAaeMOUW aBTOHOMHOM
nperidyromieit mereoctaniu (AMC) tuna icemeteo/20PC npounsBo-
ctBa OO0 «Mapaua-tOr» 6611 paspadoran u coopas npotorurn AMC
¢ nepenaueii JanubIx yepe3 CCC «['onem». AMC u3mepsieT CKopocTh
W HallpaBJiCHHWE BeTpa, aTMoc(epHoe IaBlieHHE, TeMIepaTrypy BO3-
Iyxa 1 coOCTBeHHbIe KoopArHaThl. AMC BBITIOTHEHA HA OCHOBE OpH-
THHAJIFHOTO KOHTpoJuiepa, ctangaptHoro monxema CCC «I'onery»
AT-MH-2.1 u cTannoHapHON aHTEHHBI, KOTOPas KPEMUTCsS Ha MauTy
MeteocTaHimu. /s yBenmueHus cpoka ciryk0bl MeTeocTaHIust 000-
pyZlOBaHa CMEHHBIM aKKyMYJIITOPHBIM OJIOKOM mmTaHus. Juckper-
HOCTb TEpeaun JaHHBIX cocTaBisieT 1 4. TecTupoBaHUe METEOCTaH-
UM B apKTUYECKHUX YCJIOBHAX BBINOJHAETCS ¢ HOsI0ps 2023 r. mo
HacTosAIlee BpeMs Ha HAyYHO-HCCIEeIOBaTEILCKOM —CTaIlioHape
(HHUC) AAHUUN «JlemoBas 6a3a «wmbic bapanoBay» (apx. CeepHas
3emis). MeTeocTaHlMs M3HA4YajdbHO ObLIA yCTAaHOBJIEHA HAa MeTe-
OILIOMIA/IKY TSI COTIOCTABIICHUS PE3yJIbTATOB H3MEPEHUH CO CTaINO-
HapHoii AMC, nanee nepeHeceHa B pailoH B3JIETHO-TIOCAJ0YHOMN MO-
JIOCHI U 3aTEM YCTaHOBJIEHA Ha JIEAHUK MyIIKeToBa.

Ha Bropom 3Tane Ha ocHOBe cepuiiHO BbimyckaeMol MABC Tumna
iceST-B/40 6puTH pa3pabOTaHBI M U3TOTOBJICHBI ABA MPOTOTHIIA Oapo-
merpudeckux OyeB ¢ moaeMom CCC «l'omem» HM-10
(BAOI'K «Hapuratop») u CCC  «Apkruka-M»  IIPJI402A
(000 «Mapmus-10ry»). st MABC ¢ CCC «Apktuka-M» paszpabo-
TaHa MayorabapuTHas ciaboHampaBiIeHHAs MeJaTHas aHTeHHA, pas-
Mepbl KOTOPOH MO3BOJISAIOT Pa3MECTUTH €€ BHYTPU T€pMETHYHOT0 KOP-
myca Oys. Byn npou3BonsT u3mMepeHue COOCTBEHHBIX KOOPIAUHAT, aT-
MOC(EepHOTO [aBICHUS W TeMIeparypbl. J[MCKpeTHOCTh Iepenadyn
nmauubix yepe3 CCC «lonerny cocraBmser 1 4, CCC «Apkrtuka-M» —
10 mun. PacuetHoe BpeMsi pabOTBI MPOTOTHIIOB COCTaBIISIET 2 Mec.
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MABC o60pynoBaHbl HECHEMHBIMH MIETOYHBIMH DJIEMEHTAMH TTHTA-
HUS, YTO TI03BOJISIET MEPEBO3UTh UX K MECTY YCTaHOBKHM aBHALMOH-
HBIM TpaHcnopToM. B ampene 2024 r. nporotunst MABC 6butn OT-
npasieHsl Ha HUC «JlemoBas 6a3a «Mbic bapanoBay ¢ 11e1b10 OIIEHKH
uX paboTOCIOCOOHOCTH.

[IpenBapurensHbie pe3ynbpTaThl 1a00paTOpHBIX (I. CeBacTOMOMb)
u HatypHBIX (apX. CeBepHast 3eMIlsl) HCIIBITAHUH TIOKA3aly TPUHITH-
MHAJbHY BO3MOXHOCTb HCIIOJIB30BAHUSI OTEUECTBEHHBIX CITyTHUKO-
BBIX CUCTEM CBSI3U JIJIS LIeJIeV ONepaTUBHOM Mepe/lau JaHHbBIX C Ipe-
¢yrommx MABC u AMC.

PACIITPOCTPAHEHME IIVIIOMA PEKW KYBAHU
IO OIITUYECKUM CITYTHUKOBbBIM JTAHHBIM

H. B. Bacuienko *, A. A. Ky6psikos, C. B. CTann4HbIii,
A. A. AneckepoBa, A. B. MeaBeneBa

MI'U, Cesacmononw, Poccus
™ nadinkot.nk@gmail.com

KioueBbie ciioBa: A30BCKOE MOpe, TUIIOM, CITyTHUKOBBIE CHUMKH,
MSI Sentinel-2, OLI Landsat 8, peka Ky0aHs.

[IpecHoBonubiil cTok p. KybOaHu, Hecymuii B CBOMX BOJax
00JbIIOE KOJMYECTBO OHOTEHHBIX 3JIEMEHTOB M B3BELIEHHOTO
BEIIECTBa, SBISETCA BaKHOH COCTaBISIIONIEH BOAHOrO OanaHca
akBaTopuu. Ha oOCHOBE CHYTHHKOBBIX JaHHBIX HCCIIEIOBaHa
IIPOCTPAHCTBEHHAS M MEXXT'0J0Basi M3MEHYMBOCTD PACIPOCTPAHEHUS
wroMoB KyOaHu B 3aBUCHUMOCTH OT BETPOBBIX YCIOBUH.

B npanHOii paboTe HCHONIB30BAIMCH CIIYTHUKOBBIC JaHHBIC
BbIcOKOTO pazpemenuss MSI  Sentinel-2, TIRS, OLI Landsat.
JomonauTensHO TposiBIeHHE mnocTynatommx Boa Kybanmm um ux
BIIUSIHME Ha [IIEPOXOBATOCTh IOBEPXHOCTH MOPS pacCMaTpHUBaJIOCh Ha
panMOJOKAMOHHBIX ~ CHYTHMKOBBIX  m3o0paxkenmsax  C-SAR
Sentinel-1. st wccnenoBaHusl BIUSHUAS BETPOBBIX YCJIOBHHA Ha
pacrnpocTpaHeHHe IUTIOMOB B aKBAaTOPHUU MCIIOJIb30BAINCh JAHHBIC
peananu3za ERAS c¢ mpoctpancTBeHHBIM —paspemeHuem 0,25°

41



Cexuus 1 «MccnenoBanus MpoLUEccoB B MOPCKOM cpesie Ha OCHOBE
KOHTaKTHBIX U IUCTAHIIUOHHBIX METOJIOBY

U TUCKpEeTHOCThI0O 1 4, a Takke naHHble peaHanuza MERRA-2
C TIPOCTPAHCTBEHHO-BPEMEHHBIM pasperieHueM 0,5° % 0,66°,
JTUCKPETHOCTD 6 .

Ha ocHoBe aHamm3a MHOTOJETHErO apxXWBa ONTHYECKUX
CIyTHUKOBBIX JTaHHBIX ObLITA JaHa Kiaccudukaius mioMo Kyoanu
[0 TUITy paclpoCTpaHEHUsi B aKBaTOpUU A30BCKOro Mops. beiio
BBIJIETICHO YEThIPe OCHOBHBIX THIIA PACIPOCTPAHEHUS: CEBEPHBIH,
BOCTOYHEBIH, 3amagHbId, BIob0eperoBoit. 3a mepuox 2019-2023 rr.
B OONBIIMHCTBE ciydyaeB (PUKCHPOBAJNCH IIIIOMBI  3alagHOro
HarpasieHusi, kpome 2021 r., korja yaiiie oMbl paclipoCTPaHsUINCh
Ha BOCTOK, YTO CBSI3aHO C YCHJIEHHEM B J3TOT TOJ FOT0-3aIagHOro
BeTpa. Bcero 3a paccMOTpeHHBI TI€pUOJA  3amajHbId  THUI
pacnpoctpaHenuss HabOmonancs B 35 % ciydaeB, BOCTOYHBIA —
B 25 %, ceBepnblii — 21 %, BnonsOeperosoii — 19 %.

HccnenoBanne ObIIO BBIMOJHEHO B paMkax rpanta PHO 23-27-
00421  «Pa3BuTHe  METONOB  CIIyTHUKOBOTO  MOHHTOpHHIa
AHOMaJIBHBIX TIPOIIECCOB B MOPCKHX JKOCHCTEMaxXx Ha OCHOBE
MHOTOCTIEKTPATEHOTO TTOAX0/1a.

INPOABJIEHUE CYBME3OMACHITABHBIX TPONECCOB
B A3OBCKOM MOPE B I10JIAAX TEMIIEPATYPBI
HOBEPXHOCTHOI'O CJIOA

H. B. Bacuienko ™, A. A. Kyopsikos, C. B. CtannunbIii,
A. A. AneckepoBa, A. B. Mensenesa

MTI'U, Cesacmononw, Poccus
™ nadinkot.nk@gmail.com

KaoueBble ciaoBa: A30BCKOE MOpe, TeMIleparypa, IUIIOM,
CIyTHUKOBBIC CHHMKH, Landsat, amBemtuHr, cyOMe3oMaciITaOHbIC
MIPOIIECCHI.

A30BCKOE MOpE SBJISETCS MEIKOBOJHBIM MOPEM BHYTPEHHETO

TUIIA, AJI1 KOTOPOIr'O XapaKTCpHa 6I>ICTpa$I HU3MEHYUMBOCTH JUHAMHNYC-
CKHX IPOLECCOB IO BIUAHHUEM PA3JIMYHBIX T'HAPOMETEOPOJIOTHYC-
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CKUX ycioBui. M3MeHeHne TeMnepaTypsl MOBEPXHOCTH MOPS SBIIS-
€TCsI BAKHBIM TPACCEPOM CYyOME30MacCIITa0HBIX MTPOIIECCOB B AKBATO-
pum.

CIyTHUKOBBIE U3MEPEHUS MO3BOJIIOT 3PPEKTUBHO U CHCTEMATH-
YEeCKHU HAOJII0IaTh Psi/] BaXKHBIX IPOIIECCOB B 3KOCUCTEME U CTPYKTYPE
A30OBCKOTO MOpsi, HCCIIEIOBATh €€ MPOCTPAaHCTBEHHO-BPEMEHHYIO H3-
MEHYHMBOCTh. B maHHOW pabore wucmoms3oBanmuchk naHHbie TIRS
Landsat, MODIS-Aqua, -Terra. BeTpoBble yciaoBHS paccMaTpHBa-
Juch 1o nanHeIM peananu3a NCEP ¢ 6-4acoBoif JUCKPETHOCTHIO.

JlokaneHbBIe M3MEHEHHUS B TEMIIEpPAaType IMOBEPXHOCTHOIO CIIOS
B A30BCKOM MOpE MOTYT OBITH CBSI3aHBI C MPOHUKHOBEHHEM U pac-
MIPOCTPAHEHHUEM B aKBaTOPUHU BOJIHBIX MacC C MHBIMU TEPMOXaJIHH-
HBIMH XapaKTepUCTHKaMHU. B nepByro oyepeib 3T0 OTHOCUTCS K CTOKY
pexu KybOaHu, KOTOpBIi OpMHUpYET B MPHYCTHEBON 00J1aCTH TLTIOM
B BU/IC IByX OCHOBHBIX CTpy#. Halie Bcero BObl IIIFOMa UMEIOT TEM-
MepaTypy BBIIIC WIH OJIN3KYIO K OKPYIKAIOIIUM MOPCKUM BOJIaM.

B mone Temmneparypbl MOBEPXHOCTHOTO CIIOSI MOTYT TPOSIBISITHCS
3aTOKHM YEPHOMOPCKHUX BOJ B FOXKHOM 4acTh A30BCKOTO MOPS, KOTO-
pbI€ BO3HUKAIOT IIPU MHTEHCHBHBIX BETPaX I0XKHBIX pyMO0B. [Ipenmy-
IIECTBEHHO CITy4ad 3aTOKOB IO CITy THUKOBBIM JJAHHBIM (DUKCUPYIOTCS
B OCEHHE-3UMHUI NIEPUOI.

Hpyroil mpouecc, CBA3aHHBIM C YCWIEHHEM BETPOBOIO BO3ACH-
CTBUS U OXJIXKJICHUEM MOBEPXHOCTHOTO CJIOSI MOPSI, — MPUOPEIKHBIN
ANBEJUTHHT, KOTOPBIH opMUpYyeTCs B Ieproa (opMHUPOBaHUS CE30H-
HOTO TEpMOKJIMHA. B A30BCKOM MOpE€ aIrBeJUIMHTH PETYIISIPHO HAOIFO-
JIAOTCsI BOJM3UW BOCTOYHOTO M FOTO-BOCTOYHOTO Oepera moj BiIHs-
HUEM CEBEpPO-BOCTOYHOTO BeTpa. Kak mpaBuiio, OHHM BO3HUKAIOT
B HMIOHE U MepBO monoBrHE Uiois. [Ipy 5TOM MO CIIyTHUKOBBIM JJaH-
HbIM pa3HHIlA B TEMIIEPAType ¢ OKPY)KAIOUUMH BOJAAMH COCTABJISICT
2-4 °C.

HccnenoBanne cyOMe30MacIITa0HBIX MPOIECCOB B A30BCKOM
MOp€ BBHITIOTHAJTIOCH B paMKkax roc3aganns FNNN-2024-0012.
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XAPAKTEPUCTUKHU TEPMUYECKOI'O PEXKUMA
YEPHOI'O Y A30BCKOI'O MOPEW
B COBPEMEHHBI ITEPUO]]

A. A. Boponnos ¥, C. A. Baraakuna, A. M. Byabirumn,
I'. 1. Hedenona

BHUUTMHU-MII]], Obuunck, Poccus
™ yorv10921@gmail.com

Kuarouesblie cioBa: UepHoe Mope, A3oBckoe Mope, mopst Poccum,
npuOpexHas 30Ha, TeMIIepaTypa BOJbI, KIUMaT.

TepMudeckuii pexxuM TPUOPEXKHBIX BOJ YepHOro m A30BCKOTO
MOpel B T€UEHHUE MOCIETHUX JECATUIETUN B TIOJHOW MEPE COOTBET-
CTBYET NPOUCXOSAIINM COBPEMEHHBIM KITMMAaTHYECKUM U3MEHEHHUSM.
[Torennenne kMuMara — 3T0 OCHOBHAsI TEHACHIHS K3MEHEHHUH Ha IIPO-
TSDKEHUH MOCTIEIHUX JECATUICTHH.

Hazno otMeTHTh, 4TO THIAPOMETEOPOIOTHUECKHE YCIOBUSI UepHOTro
n AB30BCKOTO MOpel OBbIIM HCCIEeNOBAaHBI JOCTATOYHO MOIPOOHO
B IpexxHue ronsl. OIHAKO COBPEMEHHOE IJ100ajbHOE IOTEIUICHHE
OKa3bIBa€T CYNIECTBEHHOE BIHMSIHHE Ha TONYYECHHBIE pPaHee OLEHKH
U BpeMsl OT BpEMEHHU HE00X0IUMO UX KOPPEKTHPOBATH.

TemmepaTypa Bobl B IpUOpexHOH 30He A30BO-UepHOMOPCKOTO
OacceiiHa 1IeMOHCTPUPYET YBEPEHHBII POCT, O YEM CBUIECTEIbCTBYIOT
JIaHHBIC HAOJIOICHHH Ha OepEerOBBIX THIPOMETEOPOIOTNIECKUX CTaH-
LUSIX.

YBennueHne CpeHuX OLCHOK TEeMIIepaTyphl BOABI HA YEPHOMOP-
CKHX TIPHOpPEXHBIX CTaHIUAX B mocnenaue 30 jer coctasmsger 0,29—
1,59 °C 3umoii u 0,10-0,45 °C nerom.

TenaeHIUs K MOTEIUICHWIO BHJHA W Ha HoOepekbe A30BCKOTO
MOpS: aHOMAJIMU TeMIIepaTypsl BOABI Ha MPUOPEKHBIX CTAHIIHSIX I10-
JIOKUTEIBHBI U KoJebmoTes B npeaenax ot 0,10 no 0,45 °C.

TpeHnsl TeMneparypsl BOABI 32 COBPEMEHHBIN KITMMaTHYECKUH Tie-
PHOJA NOJIOXKUTENbHBI Ha BCEX CTaHIUAX A30Bo-YepHOMOpCKoro Oac-
ceifna.
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TEMIIEPATYPHBII PEKUM B/10J1b IIOBEPEXbSI
3AJIMBA IIETPA BEJIMKOI'O, AIIOHCKOE MOPE,
3A IIEPNO/J C KOHIIA XIX I1IO HAYAJIO XXI BEKA
HA IPUMEPE T'TNHIJPOMETEOCTAHIUU BJATNBOCTOK

JI. A. I'aiiko '2

' TOH JIBO PAH, Bradusocmox, Poccus
2 Janopoibemys, Braousocmox, Poccus

™ gayko@yandex.ru

KiroueBble c10Ba: THAPOMETEOPOTIOTHYECKAsk CTAHIM, KIMMaTHUe-
CKas HOpMa, MEXI'0/JJ0Basi ©3MEHYMBOCTh, TEMIIEpATypa BObI, TEMIIE-
parypa Bo3ayxa, TeMIepaTypHbIA TPEHI.

TI'mapometeopomorndeckast cranius (I'MC) BrnaguBocTok pacrio-
naraetcst Ha Oepery 3ain. Ilerpa Benukoro (SIlmonckoe mope). Pery-
JSIpHBIE METEOPOJIOTHYECKUe HaOMoAeHUs Ha Heil BeayTcs ¢ 1881 r.,
rugposorudeckue — ¢ 1901 r. Ha npumepe 'MC BnaauBocTOK MOKHO
MPOCIEANTD 32 U3MEHYMBOCTBIO TEMIIEPATYpHI O0Jice YeM 3a BEKOBOM
MIEPHOJ Y BBISICHUTH OTKJIMK pailoHa Ha OTMEYaeMoe MHOTHUMH yde-
HBIMH MHPa ITI00aJIbHOE [TOTEIUICHHE.

Ha ocHoBanuu apxuBa JaHHBIX O TeMmIeparype Bo3ayxa ¢ 1881 r.
u temneparype Boasl ¢ 1901 mo 2022 r. nccienoBamnch 3aKOHOMEP-
HOCTH MX IPOCTPAHCTBEHHO-BPEMEHHOT'O paclpeiesieHHs B TPHOpex-
HoM1 30He 3an. Ilerpa Benukoro. M3yueHune npoBoauiIocs ABYMsI Me-
TonmamMu: 1) BBIBICHWEM HANIWYHU JIMHEHHOTO TeMIepaTypHOTro
TPEHAA C IIOMOIIBIO PETPECCUOHHOT0 aHaIN3a; 2) IPOBEACHUEM CPaB-
HUTENBHON OLIEHKH KIMMAaTHYECKUX HOPM, paCCUUTaHHbIX 10 30-1eT-
HUM IIEpUOAAaM, PEKOMEHI0BaHHBIM BCceMUPHOI METEOPOIOrNYECKOM
opranmszauueii (BMO) (1901-1930 (I), 1931-1960 (II), 1961-1990
(IID u 1991-2020 rr. (IV)).

Jng BBISBICHHMA HaJIW4US JTMHEHHOTO TpeHJa ObUIM MOCTPOEHBI
rpadMKH X0lla CPEAHET0I0BbIX 3HAYCHUI TeMIepaTypbl BOJbI U BO3-
JIyXa W MPOBEJCHO CIIIaKMBAaHUE PSAAA JAHHBIX MOJMHOMOM IISTOM
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CTETeHU. AHAJIU3 CTJIAXKEHHOW KPUBOM X0/1a TEMIIepaTyphbl BOJIbI M03-
BOJWJI BBIACIHUTH ISATh BPEMEHHBIX nepuoaos: ¢ 1901 mo 1910
uc 2012 mo 2022 1. oTMeUYeHa TEHACHIMS K MOHMKCHHUIO TEMITepa-
TYpbI BOJBI, HO TpeH]I He BbIsiBieH; ¢ 1910 mo 1960 u ¢ 1960 o 1988 1.
BBISIBJIEHBI NTOJIOKUTENBHBIE TPEH Bl HA 5%-HOM ypoBHE; a ¢ 2012 no
2022 r. — Ha 1%-HOM. MTak, B Hayaie Kak MpOoIIOro, TaK U HbIHEMI-
HEro BEKOB TeMIlepaTypa BOJIbl HECKOJIBKO MOHM3MIAck, HO ¢ 1910 no
1988 r. mpouCcXoaMIIo €€ MOBBIIICHHUE, 2 BO BTOPOM JCCITHICTUU HbI-
HELIHEro BeKa MPOU30LIEN €€ PE3KUI OIBEM.

Ha crinaxeHHoON KpUBOM TeMIIepaTyphl BO3yXa BbIJEICHO YEThIPE
BPEMEHHBIX IMEPUOMA, XAPAKTEPUIYIOMIUXCS Pa3INIHON CKOPOCTHIO
pocta Temreparypsl. Tak, ee pocT ¢ KOHIIa O3alpOILIOro 110 HaYalo
MPOIIOTO CTOJETUS 3aKOHYMIICS pe3KuM criajgoM B 1910 r., HoO BHOBb
npojokuics. 3arem ¢ 1964 mo 1997 r. Tpena yxe ObUT 3HAYUM Ha
1%-H0M ypoBHe, HO ¢ 1997 1o 2022 r. pocT 3aMeANTWICA U TPEH]T HE
BEISIBJICH. B X0/1e TeMmepaTyphl Kak BOJIBL, TaK ¥ BO3/IyXa 32 BECh Iie-
puon HaOJIOJACHUN BBISIBIICH 3HAYMMBIN JIMHCHHBIN TpeHI, T. e.
C HavaJa MpoIUIOro BeKa 110 HACTOsIIee BpeMs B palioHe HCCIIeI0Ba-
HUS TIPOM30IILIO 3HAYNTENIBHOE YBEIHYSHHE TeEMIIepaTypHOro (oHa.

[anee uccnempoBanach MeXrosoBasi I3MEHUNBOCTh TEMIEPATYPHI
BOJBI M BO3JyXa IO KIMMAaTHICCKUM HOPMam, T. €. CPSIHUM 3Hade-
HUAM TeMIiepaTypsl 3a 30-IeTHUI nepruos, pacCUUTaHHbBIM JIJIsl YEThI-
pex mepuoaoB. [ TemmepaTypsl BOABI KIMMATHIECKHE HOPMBI CO-
craswin: [ mepuox — 8,2 °C, 11 mepuon — 8,4 °C, 11l nmepuox — 8,4 °C,
IV nepuon — 9,4 °C.; ma TtemnepaTypsl BO3yXa COOTBETCTBEHHO:
5,0; 5,1; 5,7 m 6,7 °C. O4ueBuaHO, 9YTO BeIUYNHA HOPMEI OT 30-yeTns
K 30-1meTuio yBeamauBasiach, ocooeHHo B IV mepuo.

Takum 00pa3oM, MOXHO OTMETHTh, YTO TEMIIEPaTypa U BOJBI,
u Bo3ayxa Ha ' MC BrnanuBoctok 3a nocnennue 140 jget moBbIcHIIach,
IIpUYeM ISl TEMIIepaTyphl BO3IyXa XapakTepHa Oosee cTaOWiIbHAS
TEHJCHIUS K POCTY, UM I TeMIIePaTyphl BOJIBL.
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PA3BPABOTKA TEPMOIIPO®UJIMPYIOHIETO BY31
JJIsI APKTHYECKHUX UCCIIEJOBAHUU

I1. B. Iaiicknii ™, U. E. Kosuos, O. B. Illaiina,
A. P. laBugoBuy

MI'U, Cesacmononw, Poccus
™ oaysky@inbox.ru

KamoueBbie ciaoBa: tepmorpodunemep, npoduib TeMIIepaTypsl,
Ipedyromuii Oyi, BHyTPSHHIE BOJTHBI, TEPMOKJIHH.

Tepmonpodunupyromye 0y SBISIOTCS BaXXKHBIM CPEACTBOM MO-
HUTOPHHIa BEPTUKAIBHOM CTPYKTYpPBI BEpXHETO 10 OKeaHa. OCHOB-
HBIM KOHTPOJHMPYEMBIM ITapaMeTpOM SABIISIETCS MTHOBEHHBIN IIpO-
(up TemmnepaTyphl.

B pamkax pa3paboTOK M3MEPUTENBHBIX CHCTEM Ha 0a3e MOPCKUX
pacnpeieieHHbIX JTaTYMKOB TEMITePaTyphl Il apKTHYECKUX HUCCIIe-
JOBaHWH OBLT CO3aH DKCIIEPUMEHTATIBLHBIN 00pa3el MOBEpXHOCTHOTO
nperidyyroriero Oysi, BKIIOUYAIONIHHA 45-METPOBBIA TEpMOTIPOhHIEMED
n3 15 y4acTKOB ¢ MPOCTPAHCTBEHHBIM OCPEIHEHHBIM pa3pelieHHeM
o 3 M. B cocraB Oys Bxomat moxyiu: Hapuranuu (GPS), pagnoka-
HaJia CBSI3U C OOPTOBBIM KOMIIBIOTEPOM, MOYJIb aBTOHOMHOW HaMsITH
JUIsl 3anucy u3MepeHnid. Kontpons 3armyOnenus Tepmorpoduiemepa
obOecrnieunBaeTcsl NaTYMKOM THIPOCTATUYECKOTO JAaBJICHUS HAa HUXK-
HEM KOHIIE U3MEPHUTEIIS.

B 3anoxxennbie pyHKOMK Oysl BXOAST pEeTPaHCIALUS O pagrloKa-
HaJTy JaHHBIX U3MEPEHHOTO BEPTUKAIHHOTO MPOQWIS TeMIEpaTyphl
(nmorpemHocTh u3Mepenuit Ha yyactkax — 0,1 °C) ¢ gactoroii 0,5 't
U nipuBsi3kol k gaHHBIM GPS, a Takke 0JHOBpEMEHHas 3aluCh Mep-
BUYHOHN WH(OPMAINH Ha BCTPOCHHYIO B MOAYJIb TaMATH 0y microSD
KapTy.

[lepBu4YHBIE MONTOBPEMEHHBIC HATYpPHBIC HCIBITAHUS JOJDKHBI
MPOBOJUTHCA B paMKax apKThueckou skcriequiuu 2024 1. ¢ TeneMer-
pUYECKOH peTpaHCIAnrel TaHHBIX Ha 60pTOBOI KoMIbIoTep. OCHOB-
HBIMH 337ayaMi U3MEPHUTENS SBISAIOTCS MOHUTOPHHI HE3aLIyMIICH-
HOTO CYJJHOM BEPTHKAIILHOTO PO TEMIIEPATyPhI U OOHAPYKEHHE
MIPOSIBIICHUH BHYTPEHHUX BOJH.
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BYKCUPYEMO-30HJAUPYIOINUE PEXKUMBbI
U3MEPEHUS TPO®UJIENH TEMIIEPATYPHI
C nIoMouiblO TEPMOITPO®UJIEMEPOB
HA MAJIBIX TJTYBUHAX

I1. B. aiickwmii ™, O. B. Lllaiina, A. P. lapunoBu4

MTI'U, Cesacmononw, Poccus
™ oaysky@inbox.ru

KuaroueBble ciaoBa: tepMonpoduieMep, TpodHUIs TeMIepaTyphl,
OyKCHPYEeMO-30HANPYIOMINN PEXUM, BHYTPEHHHE BOJHBI, TEpPMO-
KIIUH.

MOHHTOPYHT TeMIIEpaTyPHBIX MPOIECCOB B MPUOPEKHONH METKO-
BOJTHOM aKBATOPHH SIBIISIETCS aKTyallbHOM 3a/aueil Mpu OCyIIecTBIe-
HUUW TIOJHOIEHHOTO aHannu3a TUApodu3uYecKux mpormeccoB. [uHa-
MHKa M3MEHYHNBOCTH TEIIJIOBBIX TPAJMEHTOB 32 CYET PE3KO MEHSIO-
IIMXCS TCUYCHUN B YCIIOBUSX U3PE3aHHOCTH pelibedha THA U OeperoBoi
IIOJIOCHI, BETPOBOTO BO3JICHCTBHS M pa3rpy3KH MPECHBIX BOJ TPeOyeT
crenu(puIecKruX MOIX0J0B K MPOBEACHUIO KOHTAKTHBIX N3MEPEHHIA.
Bonwimas onepaTHBHOCTH B MTPOBEICHUN CHEMKH TEMIIEPATYPHBIX I10-
JIeH TI0 CPAaBHEHUIO C THIPOJIOTMUSCKUMU 30HaMH MOXET OBITh 00eC-
IIe4YeHa C TIOMOIIBIO PACIIPE/IEIIEHHBIX JATYNKOB TEMIIEPATYPhI, H3Me-
PSIONIMX MTHOBEHHBIE IPOCTPAaHCTBEHHBIE Mo . OTHAKO B 3aBH-
CUMOCTH OT OCOOCHHOCTEH JIOKANBbHBIX CPell U 3a/ad MOHUTOPHUHIA
JIOJDKHBI UCTIONB30BAThCS H pa3padaThIBaThCS OMPE/IEIIEHHBIC METOIbI
nx mpuMeHeHHs. KOHCTPYKTHBHO IOJKHBI OBITH YJIOBIETBOPEHBI
MIPOCTPAHCTBEHHO-BPEMEHHBIC TTApaMETPhI H3MEPCHHIA.

[IpuBoAMUTCS OMBIT OPTaHU3AINHN TAKUX H3MEPEHHUM C MOMOIIBIO
pa3pabOTaHHBIX MOPCKHX PacIpeleleHHbIX TepMONpoduiIeMepoB
pa3IUIHOTO MPOCTPAHCTBEHHOTO 0asnca sl MPUMEHEHUH B OyKCH-
PYEMO-30HIUPYIONMIUX pPEXUMaxX B MpUOpekHOM akBaTopuu Kpreima
u CeBacTomnois.

OneHnBaroTCsl  aNrOPUTMHYECKU-TIPOTPaMMHBIE METOIBI  00pa-
OOTKM M3MEPUTETHHBIX JAHHBIX B YCIIOBUAX OMEPATHBHOTO MOHHUTO-
pUYHTa MPY UCTIOJIb30BAHUH MAJIOMEPHBIX ILIABCPEACTB.
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IITOPMOBOE BOJIHEHUE B PANOHE
IO’KHOT'O BEPET'A KPBIMA
1O HATYPHBIM U3MEPEHUAM
HA CTAIIUOHAPHOM OKEAHOT'PA®HUYECKOM
IHIIAT®OPME

A. B. I'apmamos ¥, 0. A. Mapomxkun, 0. H. TosiokHOB,
A. U. KopoBymkuH

MTI'U, Cesacmononw, Poccus
™ ant.gar@mail.ru

KuawueBble cjoBa: YepHoe Mope, BOJIHBI, BBICOTa BOJIHBI,
MOHHUTOPUHT.

C 2011 r. ma crarmmoHAapHON OKeaHOTpadUIECKO IIaTdhopme
(COI1D), pacnonoxenHo# B mpudpexuoii 3oue (600 M ot Gepera) FOx-
Horo Oepera Kpeima (nirt. Kanusenu), mpoBoJuiics THAPOMETEOPOIIO-
FMYECKMH MOHUTOPHMHI (BBICOTHI BOJIH, CKOPOCTb U HallpaBlICHHUE
BETpa, TEMIIepaTypa Bo3ayXa U MOps, aTMOoc(hepHOE JaBiICHHUE, OTHO-
CHUTENbHAs BIAXXHOCTh) C MOMOIIbIO paspadoTanHoro B MI'U kowm-
miekca cbopa ruapomereoposiorudecknx manueix (KCI'J). ns w3-
MEpEHHsI BBICOT BOJH HMCIIOJIB30BAJICS BUTOH PE3UCTUBHBIN BOJIHO-
rpag ¢ TMCKpETHOCTHI0 onpoca 4 [l 1 BO3MOKHOCTBHIO PETHCTPALlUH
BBICOT BOJIH 10 10 M. Peructpaiiusi BO3BBIIICHUS] MOPCKOH TTOBEPXHO-
CTH IpoBoawIack B TedeHue nepuoaa 2011-2023 rr., KoTopsli ¢ me-
pepsiBamu oxBaThiBaeT 13 jeT. 3a Bech mepro] HAOIIOACHUN OBLIO
HakoIieHo u oOpabdoTtaHo 6osee 56 000 BogHOTpaMM C TIPOIOIIKH-
TeNbHOCTHIO OT 20 10 60 MUH.

BonHOBBIE maHHBIE MPONILIH KOHTPOJH KadyecTBa ¢ OTOPaKOBKOM
HEHAJEeKHBIX (parMeHToB. B nanHON paboTe BbICOTA 3HAYUTEIBHBIX
BouH (H;) onpezensinach Kak 4eTbIpeXKpaTHasl BEIMYMHA CPEAHEKBA-
paTuueckoro oTkioHeHHs. MakcumanbHast BBICOTA (Hmax) BOJIHEI
B BOJIHOIPaMMe€ OIIPEersulach KaK HauOOJIbIIee PACCTOSIHUE MEXKIY
MOJIOLIBOM U TpeOHEM.
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151 nomy4YeHus: BOJTHOBBIX XapaKTEPUCTUK, UMEIOLIUX MAIIYIO Be-
positHOCTH TosiBiieHus (1 pasz B 5, 10, 20, 30, 40 ner), ctpousnach aHa-
nuTHYecKas QYHKIHS paclpeaeleHus SKCTPEMaTbHBIX 3HAYECHUH HUC-
cleqyeMbIx mapaMeTpoB. DyHKIUS pacrpeneieHns Oblia IMoTydeHa
METOJIOM TOJIOBBIX MAaKCHMYMOB C HCITOJIb30BaHHEM OO0OOIIEHHOTO
pacnpezencHus dkcrpemanbHbix 3HaueHuit GEV  (Generalized
Extreme Value). CuuraeTcs, 9T0 SKCTPANOJIAINAS METOJIOM TOIOBBIX
MaKCHMYyMOB 00OCHOBaHa JIJIsl BpEMEHHBIX UHTEPBAJIOB, HE MPEBBIIIA-
FOIUX JUTUHY UCXOJHOTO psifa B 3—4 pasa.

Lens HacTosmeit paboTHI COCTOSIIA B aHAIN3€E JAHHBIX MHOTOJIET-
HUX U3MEPEHUN BETPOBOTO BOJIHEHMS B CEBEPHON 4acTu UepHOro
mops (FOxwusiit 6eper Kpeima, FOBK), mpoBoInMBIX Ha CTalMOHAPHOU
okeaHorpaduieckoi miardopme B paiione 1. Karusenn, mist momyde-
HUS CTAaTUCTUYECKUX XaPAKTEPUCTHUK IIITOPMOBOI'O BETPOBOTO BOJIHE-
HUS, ONMCHIBAIONINX BOJIHOBOW pexuM B npuOpexnoit yactu FHOBK
B 2011-2023 rr.

IIpoBeneHsl pacyeThl U OIEHEHBI KaK PEXUMHBIC, TaK U MaKCH-
MaJIbHBIC XapaKTEPUCTHKH TIApaMeTPOB BOJHEHUS, TIOTYIEHO, UTO:

— CpeIHEMECSIUHAs BBICOTA 3HAUUTEIIbHBIX BOJIH B JIETHUE MECSILIBI
cocrasiser mpumepao 0,40 M, B 3umHue Mecsinl — 0,77 M;

— MaKCUMAaJTbHBIC BHICOTHI 3HAUUTEIHHBIX BOJH MIPH IITOPMax JI0-
CTUTaJIM 3HAYCHHIA 2,2 M JIETOM U 2,7 M — 3UMOH, PU 3TOM HauOOIb-
IIK€ OJMHOYHBIE BOJIHEI JOCTUraIu 4,6 M j1eToM, 6,4 M 3UMOM.

— HanOOJBIIYIO TIOBTOPSIEMOCTH B JIETHHE MECAIbI UMeNo ciadoe
BoaHenue (0,1 M < Hs < 0,5 M), B 3UMHHE MECSIIBI JISTKOS BOJTHCHHE
(0,5M <Hs <1,25 m);

— BBICOTA 3HAYUTENBHBIX BOJIH B paiioHe FOBK, Bo3moxHas 1 pa3
B 40 net, coctaBnseT 4,3 M, a MaKCUMaJbHas BbICOTAa BOJHBI MOXKET
JIOCTHraTh 9,5 M.

HccnenoBanre BBIMOTHEHO B paMKaX TEM TOCYAapCTBEHHOTO 3a-
nanuss ®I'BYH OUIL MI' Ne FNNN-2024-0014, No FNNN-2022-
0002, Cormnamenue Ne 169-15-2023-002 ot 01.03.2023.
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OINTUYECKHUE CBOMCTBA PACTBOPEHHOI'O
OPI'TAHUYECKOI'O BEHIECTBA BJ10JIb BOJHOI'O
KOHTUHYYMA

B. C. I'epaciok *, B. B. Kyabirun, A. B. [Togo6egosa

FOHI] PAH, Pocmos-na-/[ony, Poccus
gerasyuk.v@mail ru™

KiroueBble cjioBa: OKpalleHHOE PACTBOPEHHOE OPraHNIEeCKOe Belle-
CTBO, CIICKTPELI MOTTIOMICHUA, OITUYCCKUE CBOMCTBA.

OneHky BKJIaZa OKpAIIEHHOM YacTH PacTBOPEHHOTO OpraHu4e-
ckoro BemecTBa (OPOB) B 00mmmii pacTBOpEHHBIN OpraHUYECKU yT-
nepon (POY) nocrturator 70 % c caMbIMH BBICOKHMH 3HAYSHHSIMH
B IPUOPEXHBIX palfOHaxX U 3CTyapusax. Bricokas cTemeHpb morore-
Hus conHeyHoro ceeta OPOB crmocoOcTByeT BOSHHKHOBEHHUIO pa3-
JMYHBIX (POTOXMMHYECKUX PEAKINH, KOTOPBIE MOTYT BIIHSTH Ha OKHC-
JIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA MOPCKOW BOJIbI, U3MEHSTh
OMOIOCTYNTHOCTh OPTAaHMYECKUX COCIMHEHHI TSI MUKPOOPTaHU3MOB.
Kpowme Toro, Beicokas koHueHTpanuss OPOB MoxeT cepbe3HO yXya-
[IMTH KAYECTBO OIPEe/IeNICHHs KOHIIEHTPALUH XJIOpOQHUILIa ¢ 10 CITyT-
HUKOBBIM H3MEPEHHSAM, YTO 3aTPYyAHSET MOJy4deHUe Oosee TOYHBIX
PETHOHAIBLHBIX ¥ TNI00ATBHBIX OI[CHOK MEPBHYHON MIPOAYKTHUBHOCTH.

HasemHbIE HCTOYHWKH OPTaHMYECKOTO BEIIECTBA OOBIYHO TOMHU-
HUPYIOT B TIOTOKax YIJIEpOAa uYepe3 pedHble W ICTyapHBbIE IKOCH-
CTEMBI, HO JaibHelIas cyap0a, TpanchopMalys 1 COCTaB OpraHnye-
CKOI'0 BELIECTBA OCTAIOTCS II0X0 U3YUEHHBIMU.

Hacrosmee nccnenoBanie HapaBIeHO HA U3YYEHHE ONTHYECKUX
xapaktepuctuk OPOB B npecHO-MOpPCKOM IpaiueHTEe BAOJIb OOLIHP-
HOT'O MPOCTPAHCTBEHHOI'O0 BOAHOIO0 KOHTMHYyMa L{uMisiHCKOe BomO-
xpanuiuiie — pexka [fon — Taranporckuit 3anuB — A30BCKOE MOpPE —
Kepuenckuii nponus — YepHoe mope. PaccMaTpuBanich pe3ynbTaTsl
skcneaunuii Ha HUC «/leneo» B Mae (L{umisiHCKOE BOJOXpaHUIIHIIE,
p. Hon) u aBrycre 2023 r. (Taranporckuii 3aimmB — YepHoe Mope),
a TaKKe OIpeneieHnus B MpHOpeKHOW 30He TaraHporckoro 3aivBa
(maii — ntonb 2023 1.). B mpouecce paboTbl ObUTH TPOAHATH3UPOBAHBI
34 npoObl BOABI C IMUPOKAM auana3zoHoMm cosieHoctd ot 0,23 mo
18,1 EIIC.
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st kauecTBEeHHOTO M KosrrmdecTBeHHOTO aHanm3a OPOB B pabote
WCTIONIB30BaH PSiJi ONTUYECKUX XapaKTEPUCTHK: K03 HUIHEeHT morio-
LICHUS] B YJbTPa(UOIECTOBOM CHEKTpE Ha [UIMHE BOJHBI 254 HM
(a254); ciekTpanpHbIe YIIIBI HakioHa Mexay 290 u 350 am (S290-350),
275 u 295 M (S275-295), 350 1 400 HM (S350-400), PACCUUTAHHEIE TIO
JorapuMuUecKu NpeoOpa3oBaHHBIM CIIEKTPaM MOTJIOMICHUs; OTHO-
[IeHUEe CTIEKTPAIBHBIX YTIIOB HAKIOHA Sr = S275-295/S350-400; OTHOIIIE-
Hre kodddurmentos rormomenns OPOB Ha 250 u 365 HM (a250:2365)
u  kodpduuueHT MoJsApHOH WM crnenupuyeckoi abcopOumU
(SUVA2s4).

Cuextpsl nortomerns OPOB B auamazone 200400 HM mTokazamu
YEeTKOE pa3JesIeHue MEXIy PEUHBIMU, 3CTYapHBIMU U MOPCKHUMH BO-
JaMH. 3aBUCUMOCTB @254 OT COJIEHOCTH OIHMCHIBAETCS] TECHON JIMHEH-
HO¥ cBs3prO (r = —0,82). PacTBOpeHHBIN OpraHUYecKuid yriiepos Je-
MOHCTPHPYET IOJMHOMUAIBHYIO 3aBHCHMOCTb OT COJIEHOCTH
(r=0,88), «ropb» ¢ yBenuuennem POY mpuxonurcs Ha obnacts Ta-
TaHPOTCKOTO 3aJIMBA, TNI€ PETUCTPUPYIOTCS BBICOKHE 3HAYCHUS KOH-
[IEHTpAIH XJI0pohHiIa a.

HOHOJIHI/ITGJII)HI)IG nmapamMeTphbl (Sz9(p350, 82757295, S350400, a250.a365,
Sr) maroT npeacTaBiIeHUE O Pa3IMYHbIX XapakTepuctukax POB, Takux
KaK MOJIEKYJISIpHasi Macca, COCTaB, BO3pacT U COJEp:KaHue apoMaTH-
yeckux coequHeHuil. B nemom getsipe mapamerpa (SUV Azsa, S275-295,
S350-400, S290-350) MPOJIEMOHCTPUPOBATIH YOBIBAIOIIHIA XapaKTepP BOIb
ITyTH TIOTOKA, TOTAa Kak J[Ba mapamerpa (Sr, a250:2365) — BO3pACTAr0-
IIAH.

[lonmy4yeHnHsie pe3yiabTaThl AEMOHCTPUPYIOT MIEPCIIEKTUBHOCTD HC-
TTOJIE30BaHUS CIIEKTPATBHBIX XapaKTEPUCTHK MOTIIOMICHUS YIbTpadu-
OJIETOBOTO M BUAMMOTO JHMANa30HOB JJIsl AKCIPECC-MOHUTOPHHTA KO-
nudectBa OPOB 1 ero kayecTBEHHOTO COCTaBa.

Pabora Bemonnena B pamkax HUP I'3 FOHLL PAH Ne rocperu-
crpammmm 123071900007-8 «Pa3paboTka CHCTEMBl KIMMATHYECKOTO
1 3KOJIOTHYECKOT0 MOHUTOPUHTa A30BCKOTO MOPS 1 0OecrieueHne ee
(YHKLIIMOHUPOBAHUS.
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BOCCTAHOBJIEHUE BEPTUKAJIBHOI'O TIPO®NJIA
CKOPOCTHU 3BYKA 110 JAHHBIM, I1IOJIYYEHHBIM
TOYEYHbIMU U PACIIPEAEJEHHBIMU
N3MEPUTEJIAMU

A. H. I'pexos ¥, H. A. I'pexon

UIITC, Cesacmonons, Poccus
™ j@angrek
grekov.ru

KiioueBble cioBa: MOpCKasd cpe€aa, uSMEpUTECIIbHasA CUCTEMaA, aBTO-
MOACJIBbHOCTh OK€aHa, METO.

[IpoGiema BoccTaHOBNIEHHS U OLIEHKH BEPTUKAIBHOTO pacripese-
JIHUS CKOPOCTH 3BYKa B IEATEIHHOM CJI0€ OK€aHa BO3HUKAET MpH He-
BO3MO>KHOCTH €r0 HEMOCPEICTBEHHOIO M3MEpPEHHUs BO BCEM Juama-
30HE IITyOHH C BEICOKUM pa3pelieHneM TOYeUHBIMU PUOOpaMi.

[Ipennaraemas u3MepuTeNbHAs CUCTEMA C ONTHUMAJIBHBIM PAcIIo-
JIOKEHUEM aKyCTHYECKHX HOCUTENEeH COCTOUT U3 aKyCTUYECKOTO I0-
BEPXHOCTHOTO HM3JIy4aTelsi H UCKYCCTBEHHOTO OTpakaTelns (pacceu-
BaTes), MPUKPEIJICHHOTO K Kabelb-TPOCy, B KOTOPOM pa3MeIIeHBI
JaTYUKHA CKOPOCTH 3BYKa U JaBJeHHs. B MOPCKyI0 cpeay aKkycTude-
CKMM UCTOYHHKOM H3JY4aroT KOJIeOaHHUs, KOTOPBIE paCCEMBAIOTCS OT
OTpaXkaTeNs W MPUHUMAIOTCS MPUEMHUKOM Ha MOBepXHOCTH. OnHO-
BPEMEHHO M3MEpAETCs TIIyONHa HaxXOXKJIeHHs oTpaxarens. B camom
Hayajie U3MepsAeTcsl TOHKOCIONHAs 3TalOHHAsl BEPTUKAJIbHAS CTPYK-
Typa HoJsl CKOPOCTH 3ByKa TOYEUHBIM npuOopoM. OnwuiieM pacmpe-
JIeJIEHue CKOPOCTH 3ByKa C IOMOIIbI0 Oe3pa3MepHBIX MepeMEeHHBIX
C YYETOM TPaHMYHBIX YCJIOBUH, MOTyYaeMbIX M0 3HAUEHUSIM CpeaHen
CKOPOCTH 3BYKa B CJIO€, TT0 TOUYEYHBIM 3HAUSHHUSIM CKOPOCTH 3BYyKa Ha
TpaHUIax CIosl U JaT4YnWKa JAaBlieHUS Ha TiayOouHe. OmnpenenM aBTo-
MOJIETBHBIN MPO(UIH CKOPOCTH 3BYKa [T Ka)I0TO WHTEpBaja Bpe-
MeHH. JI0OCTOMHCTBO Mpe/IaraeMoro MeTo/1a 3akJIro4aeTcs B TOM, YTO
HET HEOOXOIMMOCTH HaXOXKIEHHUS OOJBIIOTO KOJHYECTBA OTHOCH-
TENbHO MEJKHUX eCTECTBEHHBIX aKyCTHYEeCKHX paccenBaTesen
(B MOpe — KpPYIHOTO 300IUIAHKTOHA, MEJKUX PbIO) U PEryJIIpHOrO
30HIMPOBAHUS TOUEYHBIM IPHOOPOM C HCIIOIB30BaHUEM KaOEIb-TPO-
COBOH JIOEIKH, YTO 3HAUYUTEIBHO COKPAIIAET BPEMS H3MEPEHUSI.
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CTATUCTHYECKHUE XAPAKTEPUCTUKHU
WU3MEHYMBOCTH MOJAIMOBEPXHOCTHBIX TEYEHUI
B KEPYEHCKOM ITPOJIUBE
O JAHHBIM MHCTPYMEHTAJIbHBIX HABJIIOJIEHUI
B 2020-2021 TOJAX

A. B. I'puropnes ¥, M. 1. Mopo3oBa

T'OUH, Mockesa, Poccus
X qg-privat@mail.ru

KuaroueBsblie ciaoBa: KepueHnckuii nponus, A3oBckoe mope, UepHoe
MOpe, BOJOOOMEH, TCUSHUS, CTATHCTHUECKHIE XapaKTEPUCTUKH.

3aukcUpoBaHHOE 3HAYMMOE OCOJIOHEHHE BOJA A30BCKOI'O MOPS,
HauaBlieecss kKak MUHUMYM ¢ 2007 T., BBI3BAJI0O UHTEPEC CIELHUAIIN-
CTOB K BO3MOXHBIM ero npuuuHaMm (rpant POOU Ne 18-05-80025).
IIpu 3TOM M3 BO3MOMKHBIX OYEBHJHBIX, BIUSIOLUIMX Ha MPOLECC OCO-
noHeHHs A30Ba (PaKTOPOB MOTIIH OBITh N3MEHEHHE 00beMa CTOKA PeK
Jona u Kybanu, yBenudeHue ucnapeHus ¢ IoBEPXHOCTH MOPSI BCIIE/-
CTBHE HAOJII0IAEMOTO OOILET0 YBEIUYCHHUS TEMIIEpaTypbl TIOBEPXHO-
CTH BOJl U BOJIOOOMEH MeXAy A30BCKMM M UepHBIM MOpSMH depes
KepueHckuii mponuB (4epHOMOPCKHE BOJBI 3aMETHO Oo0Jiee COJNICHbIE
B CPaBHEHUU C a30BCKUMH).

ITo maHHBIM HAOJIOACHHHA, CTOK PeK B A30B B ITOCJICIHUC JIBA JIC-
caTWieTusl crabuiam3upoBaincs. lcmapeHne B KOJMYECTBEHHOM
CMBICJIE HE SBJSETCS 3HAYMMBIM (hakTopoMm oconoHeHus. [loaTomy,
BO3MOJKHO, BOKHEUITNM (HhaKTOPOM, OTIPENEISIONIAM YBEITHIEHUE CO-
JICHOCTH BOJ A30Ba, MOXKET OBITH BOJOOOMEH MEKAY MOPSIMH Yepes3
Kepuenckuii mposus.

Ilo MHOTOIETHUM apXUBHBIM JJAHHBIM, TIOTOKH BOJI Yepe3 MPOITUB
HMMEIOT PEBEPCUBHBIN XapaKTep, BECbMa 3aBUCALINI OT HalpaBIeHUS
BETPOB, ¢ MpeolIaaloNIM HalpaBiIeHHEM MMOToKa U3 A3oBa B Uep-
HOE MOpE€, BEI3BaHHBIM IIPEBHIINICHUEM YPOBHS A30Ba niepes] YepHbiM
MopeM OJaroaps HalmMuuio croka pek. [lo qanHbIM HaOMOACHUH, Ha
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OJIKadIIIX K MPOJIMBY MOPCKUX ruapomereoctannusx (I'MC) B me-
puoxa 2014-2020 rr. uMeeT MEeCTO MPEBBIIICHHUE YPOBHS HA YEPHOMOP-
ckux 'MC nHan ypoBHeM Ha a3oBckux ['MC mpumMepHo Ha 5 cM, 4TO
JIOJDKHO BBI3BATh OOITHiT TOTOK M3 UepHOro B A30BCKOE MOpE depes
KepueHckuii MpoJuB 1, BO3MOXKHO, SIBISTHCS IPUIHMHON OCOJIOHEHUS
A3zoBa. Jlisi coxpaHeHHs BOIHOTO OajaHca, TEUCHHUS B TIPOJIMBE
JIOJKHBI UMETh CJIOKHBIN TPEXMEPHBIM XapakTep.

KoHTtakTHble HaOMIOAEHNST HAJl TEUYCHHUSIMU B MPOJIUBE JTOBOJIBHO
PEeAKH U UMEIOT BpEMEHHBIE TIEPHOJIBI, XapaKTEPHBIE I IKCIIEANLIU-
OHHBIX HaOIIOJIEHUH, — TopsaKa Heaens. [Imrocamu Takux HabIIOE-
HUH SBIAIOTCA BO3MOXKHOCTh BOCCO3JJaHMS KapTHH TE€UYEHUH U COOT-
BETCTBYIOIIMX UM WHBIX THAPOJIOTHIECKIX XapaKTEePUCTHK Ha pa3pe-
3ax. BecbMa BaKHBIMH TIapaMeTpaMU TPU STOM SBISIFOTCS] 3HAYSHUS
COJIEHOCTH M TeMIEepaTyphl, MO3BOJISIIOIINE TUArHOCTUPOBATH BOJBI
A30BCKOTO M YEPHOMOPCKOT'O IPOUCXOKACHHSL.

Honrospemennsie (2020-2021 rr.) HaOMOISHUS HA aBTOHOMHBIX
OyiikoBbIx ctannusx (ABC), ycTaHOBICHHBIX B IBYX TOYKaX IMPOJIHBA
co cTopoHbl KppIMa 1o OTHOIIEHHIO K CYI0X0THOMY (papBaTepy, mo3-
BOJIMJIM TIOJIYYHUTh CTaTUCTUYECKH 00ecrieueHHbIe OIIEHKH W3MEHYH-
BOCTH TOANOBEPXHOCTHBIX TeueHHil. BHe 3aBucCMMOCTH OT B LI€JI0OM
xopomo BeIpakeHHBIX C-CB cocTaBnsIONMX CKOpPOCTEH BeTpa Ha
npubpexusix 'MC paiioHa nposiuBa co CTOpOHBI Kak A30BCKOT0, TaK
n YepHOTO MOpEii, pe3yibTaThl «CEeBEpHOTo» Oy MMEIOT MPUMEPHO
paBHbIe cocTaBistonue kak CB u KO3 HanpaBmenuii TeueHu, Tak 1
3HAYMMBIX HOpMaJbHBIM K HUM B 1 3 HanpaBnenwuii. Po3sl Hanpasiie-
HUS TEYEHUH, 110 JaHHBIM «I0)KHOTO0» Oys, COOTBETCTBYIOT SIPKO BbI-
paXeHHOMY CEBEPHOMY HAIPaBIEHHUIO TOIIOBEPXHOCTHBIX TEUEHHUH,
TO €CTh MOJTBEP)KAAIOT X HApPaBICHHOCTh U3 YepHoro B A30BCcKoOe
Mope. UTo, Mo MHEHHIO aBTOPOB, MOXKET SIBIATHCS MMOATBEPKIACHHEM
TUIOTE3bl O 3HAYMMOM B CTATHCTHYECKOM CMBICIIE MPHUTOKE YEPHO-
MOPCKHX BOJl B A30B K&K MUHUMYM B NMOBEPXHOCTHOM CJIO€ U MOXKET
OBITh 3HAYMMOU IPUIHUHON OCOJIOHEHUS €T0 BOJI.
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JUHAMMUKA MOPCKHX BOJI U THAPOJIOI Ul
MPUBPEXHBIX PAMOHOB A30BCKOI'O MOPSI
B PAMOHAX YYMBYPCKOM, CA3AJIBHUKCKOMN
U KAMBILIEBATCKOM KOC

K. C. I'puropenko

FOHI] PAH, Pocmos-na-/{ony, Poccus
™ Klim grig@mail.ru

KuioueBsble cJI10Ba: CEHIN, CTOHHO-HAarOHHBIE SIBIICHUS, OCOJIOHECHHUE,
CIIEKTpaJIbHBINA aHAJIN3.

B pabote npezncraBieHbl pe3ynbTaThl OKEaHOJIOTUYECKUX HCCIIe-
moBaHui Ha kocax CazampHuKCKas, UymOypckas m KambimeBarckas
A3zoBckoro mops. CremMKu mpoBeneHBl B Mae W asrycre 2023 r.,
a Taxoke B ntoHe 2024 1. MI3MepeHus BBINOIHEHBI C JOMIJIEPOBCKUM pe-
ructpatopoM TeueHnit Aanderaa RCM 9 LW. JluckpeTHOCTh H3Mepe-
HUM HacTpoeHa Ha 30 MUH.

Paznoxenne ps10B KOMIOHEHT CKOPOCTH TeueHuit Ha YyMOypckoit
KOCe TI0Ka3aJio OJIM3KOe COOTBETCTBHE CEBEPHON M BOCTOYHON COCTaB-
jsroux. B 060ux cityyasx cyiiecTByeT MUPOKUH TObEM CIIEKTpallb-
HOW TUIOTHOCTH curHaia ot 15,8 mo 8 4. CeBepHas KOMIIOHEHTa MPH
3TOM UMEET MOJJbEM Ha OKOJIONOTyCyTOUHBIX 11,9 4. Y3Kuit u BEICOKHIA
MaKCUMYM KosieOaHuid oOHapyskeH Ha 4acToTe 6 4. CIIeKTp COJICHOCTH
B 3HAYUTENILHOM Mepe omnyaercs. MimeeTcs MOIIHBIN CyTOYHBIN Mak-
cuMyM (23,7 4) 1 HeckonbKo uKkoB Ha 8—-10, 5,3 1 3,9 4.

AHam3 NepuoANYECKNX U3MEHEHHUH TapaMeTpOB TEUCHHI Ha CIIEK-
TPBI TTO3BOJIUIIO BBLACIUTH PsAJl 3aKkOHOMepHOCTeW. CIeKTp BOCTOYHOM
COCTABJISIOIIECH TEUCHNI IMEeT MUKK Ha OJIM3KHX K CyTOYHOU U TOITY-
CYTOYHOH 4acTOTaM, XapaKTepHBIM I ceiil TaraHporckoro 3aiuBsa.
MakcumMyM CHeKTpaibHOM IJIOTHOCTH, coJiepKaiiuid yactory 12,5 4,
mupokuii. HwkHuil npeaen npuxogurcs Ha MHEPLUMOHHYH YacTOTY
LIMPOTHI HAOIOJICHUH, BEepXHHUIA — cocTaBiser 12,5 4. Cnenyromiuii 3a-
METHBII MaKCUMyM IpUxoAuTcs Ha 6,25 4. Pacnipenenenue 4acToT Ko-
nebaHuit ceBEpHOH COCTABIIAIONIEH CKOpOCTeH TeueHm Ha Ca3abHUK-
CKOM Koce A30BCKOT0 Mopsl oTinyaercs. [lepBeIii IMpokuii MakcuMyM
pacrojokeH Ha 4acToTe, OMM3Kod K 38 4, — yacToTe OJHOY3IOBOM
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ceitim A3oBckoro Mopsi. Beicokyto MorHocTh umeeT 10- u 5-qacoBoi
curHajl. PasnoxxeHue Mo 9acToTaM W3MEHEHHWH COJICHOCTH HE MMEET
BBIPKEHHON IIUKIMYHOCTH 3a Mepuoa usMepenuid. [Ipu atom HeBbICO-
KHE TOBBIIICHUS CIIEKTPAIbHOM TJIOTHOCTH MPUXOAATCS Ha 38 4 — oj1-
HOY3JIOBYIO ceitry A3oBckoro Mopst, 21 u 12 4.

st A3oBckoro Mopsi B paiioHe Kockl KambliieBaTckas Xapak-
TepHa apeiidoBo-TpanueHTHas cxema TedeHuil. [Ipu caabbix BeTpax
OpH30BOH IPUPOIBI POPMHUPYETCS CIIA0BIHA MTEPEHOC CYTOTHOTO TIEPH-
o/, Ha (hOHE KOTOPOTO Pa3BUBAIOTCS CEUIIN SICeHCKOTO 3aJHBa C Tie-
puojsiom 4 4. Y cuneHune BeTpoB 10 4—6 M/C ClIOCOOCTBYET HACBIIIICHHUIO
sHepruel aMpUAPOMUICCKON CHCTEMBI OJHOY3JIOBOH CEHUITH A30B-
ckoro Mops ¢ nepuogom 38-39 u. PesynpTupytomee 1BUKEHNUE BOJ
[IPU 3TOM HAIPABJICHO HA IOT0-BOCTOK. J1J11 BOJI MOps XapaKTepHa BbI-
cokasi cosneHocTh — Oonee 15 EIIC, uto 6mu3Ko k coneHocTH YepHoro
mops (17-18 EIIC).

Bonapr o3epa Jlonroro MMEOT HEOOBIYHBIM XUMHUYECKUH COCTaB
Y BTpOE OOJBIITYI0 MUHEPAIN3ALUI0 OTHOCUTEILHO OKPYIKAIOIINX BOJT
Taraaporckoro 3aquBa. AHATU3bI TIO3BOJISIOT MPEAIOI0KHUTE 3ar0J-
HEHUE Yallli 03epa P HarOHaX ¢ MOCISAYIOIINM POCTOM MIHEPAITH-
3alliy 3a CYET UCTIapPCHHUS.

BOCCTAHOBJIEHUE YACTOTHOI'O CIIEKTPA
BETPOBOI'O BOJIHEHUS U3 JAHHBIX
CYA0OBOU PAANOJTOKAIIMOHHOHN CTAHIIUU

E. A. ExoBa “*™, A. B. F'aBpukos '

' MO PAH, Mockea, Poccus
2 M®THU, Jlonzonpyouwiii, Poccus
™ ezhova.ean@ocean.ru

KuroueBble c10Ba: BETPOBOE BOIHEHHE, CIIEKTP BOJHEHUSL, PaJU0JIO-
Kalus, HaBUTallMOHHBIN panap.

BoccranoBieHNe CEKTpalbHBIX XapaKTEPUCTHUK BETPOBOTO BOJI-
HEHUS TIO0 JIaHHBIM CYJOBOW pasauonokanuonHoil cranuuu (PJIC)
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SIBJISIETCA BAXKHOM aKTyalbHOM 3ajjauelt 1)1l CO3/1aHus CETH UX OTepa-
TUBHOTO MOHHUTOpHWHTA. [[0700HAs CETh MO3BOUT YBEIUIUTH TOKPHI-
THUE U CTCIICHb JOCTOBCPHOCTU AaHHBIX MOy THBIX H36JIIO)Z[€HPII>1 3a CO-
CTOSSHUEM MOPCKOW IMOBEPXHOCTHU. YacCTOTHBIM CHEKTp 3aKIH0YaeT
B cebe Haubosee NOTHY0 HH(GOPMAIUIO O TapaMeTpax BOJIHEHUS.

B pabote ananm3upyroTCs JAaHHBIC MECTH MOPCKUX JKCIICIUIIAMN,
B X0JIe KOTOPBIX BEJIOCHh U3MEPEHNE XapaKTEPUCTHK BOJIHEHUS C I10-
MOIIBIO BOJTHOMEPHBIX OyeB W mraTHOU cynoBoi PJIC. Otu usmepe-
HUS MIPOBOAMJIINCH KakK B Jpeide, Tak U MPU CKOPOCTH CyAHA, JOCTH-
raromeit 8 m/c. Takoro poma MomyTHBIE PagHOIOKAIIMOHHEIE H3Mepe-
HUA MOTYT IPOBOAUTHECA B aBTOMAaTHUYECKOM PEKUME. B X0J€ aHaJIu3a
JaHHBIX ObUT pa3paboTaH aNrOpPUTM BOCCTAHOBJIEHHS YacCTOTHOTO
CIEKTpa 10 PaINOIOKAIIMOHHBIM H300paXeHUSIM MOPCKOH TTOBEPXHO-
CTHU. BaJII/II[aHI/ISI IMOJIYYCHHLIX CIICKTPOB ObLIa IMPOBCJICHA HA NaHHBIX
BOJIHOMEPHOTO OY4.

J1s MaHHBIX IOy THRIX HAOIOIEHUH TIOJTyUYeHHBIE B IBHKYIIIEHCS
OTHOCHUTCJILHO ITOBEPXHOCTU BOJAbI CUCTCME OTCUCTA YACTOTHBIC CIICK-
TpBl OBUIM TIPWBENEHBI K CTAIlIOHApHOMY n3MepeHwio. [IpoBemeHo
CpaBHEHHE IMEPHOJIOB CHEKTPAIHHOTO MHKa C JAHHBIMH BU3YaIIbHBIX
HaOJIFO IeHUH.

Pa3paboTaHHbII alTOPUTM BOCCTAHOBJICHHS YaCTOTHOTO CIIEKTPA,
COOTBETCTBYIOIIEr0 H3MEPEHHIO B Ipeiide, moKa3an BBICOKHE MOKa3a-
TCJIN Ka4€CTBa OLICHKU II€prUoJa MM1Ka, 3HAYNUTEJILHON BBICOTHI BOJIHE-
HUS (CpenHee KBaJpaTHIecKOoe OTKIOHEHHE OKOJIO 2 C M MOJIyMeTpa
COOTBETCTBEHHO) U MOXKET OBITh HHTETPUPOBAH B CUCTEMY OIEPATHB-
HOI'0O MOHHUTOpHHIA COCTOSAHUA MOpCKOfI IMOBEPXHOCTU I10 OAaHHBLIM
MOy THBIX CYJOBBIX PaJAHOIOKAIIMOHHBIX U3MEPEHUH.
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BJIUAHUE TUHAMUKH BOCTOYHO-CUBUPCKOI'O
TEYEHUSA HA PACIIPOCTPAHEHHUE
TUXOOKEAHCKHUX BO/Jl B YYKOTCKOM MOPE

B. P. Kyk ¥, A. A. Kyopskos

MI'U, Cesacmononw, Poccus
™ zhuk.viadIslav@yandex.ru

KaroueBsbie ciioBa: CeBepHBIN JICIOBUTHIN OKEaH, KPYITHOMACIITA0-
Has AMHaMuKa, bepuHroB nponus, UykoTckoe Mope, BOJJOOOMEH, TH-
XOOKEAHCKHUE BOJIBI, CE30HHAS I MEKT'0JI0BasI N3MEHUHUBOCTb.

Junamuka Boctouno-Cubupckoro teuenus (BCT) u ee cBsi3b
C MEXT0JJOBOM HM3MEHYMBOCTBIO PACIPOCTPAHEHUS THXOOKEAHCKUX
BOIHBIX Macc B Yykorckom mope ¢ 1993 mo 2020 r. nccnenyrores Ha
OCHOBE CITyTHHKOBBIX u3MepeHuili SMAP, naHHBIX peananusza
GLORYS12v] u 3askopennsix 0yeB ¢ ADCP-usmepurensamu.

AHanu3 JaHHBIX O COJIGHOCTH U TEMIIepaType MO3BOJIMI ONpelie-
JWTH JBa TUMA PACTIPOCTPAHCHUS OEPHUHIOBOMOPCKUX JIETHUX BOJI
(BJIB): «3amanHbIii» U «BOCTOYHEIY. [IepBbIi XapakTepu3yeTcs npo-
HUKHOBEHHEM THXOOKEAaHCKHX BOJ B CEBEpO-3allaJlHYIO 4acTb MOps,
a Takxe pacrpoctpanenuem bJIB na 180° 3. 1. u 72,5°. m1. [Ipu «Bo-
CTOYHOM)» THUIIE COJIEHbIE BOJBI MPHKUMAIOTCS K CEBEPO-BOCTOYHOMN
o0yacT MOpA. 3aHMMaeMasl UIMH IJI0IIA b YMEHBIIACTCS, a CEBEpHAs
rpanuna apeanoB pacnpoctpanenusi bJIB cmemaercs mo 174—
176° 3. n. Paiionsl ¢ Hu3KOU comeHocThio ~29 EIIC HabmoparoTcs
B 3alaTHON YacTu MOpsl. Y CTAaHOBJICHO, YTO Ha ()OPMUPOBAHKE THUIIOB
BJIMSAET HE TOJIBKO NTOTOK THXOOKEAaHCKUX BOJ 4yepe3 bepunHros mpo-
nuB, Ho 1 BCT. Dtu n1Ba akropa B3anMOCBs3aHbI M TPUBOIAT K KOP-
PETUPOBaHHBIM U3MEHEHHSM COJIEHOCTH Boa UykoTckoro mops. B o
e Bpems BCT mipu cyIecTBEeHHOM YCHJICHHH MOYKET BBI3BIBAThH OJIO-
KHPOBKY CEBEPHOT'0 MOTOKa B BepHMHrOBOM IMpOJIHMBE U COKpAILICHHE
apeasioB PacHpOCTpaHEHHs COJIEHBIX TUXOOKEaHCKHX BOJ B UyKoT-
CKOM MOpe. AHaJi3 MOJYUYECHHBIX PE3yJIbTaTOB MOKa3aj, YTO UHTEH-
cudpukarus BCT npousomma B 1994, 2002, 2012 u 2016 rr., korma
€ro TpaHCIopT yBenuuuics npumepHo Ha 0,2 CB, Ipy 3TOM MIOTOK Ye-
pe3 beprHroB NpoIMB CHU3HIICS HA COTMIOCTABUMYIO BEITHUYHUHY.
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PaGora BhImONHEHa B paMKax TIOCYAAapCTBEHHOTO 3aJaHMs
Ne FNNN-2024-0017 (ananu3 KOHTakTHBIX JaHHBIX) U Noe FNNN-
2024-0012 (aHanu3 cyTHUKOBBIX U3MEPEHUH U JaHHBIX pEaHaIn3a).

KNUHEMATHUKA BHYTPEHHUX BOJIH
N MOPCKOI'O JIBJIA B APKTUKE
1O JAHHBIM CITYTHUKOBOU PAANOJOKAIIUHN

H. E. Ko3uoB

MT'U, Cesacmonons, Poccus
™ ik@mbhi-ras.ru

KiroueBbie €10Ba: KOPOTKONEPUOIHBIE BHYTPEHHHE BOJHBI, MOp-
CKOM J1ef, Ipeli MOPCKOTo JIbJia, CIYTHUKOBAS PaIHOJIOKAHs, TIPH-
KpOMOYHas JIeJjoBas 30Ha, [ peHnanackoe Mope, ApKTHKA.

B Hacrosmieil paboTe Ha OCHOBE aHamW3a TOCIEAOBATEIHHBIX
CIYTHHKOBBIX PaJHOJIOKaMOHHBIX n3o0paxenuii (PJIM) Sentinel-1
A/B u ALOS-2 PALSAR-2, nonydeHnHbix B aBrycte 2018 r. B ceBep-
HOM yacTH ['peHTaHaCcKOro MOps, UCCIeayeTcs AMHAMUKa KOPOTKO-
nepuoaHbIX BHyTpeHHUX BoJH (KBB) u ux BnusHue Ha apeiid mop-
ckoro npaa. B ananusupyembix PJIN HaOnronaivuch BEIpaKeHHEIE T10-
BEPXHOCTHBIE MPOSIBIICHUS TOcienoBarelbHbiX makeroB KBB roro-
BOCTOYHOTO HANpaBJICHHS, HMEBIINX KOTEPEHTHYIO CTPYKTYpPY
Y OJTMH U TOT e paliOH reHepaIiuy BOJIU3U pa3peKeHHON TPUKPOMOY-
HOMH JIEJOBOU 30HBI.

ITo maHHBIM TOCHIEIOBATEIBHBIX CIYTHUKOBBIX PJIM ObutH ompe-
JeneHbl azoBast CKOPOCTh OTIENBHBIX BOJH BHYTPH AKETOB U TPYII-
moBasi ckopocth makeroB KBB, a Takxe CKOpPOCTh M HampaBleHHE
npeiida apaa B HEMOCpeACTBeHHON Onm3ocTi oT nakeroB KBB. 3nHa-
yeHus: pazoBoit ckopoctu KBB Haxonstcs B amanazone ot 0,65 mo
1,04 m/c, yMeHbIIasICh OT HaYaIa MakeTa B CTOPOHY €r0 ThLJIa, YTO SB-
JIAETCSl XapaKTepHOW OCOOCHHOCTBIO HEMWHEHHBIX BONH. IIpm sTOM
JUara3oH N3MEHYNBOCTH 3HAYCHNUHN (pa30BON CKOPOCTH BJIOJIb TPEOHA
OTIEJIBHO B3SITOM BOJIHBI MOKeT gocturath 0,2—0,3 m/c.
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Jnama3zoH HaOII0JaeMBIX 3HAUCHH CKOPOCTH peiida Ibaa B paii-
oHe uccienoBanuii coctapui ot 0,1 mo 0,65 M/c, mpu STOM ILIOLIAAb
OT/JIeNBHBIX JIHIUH BapbupoBanack oT 0,01 mo 20 km’. Baxwoii oco-
OCHHOCTHIO HAOMIOACHUH SIBISUIOCH XapaKTepHOE M3MEHEHHE CKOPO-
CTH W HampaBJeHHs JApeiida npaa B 30Hax pacrnpocrpaneHuss KBB.
Ecnu Ha ¢oOHOBBIX ywacTkax akBaTOpHU (BHE OOJACTEH BIIMSTHUS
KBB) nen npeticdoBai co cpenneii ckopocthio okoio 0,2—0,3 M/c B Bo-
CTOYHOM U CEBEPO-BOCTOYHOM HAIPaBJICHUH I10]] BIUSHUEM FOXKHOTO
BETpa, TO BHYTPU YUYacTKOB pacnpoctpaHeHuss KBB B psae cioydaes
Habroancs COHanpaBIeHHBIN Apeiid Jba Ha IOro-BOCTOK C Xapak-
TEepPHBIM YCHUJICHHEM cKopocTu npeirida mo 0,5-0,65 m/c. ns Gonee
JETATFHOT0 aHAIM3A MOJTyYEeHHBIX PE3yJIbTaTOB OBLIH HCIOIB30BAHBI
MOJIsl TPUBOIHOTO BeTpa U3 peananusa ERA-5, a Taxoke nadopmanms
0 TpWIUBHBIX TedeHusx u3 moaenu Arc2kmTM. IlonydeHnHbie pe-
3yJbTaThl OyIyT MPEACTABIEHBI B XO€ JOKIIAa.

Hacrosmas paboTa BeIOJIHEHA B paMKax TOCYAapCTBEHHOTO 3a/1a-
Hus mo teMe Ne FNNN-2024-0017 «KommnnekcHbIE HCCIEIOBaHUSA
rUAPOPU3NUECKUX MPOLIECCOB B MOJIAPHBIX paioHax MupoBOro oke-
aHa Ha OCHOBE aHAJIN3a MYJbTUCEHCOPHBIX TUCTAHLIMOHHBIX U KOH-
TaKTHBIX U3MEPEHUNY.

XAPAKTEPUCTHUKMU TYPBYJIEHTHOCTH
BEPXHEI'O CJIOSI APKTHUECKHX MOPEM
MO JAHHBIM MUKPOCTPYKTYPHBIX U3MEPEHUI
JIETOM 2023 TOJA

H. E. Koznos '™, B. A. Kopaxyes ', U. O. Konbimos ',
M. . Masaos ', A. T. 3y6oB ', A. B. 3umun >

" MT'U, Cesacmononw, Poccus
2O PAH, Mockea, Poccus
Y ik@mhi-ras.ru

KiroueBbie cioBa: TypOYyJIEHTHOCTh, MUKPOCTPYKTYPHBIE H3Mepe-
HUS, cyO3Me3oMaciITabHas TMHAMIKa OKeaHa, ApKTHKA.

B mHacrosmieii paboTe mpencTaBieHbl MpeIBapUTENbHBIE PE3yilhb-
TaThl aHaiM3a HaTypHbIX u3MepeHuid B Kapckom u bapeniieBom

61



Cexuus 1 «MccnenoBanus MpoLUEccoB B MOPCKOM cpesie Ha OCHOBE
KOHTaKTHBIX U IUCTAHIIUOHHBIX METOJIOBY

MOpSIX, BBIMOTHEHHBIX B Xoae peiica HUC «/lanpaue 3eneHIBn
B paMKax nporpammsl «IlnaByunii yausepcuter-2023» ¢ 15 urons o
3 aBrycra 2023 r. OgHON W3 HayYHBIX 33734 3KCICTUINH OBLIO HC-
CJIEJIOBaHNE XapaKTEPUCTHK TypOYJICHTHOCTH BEPXHETO CIIOSl apKTH-
YEeCKMX MOpE Ha OCHOBE U3MEPEHH MUKpPOCTPYKTYPHOTO 30HJa
Sea & Sun Technology MSS60 (I'epmanust).

OnHO W3 OCHOBHBIX 337[ad MUKPOCTPYKTYPHBIX U3MEPEHHI OBLIO
OTIpe/ieTICHNe BIUSHUSA CyOMe30MacIITa0HBIX IWHAMHYECKHX TIPO-
LIECCOB BEPXHETO CJI0s1 MOPs (BHYTPSHHUX BOJIH, PPOHTAIBHBIX pa3-
JIEJIOB U BUXPEBBIX CTPYKTYp) HA XapaKTEPUCTUKU TYpPOyIEHTHOCTH.
B xozae skcnenuuuyu MUKPOCTPYKTYPHBIE M3MEPEHUS MPOBOJIUINCH
B BepxHeM 200-METpOBOM CJI0€ MOPSI KaK Ha OTIEIBHBIX CTaHITUAX,
TaK ¥ B XOJIC yYallICHHbIX cepuil. Vi3MepeHust ObUIH BBITIOJIHECHBI Ta-
KHM 00pa3oM, 4TOOBI MOXKHO OBIJIO OIIEHUTh XapaKTePUCTHKH TypOy-
JIECHTHOCTH KaK B JUHAMUYCCKH aKTUBHBIX palflOHaX ¢ BBHIPAKEHHBIM
HaJU4YMEeM WHTCHCUBHBIX BHYTPEHHHUX BOJIH M BUXpEH, TpaHUI] BOA-
HBIX Macc U (PPOHTANBHBIX Pa3/IeiOB, TAK U B OTHOCHUTEIIEHO CIIOKOM-
HBIX pailoHax.

B o0mieil cosKHOCTH B XO7€ SKCHEAWIMH OBLTO TMoaydeHo 239
MUKPOCTPYKTYPHBIX Tpodwield. [ryOnHa 30HAMPOBaHUS B Pa3HBIX
paiioHax CyIIECTBEHHO pasjnyajach. Tak, Ha TEpPBOM IOJUTOHE
B nposiuee Kapckue BopoTa, U3BECTHOM TeHepanueil HHTEHCUBHBIX
KBB, u B ero okpecTHOCTSX IIyOMHA 30HAWPOBAHUS B CPEIHEM HE
npesbimiana 50 M. 3To ObUIO 00YCIOBICHO HEOOXOAUMOCTEIO BEITION-
HATh BEPTUKAJIBHBIC MPOMUIN ¢ MaKCUMaJIbHON YacTOTOH, IMOpsIIKa
2-3 MUH MEXIY 30HIHUPOBaHUIMHM, YTOOBI pazpemnts maketsl KBB
C XapaKTepHBIMH MepuoaaMu B nuamnazone 5—20 MuH. B oTaenbHbIX
TOYKaX Pa3pe30B BHINOJIHAJIOCH JBA — TPU MOCJIEI0BATEIbHBIX U3ME-
pEeHUs, BO BpeMs MPOJIODKATEIBHBIX 6-4acOBBIX JpeiioB — Hempe-
peiBHBIE cepun. Ha BTOpOoM monmroHe Ha ceBepo-3amane Kapckoro
Mop# TiTyOnHa 30HANpoBaHus qocturana 100 M 1 cocTosia B OCHOB-
HOM W3 2—3 TIOCJEeIOBATEIBHBIX H3MEPEHUH Ha KaXIOW CTAHITHH.
Ha nanHOM moiMrone MUKpOCTPYKTYPHBIE U3MEPEHHUSI TTPOBOIMINUCH
Ha nepudepu U BHYTPU BUXPEH, HAOIIOJABIIUXCS B OCTATOYHBIX
(hopmax mpaa. 3aKIOYUTENHHBIM STAallOM paboOT OBLIO BHITIOIHEHHE
CTaHIApTHOTO pa3pe3a oT M. Kemanums mo apx. 3emius Ppanna-
Hocuda. B xone 3Toro paspesa MeToiuka U3MEpEHHUH ObLIa TOH *Ke,
HO 10 TiyOuH 150-200 M. DTO TIO3BOJMIO OXBAaTHTh M3MEPEHHSIMH
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TaKXKe CIIOM aTJIaHTUYEeCKOM BOJHOW MAacChl, paclojaraBiieics Ha
rmybunax ot 60 1o 200 M.

B Hacrosimeit pabote OyayT mpencTaBiaeHbl pe3yIbTaThl IpeaBa-
PHUTEIBHOIO aHalN3a MUKPOCTPYKTYPHBIX H3MEPEHHUH, BBIIEICHBI
palloHBI ¥ MPOIECCHI, ONPEACAIONINE MOBBIIIEHHBIE OTHOCHUTEIBHO
(oHa 3HaYCHHUSI CKOPOCTH JUCCUMALNU KMHETHYECKOH SHEPTUH TYp-
OyneHTHOCTH €. DOHOBBIC 3HAYCHUS € B PA3IMIHBIX paiioHaX HaXOIH-
nuck B guanaszone 107%...107'% Br/kr. Bertecku 3Hauenuit € Ha6itro-
JTAJIUCH B CJIO€ CE30HHOTO MUKHOKIIMHA, Ha TPAaHHIIaX XOJI0JHOTO TIPO-
MEXYTOYHOTO CJIOSl U OTHOCUTEJIBHO TEIJION aTIaHTUYEeCKOH BOBI,
IZie B OTACIBbHBIX 3MM304aX OHHM OCTHUTaJIM 3HAUYEHUH B JUAara3oHe
107*...107° Br/xr.

Hacrosmee uccnenoBaHue BBINOIHEHO NMPHU MOAJAEPIKKE TpaHTa
PH® Neo 21-17-00278, a Takxe B paMKaxX roCyJapCTBEHHOT'O 3aJaHUs
FNNN-2024-0017. [lanHble HATYpHBIX U3MEPEHUH MOTyUYEHBI B paM-
Kax mporpammsl «IInaByunii yHUBepcHTET» MpH MoAAepKKe MuHU-
CTepCTBa HayKH W BhICIIEro oOpasoBanus Poccuiickoit denepanmu
IIpY KOOpAUHAMHE MOCKOBCKOTO (PU3UKO-TEXHUYECKOTO HHCTUTYTA.

AHAJIN3 PEXXUMOB I10TOKA B ITPOJIMBE
KAPCKHE BOPOTA IIO JAHHBIM HATYPHBIX
N MOJIEJIBHBIX HABJIFOAEHMHU B UIOJIE 2023 TOJA

M. O. Konbimos 2™, U. E. Ko3.1oB !

" MU, Cesacmonons, Poccus
2 M®THU, Jlorzonpyouwiii, Poccus
™ kopyshov.io@phystech.edu

Ki1roueBblie c10Ba: KOPOTKOIEPHOAHBIE BHYTPEHHHE BOJIHBI, MEXa-
HU3MBI TeHepalnuu, 0apoTpOmHbIN npuiuB, yncio Ppyna, Mporus
Kapckue Bopora.

B nponuse Kapckue Bopota perynspHo HaOI0AaI0TCSI KOPOTKO-

NEPHUOAHBIE BHYTPEHHHUE BOJIHBI, U IMOCIECAHUC PE3YJIbTAThI IOKA3bI-
BarOT UX aHOMAJIbHO BBICOKHEC 3HAUCHUA aMIUIWUTYBbI. B otnenbHBIX
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4acTAxX MpOJINBA NOKa3aHa BO3MOXKHOCTb I'€HEPAIIUN COIMTOHOB Mpsi-
MBIM Tpeo0pa3oBaHueM OapOTPOITHOTO MPWIIMBA TOCPEACTBOM MO/I-
BETPEHHOTO MEXaHM3Ma reHepanuu. B aToM ciyuae onpeaemnstommum
KpUTEpHUEM ABIIsIeTCs yncio Ppyna Kak OTHOIIEHHE CKOPOCTH MOTOKA
K JIMHEeWHOW (pa3oBOl CKOPOCTH JJTMHHBIX BHYTPEHHHUX BOJIH MEPBOH
MOJIBI Co. [loceanee HaXoAUTCS Kak COOCTBEHHOE pEIlICHHE KPaeBoi
3amaun lltypma — JlmyBmmis. B HacTosmmed pabote mpuBeneH pe-
3yJIbTAT aHaJlU3a PeKUMOB TeueHus B poiuse Kapckue Boporta B 3a-
BHUCHUMOCTH OT 3HaueHui uucia dpyaa Bo Bpems MpoBeAeHUs paboT
Ha ITOJINTOHE B paMKax 1-ro stamna skcnenunuu IlnaBydero YHusep-
curera 2023 r. 17-20 uros.

B kauecTBe CKOpPOCTH MOTOKA HMCIIOIb30BAIUCH MOJEIBHBIE JAH-
HBIE PETHOHATBHON MpuiauBHON Mozxenu Arc2kmTM, a Taxke 3Haue-
HUS cpelHero apeida miaBy4rux TpaccepoB, PETHCTPALUS KOTOPBIX
MIPOBOANIIACH C KBaIPOKOIITEPA BO BPEMs IMPOBeIeHUS paboT Ha CTaH-
nusax. OneHka 3Ha4eHui ¢y MPOBOIMIACH MO pe3yJbTaTaM KOHTAKT-
HBIX m3MepeHuii. [lokasaHo, 4To B epBEIil Apelid cyaHO Ha MPOTsIKe-
HUU § 4 NPOBOAMIIO U3MEPEHHs CHAayalla B CBEPXKPUTHYECKOM pe-
KUMe, 3aT€M B TPAHCKPUTHUECKOM U 3aBEPIINIO pabOTHl yKe B JI0-
KpuTHueckoM pexume. Ilpm 3TomM yenuHeHHBle KoJeOaHMSA
PETUCTPUPOBAIUCH HA MPOTSHIKEHUH BCEro Meprojia u3MepeHuid. Bro-
poit u Tpetuit Aperdpl TakKe MPOBOIIINCH BO BCEX TPEX PEKUMAX
MIOTOKA.

Taxoke B paboTe mpemiaraercsi UCIOIb30BaTh €IIe OAWH PEKUM
MTOTOKA «runepkputndeckuit» (Fr > 4), mpu KoTOpoOM CKOPOCTh H3Me-
HEHUS MOTOKAa HACTOJBKO BEIHMKA, YTO BpPEMs HAXOXKJEHHUS MOTOKa
B IPOMEKYTOUHOM «TPAHCKPUTUYECKOM» DPEXUME MEHBIIE, YeM
HE00X0IuMo i GOPMUPOBAHUS yeIUHEHHON cTpyKTypbl. IlokazaHo
HaJIM4Yie PaiOHOB C TUMIEPKPUTHIECKUM PEKUMOM y CEBEpHOTO TT00e-
pexbsi 0. Baifrau u y 1oxHbIx OeperoB o. kbl u 0. JloruHos
apx. Hopas 3ems.

Hacrosmas paboTta BeIIOTHEHA B paMKaXx roCcyAapCTBEHHOTO 3a/1a-
aus o teMe Ne FNNN-2024-0017. Dkcrie IMIIMOHHBIE JaHHBIE ObUIH
MOJTyYEHBI B paMKax nporpammsl «llnaBy4ne yHuBepcUTETHI» (Coria-
menue Ne 075-01593-23-06).
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IMAPAMETPU3AIUA XAPAKTEPUCTHUK
TYPBYJIEHTHOCTH B IPUIIOBEPXHOCTHOM CJIOE
MOPS 11O JAHHBIM HATYPHBIX U3MEPEHUM

B. A. Kopixyes ¥, A. M. Uyxapes, M. U. I1aBos, JI. A. Kazakos

MI'U, Cesacmononw, Poccus
™ genzak30@gmail.com

KiroueBble cjI0Ba: BEPTUKAIBHBIH  TypOyJICHTHBIH  OOMeEH,
AUCCUIIalg SHEPIrun, HaTYPHBIC USMEPEHUA, MOICIINPOBAHUEC.

Ycranopnenne (U3MYECKUX 3aKOHOMEPHOCTEH BEPTHKAJIHHOTO
Y TOPU30HTAIEHOTO OOMEHAa B OHOPOAHBIX U CTPAaTU(DHUIIPOBAHHBIX
CJIOSIX MOpS$I, CO3ZIaHNE M Pa3BUTHE YUCIEHHBIX U TIOTYIMIHPUIECKIX
MOJIeTIel ISl BRIYMCIICHUS U TIPOTHO3a TEUCHUH U THIPOPUIUIECKIX
TIOJIeH ABISIOTCS aKTYaIbHOM MPOOIIEMOi B TEOPUHU KIIMMaTa U OIH-
CaHWH TIPOIIECCOB JWHAMUKHA PACTBOPEHHBIX BEIIECTB, B YaCTHOCTH
OMOTEHHBIX AJIEMEHTOB, KHCIOpOAa, cepoBojopona u mpod. [Ipo-
Heccbl 00MeHa B MOPCKOMW Cpejie CyIEeCTBEHHBIM 00pa3oM 3aBHCAT OT
TypOYJICHTHOTO TIEpEMEIINBaHUs, YTO 00YCIIOBIMBAET X IMapaMeTpH-
3alMI0 — BAKHYIO 33/1a4y B U3y4eHUN MUPOBOTO OKeaHa.

B pabote nponsBoanTCs OO0 pacyeTHBIX apaMeTPOB IS BbI-
yucieHns Ko QUIMeHTa BEPTUKAIBHON TypOYJIECHTHOH BSI3KOCTH TIO
MHOTOMAacITaOHOW MOJENH TypOYJIEHTHOCTH METOIOM COIOCTaBJIe-
HUS MOJICJIbHBIX U HATYPHBIX JJAHHBIX, COOPaHHBIX B XOJIC U3MEPEHHUS
TypOyJICHTHBIX ~XapaKTEPUCTUK MO3MLIUOHHBIM TYypOYJIHMMETPOM
«Curma-1» B pa3jMYHBIX METEOPOJOTHMUECKUX YCIOBUSIX. JlaHHBIE
OBLTH cOOpaHBI B X0JI€ SKCIETUIMN HA CTAMOHAPHYIO OKeaHOTpadu-
yeckyro miardopmy (COID) B nirt KanuBenu cumaMu 3KCIE U OT-
nena typoyneatnoct MI'M PAH. Ananu3 GonbIioro MaccuBa JaH-
HBIX TTO3BOJIWII YTOYHHUTD SMIUPUIECKYI0 POPMYITY IS BEIYACICHUS
ko3 duLMeHTa BepTUKaIbHOH TypOyneHTHOH Ba3kocTH. Koadduim-
€HT KOPPEJSIIIUKA MOJISIBHBIX U HATYPHBIX JIaHHBIX MPSMO 3aBHCHUT OT
CKOPOCTH BeTpa: OH Bo3pacTaeT oT 0,45 rmpu ckopocTH MeHee 2 M/C 10
0,7 mpu ckopoctu 5 M/c, T. €. TOCTOBEPHOCTH IMapaMeTPHU3aIliu CTa-
HOBHTCSI BBIILIE.
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HATYPHBIE UCCJIEJOBAHUSA
I'/IYBUHBI IPOHUKHOBEHUS I1Y3BIPBKOB BO31YXA,
®OPMUPYEMBIX OGPYIIEHUSMU

A. E. Kopunenko ¥, B. B. MainHoBckuii

MI'U, Cesacmonons, Poccus
™ korinenko.alex@ mhi-ras.ru

KiroueBble ci1oBa: 0OpyIICHUS! BETPOBBIX BOJH, MOPCKUE HATYPHBIC
WCCIIEIOBAHNSA, MOPCKas MOBEPXHOCTh, OapalikoBas NeHa, TIyOuHa
MIPOHUKHOBEHHUS ITy3bIPHKOB, BO3PACT BOJH.

OOpy1IeHUs] BETPOBBIX BOJIH UTPAIOT BaXKHYIO POJIb B MpoLEccax,
CBSI3aHHBIX C IIEPEHOCOM MAacChl, KOJIWYECTBA JABMKCHUS, TEIUIa
MEXIy OKeaHOM M atMoc(epoil, Auccumanueil BOJIHOBOH SHEPTHUH,
reHepaneld TypOyJIeHTHOCTH B MIPUIIOBEPXHOCTHOM ciioe Mopst. O0-
pYIICHHS BOBJICKAIOT B TOJIIITY BOIBI OOJBINION 00bEM BO3IyXa, 00pa-
3ys ob6saka My3bIPhKOB Pa3lUYHBIX Pa3MepoB (OT MHKPOMETPOB 0
canTuMeTpoB). [Ipu morpyxeHuu my3bIpbka B BOJLY MPOUCXOIUT 00-
MEH ra3aMH MEXIy HHUM U OKpyKaromiel Bogoi. CKOpOCTh Ta3000-
MEHa MOCPEICTBOM ITy3bIPEi 3aBUCUT OT MHOXECTBA (DAKTOPOB: TEM-
neparypbl BOAbI, HATNYUSA MTOBEPXHOCTHO aKTUBHBIX BEUICCTB, Typ6y-
JICHTHOCTH, BPEMEHH KU3HU MHIUBHUIYaIbHBIX ITy3bIPHKOB, TITyOUHBI
UX BOBJICUEHHE U T. [I.

B nanno# pabote, 0CHOBaHHON Ha aHAJN3€ PACCESTHHOTO B TOJIIIE
BOJIbI aKyCTHUYECKOT'O CUTHAJIA, aKLIEHT C/EIaH Ha UCCIICAOBAaHNH TITy-
OMHBI IIPOHMKHOBEHHUS IIy3bIPHKOB, I'€HEPUPYEMBIX OOPYIICHUSIMHU
BETPOBLIX BOJIH.

Lenbto paboThl siBISETCS BHISABICHNE CBA3EH MEXKIy ITapaMeTpamMu
aTMocepsl U MOPCKOI MOBEPXHOCTH C INIyOMHON MPOHMKHOBEHHS
ITy3BIPEKOBON (hpaKITHHL.

Hatypssle ucciieqoBaHus IpOBOAWINCE B PAMOHE CTALMOHAPHOU
okeaHorpaguueckoit mnaThopmsl, pacrosokeHHoi B 500 M ot Gepera
B paiione nrt Kanueenn. Onpenenenre 1Ty OHHBI TPOHUKHOBEHHS ITY-
3BIPHKOB /1 OCYIIECTBISUIOCH 110 JAHHBIM aKyCTHYECKOTO KaHaja J10-
miepoBckoro u3meputens teuenuit (ADCP WHM1200). Ha okeano-
rpadudeckoi IIaTGopMe PErUCTPHUPOBAIACH METEOPOIOTHYCCKAsd
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nH(pOpMaIHs, ¢ TOMOIIBI0 CTPYHHOTO BOJTHOTpada MpOBOANIHCH H3-
MEpEHUSI BO3BBLINICHUNA TOBEPXHOCTHOTO BoOJHEHUs. OmpenencHne
JIOJTH MOPCKOM MOBEPXHOCTHU Q, TOKPBITOM O0PYIICHUSMH, OCYIIECTB-
JISTIOCH TI0 BUACO3AIKCIM MOPCKOM oBepxHOocTH. Habmromaemas cko-
pocth Betpa U BapbrpoBayiach oT 6 10 24 M/C, a COCTOSIHHE MOPCKOH
MIOBEPXHOCTU U3MEHSJIOCHh OT PA3BUBAIOIIECTOCS 10 Pa3BUTOTO.

OKCIIepUMEHTAIBHO YCTAHOBJICHA 3aBUCUMOCTH CPETHEH TITy OMHBI
npoHUKHOBeHUs my3bipei oT U. C ycuieHueM CKOpocTH BeTpa oT 6
1o 24 m/c 3nHauenue i yBeauuusaetcs ¢ 0,6 mo 10 m. [TokazaHo, 4To
rIyOWHA TPOHUKHOBEHUS ITy3BIPHKOB 3aBHCHT HE TOJbKO oT U, HO
Y OT CTENIeHH Pa3BHUTHS BETPOBHIX BOJIH. [IpuBeIeHBI 3aBUCUMOCTH /1
OT CKOPOCTH BETPa M BO3pacTa BOJIH, KOTOPBIE COTIIACYIOTCS C PE3YIThb-
TaTaMH JPYTUX aBTOPOB.

[IpoBeneHo comocTaBieHue TITyOWHBI MPOHUKHOBEHUS IYy3bIpEi
C IapaMeTpaMu OOpPYIICHHWH BETPOBHIX BOJIH. Y CTAHOBJICHA CTCIICH-
Has 3aBUCUMOCTB /1 0T Q.

Hacrosmee uccnenoBanue BHIIMTOJIHEHO B paMKaX TrOCYIapCTBEH-
Horo 3aganust FNNN-2024-0001

OIIPEJAEJIEHUE TEMIIEPATYPbI IOBEPXHOCTH
YEPHOT'O MOPS ITIO UBMEPEHUSAM CITYTHUKA
«METEOP-M» HA OCHOBE KAJIUBPOBKH
C JAHHBIMUA MODIS

A. A. Ky6psikos '™, C. B. Ctannunsiii ', A. H. OpJios °

1
MI'U, Cesacmononw, Poccus
2 .
Poccuiickue kocmuueckue cucmemul, Mockea, Poccus
™ arskubr@mbhi-ras.ru

KuiaroueBble ciioBa: TeMIeparypa IoBepXHOCTH Mopsi, YepHoe Mope,

MCYVY-MP, «Meteop-2», MODIS, undpakpacHbie n3MepeHus.

Pa3BuTHE OTEUECTBEHHBIX CITyTHUKOBBIX TPOJAYKTOB MOHHUTO-
pUHTa BOJIHOM CpeJibl HE0OXOAMMO JIJIsl O0ecTIieUeHHs Lienel Oe3orac-
HOCTH CYAOXOJCTBa M AOOBIYH Ha MIeNb(e, UCCIEAOBaHUS KIIMMaTH-
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4eCKUX M3MeHeHUH. OJTHUM U3 YCIEIIHBIX IPUMEPOB TaKUX MPOIYyK-
TOB SIBIIIIOTCS AaHHBIE O TEMIEpaType MOBEPXHOCTH JATbHEBOCTOY-
HBIX MOpPeH, OTy4eHHbIe Ha OCHOBE M3MepeHnit mpudopom MCY-MP
(MHOrOKaHaNbHOE CKAaHUPYIOIIEE YyCTPOHCTBO Majloro pa3perieHus)
B paboTax AJNeKcaHWHA M COAaBTOPOB. B HacTosmei padote mpemsio-
YKEH aJITOPUTM BOCCTaHOBJIEHHS TEMIIEPATypbl HOBEpXHOCTH UepHOro
Mops 10 AaHHBIM nprbopa MCY-MP, ycTaHOBIIEHHOTO Ha CIIyTHHUKE
«MeTeop-2». ANTOPUTM OCHOBAH Ha COIMOCTABJICHUM SPKOCTHBIX U3-
mepenuit MCY-MP B nByx kanamax (10,5-11,5 mxm u 11,5—
12,5 mxm) ¢ kanuOpoBanneiMu fanHabIME MODIS o Temneparype mo-
BEpXHOCTH OKeaHa (THEeBHBIC m3Mepenust). Jlannasie o sspkoct MCYVY-
MP ObUTH NTOTTYYEHBI HA OCHOBE MHTEPITOJISIIMY YHCICHHBIX 3HAUCHUH
c ucniosib3oBanneM LUT-ta0uuiel, npenocraBiennbix HI[ OM3.
st ananu3a UCoab30BajCs 4-IeTHUH Psifi €KETHEBHBIX U3MEPEHUIM
MCY-MP 3a 2019-2023 rr. n xBazucuHxponusie nanasie MODIS,
nony4yeHHsle Ha noptaiie Oceancolor. Beero ucnonezoBanock Oomnee
12 MJIH KBa3sUCUHXPOHHBIX HU3MEpeHUU. B pesynbTare mpenioxkeH
CJIEAYIOIIUHN alTOPUTM:
SSTmeteor=a + b-Ts+ ¢ T,

rne 715, Ts — APKOCTH B 5-M W 6-M KaHaJle MO JAaHHBIM MpUOOpa
MCVY-MP; a=1,94, 5=0,88; c =—0,17 — KOHCTaHTEL.

Bennunna cpenHekBaApaTHYHOIO OTKIOHEHUS MEXIY BOCCTa-
HOBJICHHOW TeMItepaTypoii m Temmeparypoir MODIS cocraBmia
0,92 °C, a ko3 dunment koppensiyu 0,94.

BaXHBIM HCTOUHMKOM OIIMOOK SBJISIFOTCSA ITOJIOCH B TaHHBIX «Me-
Teopa» B 6-M KaHalle, KOTOpPbIE IPUBOAAT K yXyIUIEHHIO PEAbHOTO
paspemenus npuoopa MCY-MP u pocty omimOku 1Mo CpaBHEHHIO C
nmanaeiMa MODIS. Enie onHUM ecTeCTBEHHBIM HCTOYHHKOM OIIMOOK
SIBIIAETCSL pasHHULA BO BpeMeHHM m3MmepeHuil MODIS u «Meteopa»
(mpumepno 12:00 u 14:00), koTopas u3-3a CyTOYHOTO X0/1a TeMIIepa-
TYpBI IPUBOJMT K JOTOJHUTEIBHBIM PAa3IHUUsIM, 0COOEHHO B paiioHe
BETPOBOIl TEHU Ha IOT0-BOCTOKE YEpHOTO MOPSL.

Ha ocHoBe mosryderHoro anroputma o maHnaeiM MCY-MP Gwur
BOCCTAHOBJIEH MHOTOJIETHUH MacCHB TeMIlepaTypbsl YepHoro Mops 3a
2019-2023 r. KapTsl pa3HHUIBI CPEHETO paclpeneieHns TeMIepa-
TYpBI TOBEPXHOCTH MOPS 3a 3TOT MEPUON JEMOHCTPUPYET, YTO pa3-
HUIAa CPEeTHUX 3Ha4YeHui He npesbimaer 0,6°. MakcumaibHOE 3aBbI-
LICHHWE HaOJII0JaeTcsl B IOrO-BOCTOYHOM YacTH MOpS, YTO CBS3aHO
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¢ 3¢ (heKTOM JHEBHOTO MPOTPeBa, KOTOPHIH OCOOCHHO CHJICH B IOTO-
BOCTOYHOH YacTH MOPS C HU3KUMH CKOPOCTSIMH BETpa.

Pa6ota BemonHena B pamkax roc3aganust FNNN-2024-0012. Bri-
paxaem OmaromapHocTh corpymaaukam HI[ OM3 AO «Poccwmiickne
KOCMHUYECKHE CHCTEMBbD» 32 IMOJITOTOBKY MHOTOJICTHETO MacCHBa JIaH-
HBIX «MeTeop-2» Il aHaJu3a.

I'UJIPOONTUYECKUE UCCJIEJOBAHUS
B JIETHUI NTEPUO/] 2024 TOJIA B TOJIYBOM 3AJIUBE
(II'T KALIMBEJIN)

O. b. Kyaunos 2, I1. H. JIumaes, A. A. JlarymkuH,
M. B. Kpbuib, /1. A. Psiookonb, A. I1. Xypuak

MTI'U, Cesacmononw, Poccus
™ Kudinov_ob@mhi-ras.ru

KiioueBbie cji0Ba: THUAPOONTHKA, (DUTOIUIAHKTOH, PACTBOPEHHOE
OpraHUYECKOe BEIIECTBO.

B nernnit nepuon 2024 r. B akBaropuu ['ony0oro 3anuBa ObLIH
BBITIOJTHEHBI KOMIUIEKCHBIE THAPOJIOTO-THIPOONTHYECKUX HCCIIEI0Ba-
nus. Ilepron mpoBeneHns: MCCIEAOBAaHUN COCTOSUT U3 TPEX STAalloB,
Pa3INYAOLINXCS [0 METEOPOJIOrHYecKuM yciaoBusM. [lepBelii 3Tan
XapaKTEepU30BAJICS MPOAOIDKUTENBHBIM ITEPHOJOM SICHOM MOTOJIBI
C BBICOKUM YPOBHEM MHCOJSIIMHU. BTopoli 3Tam ObUT OTMEYEH IUTOp-
MOBBIMH YCJIOBHSIMU, KOTOPbIE IPUBEIH K HHTEHCUBHOMY BEPTHKAJIb-
HOMY IHepeMeluBaHuio. TpeTuil aTanm XapakTepu30BajiCs IJINTEIb-
HBIM NIEPUOJIOM ACHOM morojiel. VMccnenoBaHus BBIIOIHSIIUCEH BJIOJIb
paspesa, KOTOPbIH COCTOSUI U3 BOCBMH CTaHLIMH U POXOAMI YEPE3 akK-
Baropuio ['omyGoro 3ammBa B IOKHOM HampaBieHuu. llpuOpexnas
CTaHIMsI pacrojiaraiach BOIM3K akBamapka «I oxy0oit 3anuBy», MOpH-
CTasl CTAaHIMA — IPUMEPHO Ha PACCTOSHUHU JIByX MOPCKUX MUJIb OT Oe-
pera. C uCIONB30BaHUEM 30HAMPYIOLIEH anmapaTypbl ObLIM IOJY-
YeHBI TPOPUITH TEMITEPATYPHI, COICHOCTH, MyTHOCTH, KOHIICHTPAIH
xyopouina a u uHTeHCcUBHOCTH (uroopecueniuu (Ud) pacrBopen-
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HOTO Oopranmdeckoro BemecTBa (POB). BeprukanpHoe pacmpenene-
HUE KOHIICHTpAIMK XJIOpopHIUIa @ XapaKTepU30BAIOCh OJJHUM MaK-
cuMyMoM Ha riryoune 20-30 m.

Bo Bpems mpoBemeHust paboT HaOMIOAANICS PETYJSIPHBIN cOpoc
CTOYHBIX BOJ B MPHOPEKHYIO 30HY MOps. DTH BOBI, COJEprKaIine
pa3NuYHbIe 3arps3HSIONINE BEIIECTBA, OKA3bIBAIM CYNIECTBEHHOE
BIIUSHUE Ha THIPOONTHYECKHE XAPAKTEPUCTHKH MOPCKOH CpEeJbl.
B wactHOCTH, TIpWBOAMIM K TOBBIIMICHWIO MYTHOCTH, HM3MEHEHHIO
[[BETA BOJBI, YBEJIMUCHUIO HHTEHCHBHOCTHU ()IIOOPECIICHIIH PacTBO-
PEHHBIX OpraHMYecKuX BellecTB. Kak ciencrBue, Takue M3MEHEHHs
THAPOONTHYECKUX XapPaKTEPUCTUK MOTYT BIUSATH KaK Ha TIEPBUYHYIO
MPOYKIMIO, TAK U HA MOPCKYIO 3KOCHCTEMY B IIEJIOM.

Crenyer OTMETHTB, YTO CTOYHBIC BOJBI OKa3bIBAIOT KaK MOJIOKH-
TEJNBHOE, TaK U OTPUIIATEIHHOE BIUSHIE Ha (PUTOTUIAHKTOH U KOHIICH-
Tpauuo xjopoduuia B Mopckoi cpexne. [lonoxurenbubiii 3¢ ekr:
CTOYHBIC BOJIBI MOT'YT CO/ICPKaTh MUTATENIbHBIE BEIIECTBA, TAKHAE KaK
HUTpATHI, pochaTsl U KPEMHUI, KOTOPbIE SBISFOTCS HEOOXOAUMBIMH
IUTS pocTa (PUTOTNIAHKTOHA. Y MEpEeHHOE 00OTalleHHe MATATeTbHBIMA
BEIIECTBAMU MOXKET IPUBECTH K YBEIHMUYCHUIO OMOMAcChl (PUTOTUIAHK-
TOHA ¥ KOHIIEHTpanuu xjaopoduiuia. OtpunatenbHbie 3QPEKThI CBS-
3aHBI C BO3MOXXHBIM COZEpKAHWEM TOKCHYHBIX BEIIECTB, TAKHX Kak
TSDKEJIBIE METaJTbl, XJIOPOPTaHHMYECKHE COSIMHEHUS U (hapMalieBTH-
YecKHe mpenapaThbl, KOTOpble MOTYT OKa3bIBaTh HHTHOMPYIOIIee BO3-
JeiicTBre Ha (PUTOILIAHKTOH. B 11e710M, BIMSHUE CTOYHBIX BOJ HA (U-
TOTUIAHKTOH M KOHIEHTPAIUIO XJIOPO(hUILIA SIBISIETCS CIIOKHBIM U 3a-
BHCHT OT psizia (PaKTOPOB, BKIIOYAsl TUI W KOHIIEHTPALMIO 3aTPSI3HSIO-
LIMX BEIIECTB, TMAPOJOTHYECKHE YCIOBHS U MCXOTHOE COCTOSHHE
9KOCHCTEMBIL.

PaboTa BBINIONHEHA B paMKaX TEMbl TOCYJAPCTBEHHOTO 3aJIaHUS
OI'BYH UL MI'M FNNN-2024-0012. [laHHbBIE TMOIXYYEHBI
B UI'TIIT ®I'bBYH ®UL MI'A.

70



MOpr Poccun: COBPEMCHHBLIC METO/IbL I/ICCJ'IC,HOBaHI/Iﬁ 1 UX INPAKTHUICCKUEC
ITPUMCHCHUSA

OCOBEHHOCTH JOJII'OIIEPUO/IHBIX KOJEBAHUM
INPUBPEKHOT'O TEHEHUA
Y IOKHOT'O BEPET'A KPBIMA

A. C. Ky3nenos

MI'U, Cesacmononw, Poccus
™ kuznetsov_as@mhi-ras.ru

KaroueBrble cJIOBA: KOHTAKTHBII MOHUTOPHHT, TPUOPEKHOE TCUCHUE,
KpyImHOMacIITabHas H3MEHINBOCTh, FOxHbIH Oeper Kpbima, YepHoe
Mope.

3HaHusI 0cOOEHHOCTEN HHUPKYJISIIKMHU Boa YepHoro Mops y nobepe-
XbsI B 30HaX CONPSDKCHHUS C CyIlel, BKIIOUYas OJMKHIO aKBaTOPHIO
MaTEpPUKOBOM OTMeNH, 3aMuBbl U OyxThl y FOxHoro Oepera Kprima,
HEOOXOIUMBI JUIS PELICHUs] NPUKIAAHbIX 33134 PaldOHaIbHOTO HC-
[I0JIb30BAHUSI MOPCKUX PECYpPCOB U 00ECHEUCHHs yCTOWIMBOTO 3KO-
HOMHYECKOTO Pa3BUTHS 3TOT0 nmpuMopckoro peruona Kpsima. Cytie-
CTBEHHOE BJIMSHHE Ha M3MEHYMBOCTH PeXXHMMa BIOJHOEPEroBOro Te-
YEHUS U €r0 JOJIrONEPHUOIHBIE KOJICOaH!s B PETHOHE OKa3bIBAOT I'M/I-
pPOMETEopOoIOTHYECKHE, TepMOOapudYecKue W MHUPKYJALHNOHHBIC
mporeccl B arMocdepe, BKIOYAas PErHOHAJIbHBIC TEPMHUECKHUE
1 oporpaduyeckre KOMIIOHEHTHI OISl IPU3EMHOTO BETPa B 30HE MO~
CTUJIAOLIEH aTMoc(ephl MOBEPXHOCTH MOpPS U cymH. VccnenoBanus
0COOCHHOCTEH MONTONEPUONHBIX KOJIeOaHHH MPUOPEKHBIX TEUCHHUN
y M. Kukunens FOxxnoro 6epera KpsiMa BBIITOTHEHBI IO JAHHBIM KOH-
TAaKTHOTO MOHHUTOpPMHra TeuyeHUH Ha YepHOMOpPCKOM ruupodusuye-
CKOM TIO/ICITyTHUKOBOM ITOJIMTOHE MOPCKOT0 THAPOPU3NIECKOTO HH-
cruryta PAH co cranuonapHoil okeaHorpaduveckoi maatgopmsl
KJIACTEPOM OTEUYECTBEHHBIX BEKTOPHO-OCPEAHSAIOIIUX H3MEpHUTEIeH
TeueHni. brarongaps BepuduurpoBanHON MH(GOPMAITIOHHONW TEXHO-
joruu 3a nepuoj MmoHutopunra 2001-2023 rr. chopMupoBana peru-
OHanpHas 0a3a NAaHHBIX M3MEHYMBOCTH LUPKYISLIUH NPHOPENKHBIX
Box. Ha ocHOBe craTHcTHYecKO 0OpabOTKH M CIIEKTPATHLHOTO aHa-
JU3a MarepuajoB 0a3pl AHHBIX MOJY4YEHBI NpeIBapUTENbHBIE pe-
3yJbTaThl UCCIENOBAHUN JONTONEPHOIHBIX KoJeOaHuil cralmoHap-
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HOTO IIPUOPEKHOTO TCUEHHUS, BKJIIOYAs KACKA/ CE30HHBIX M MEKI0/10-
BeIX KoyieOaHmit. Ce30HHBIE KoJeOaHWS NPHUOPEKHOTO TEUCHHS
y M. Kukunens FOxnoro 6epera Kpbima, Hapsiy ¢ OCHOBHBIM TOZI0-
BBIM IIEPHOAOM, a TAK)KE BTOPOH U TPEThEeH roJOBBIMU FrapMOHUKAMH,
CTaTUCTUYECKU JOCTOBEPHO COJIEPXKHUT OCHWUISINU BOJHM3H ISATOU
TOIOBOM TapMOHHMKH (~ 73 cyT), a Takke KoJieOaHUs C TEPHOIOM
okoJio 28 cyTt. Kak n3BectHo, konebanusi ypoBHs YepHOoro mMopst Ha
TOZOBOM IIepuojie ¥ BOJIM3H BTOPOW IOJOBOW FapMOHHUKH OOBSCHS-
FOTCSI CE30HHBIMU U3MEHEHUSIMU TAaHI'€HIUAJIbHOTO HAPSKEHUS Tpe-
HUS BeTpa B pernone. Kojebanus BONM3M TPEThel U MATOH TOJTOBBIX
TapMOHHK, MO-BUAMMOMY, OOYCIIOBJIEHBI BHYTPEHHEH KpyMHOMAcC-
MTAOHOW N3MEHUYUBOCTHIO IUPKYJIISIIUU BOA Y MOOEPEXbs, 4YTO HEOO-
XOAMMO HCCIIEIOBATh AOIOJHUTEIbHO. BBIsBIEHHBIE KBa3HCTaLMO-
HapHBIC KOJICOaHUs MPUOPEKHOTO TCUSHUS C TISPUOIOM OKOJIO 28 CyT,
MO-BUAUMOMY, OOYCIIOBJIEHBI CPEIHEIIUPOTHOM, XapaKTepHOH Ui
YepHOMOPCKOTO PErHoHa HM3MEHYMBOCTHIO COJHEYHOM AaKTHBHOCTH
C mepuosioM ~ 27 CyT, 4To TpeOyeT MpOBeICHHS TOTIOTHUTEIbHBIX UC-
CJIEIOBAHNI HAaKOIUIEHHOW COBOKYITHOCTH HATYPHBIX JaHHBIX, KaK U3-
BECTHO, 3aBUCSIINX OT ONpPEAETIeHHbIX XPOHOJIOTHYECKHX HHTEpBa-
JIOB IONITOTIEPUOHBIX [IUKIJIOB COTHEYHOM akTUBHOCTH. Jl11s1 uccneno-
BaHUH XapaKTePUCTUK JOITOIIEPUOTHBIX MEXIOJOBBIX KoJIeOaHUH Te-
YeHWH 3a 22-JeTHUI MeproJ MOHUTOPHHTA OBLIH C(HOPMHUPOBAHBI
CPEIHET0/IOBbIE peann3aluil U3MEHYMBOCTH MPHOPEKHOTO TCUCHHUS
B cnoe 5—20 m. ITo pe3ynpraTaM CIEKTpaJIbHOTO aHaJIU3a CTATUCTHYE-
CKH JTOCTOBEPHO BBIJICIIEHBI MEXXT'0/IOBBIE KOJIeOaH!s TEUEHHUS C TepPH-
omamu 2,7; 3,6 u 5,3 roga. [IpencrarieHHbIe Pe3yabTaThl CIIOCOO-
CTBYIOT Pa3BUTHIO JAIBHEHIIMX HATYypHBIX MCCIETOBaHMHA KPYITHO-
MacITaOHOH IUPKYJISLIMK BO YepHOro MOps KaK IIPUPOIHOTO (ak-
TOpa, HEMOCPEACTBEHHOI0 BIUSIONIETO HA JUHAMHKY MOPCKUX
9KOJIOT0-3KOHOMHUYECKHUX MPOLIECCOB B MpUOpexHO 30HEe Y FOxkHOTO
Oepera Kprima.

PaGora BeimonHeHa B pamMkax rocygapctBeHHoro 3ananus ®I'bYH
OUIL MI'U o teme Ne FNNN-2024-0016 «IIpubpexHbie uccieno-
BaHU».
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INPOCTPAHCTBEHHO-BPEMEHHASA UBMEHYNBOCTD
KOPOTKOIIEPNO/JHBIX BHYTPEHHHX BOJIH
B AKBATOPUSIX MOPEM KAPCKOI'O U JIATITEBBIX
11O JAHHBIM CITYTHUKOBBIX PA/INOJIOKALIMOHHBIX
HABJIOJAEHU JJETOM 2022 T'OJIA

A. B. Ky3sbmun, H. E. Kozsiop

MI'U, Cesacmononw, Poccus
X ik@mbhi-ras.ru

KuroueBble c10Ba: KOPOTKONEPHOIHBIE BHYTPEHHHUE BOJIHBI, CITYT-
HUKOBBIE PaJHOIOKAIMOHHbIE H300paxenus, Kapckoe Mope, Mope

JlanTeBbix, nponuB Bunskuukoro, nponus Kapckue Bopota, apxu-
nienar HoBast 3emus, mbic XKemanus, HoBocuOupckue octposa.

B pabGote mpencraBieHbl pe3yNibTaThl aHaiW3a MPOCTPAaHCTBEH-
HOTO paclpeeieHNs TaKeTOB KOPOTKOTIEPHOAHBIX BHYTPEHHHUX BOJH
(KBB) B akBaTopusax Kapckoro u JlanteBbIx Mopeii 3a UtoJb — aBrycT
2022 r. 1o 1aHHBIM PAJIUOJIOKATOPOB C CHHTE3UPOBAHHOM anepTypoiu
(PCA) Sentinel-1 A\B. PaccmoTrpeno 327 paaroOKannoHHBIX H300-
paxenus (PJIM), aHanm3 KOTOpBHIX ITO3BOJMI WACHTU(DHUIIUPOBATH
2083 nosepxHocTHBIX posiBieHus (I111) KBB. Hccnemyemsrii paiion
ApKTHUecKoro 6acceliHa XapaKTepH3yeTcss HepaBHOMEPHBIM MOKPbI-
THEM CITYTHHUKOBOH CHEMKH B COBOKYIHOCTH C HeOIaronmpusTHBIMH
(hOHOBEIMH YCITOBUSAMHU (CHIIBHBIE BETPBI 1 MOPCKOH JIe/).

B Kapckom mope makersi KBB perynsipao peructpupoBaiuch
BIIOJIb OCTPOBOB apx. Homas 3emust, ot M. XKenanus 1o M. MeHbiu-
KOBa, BKJIo4as obiactu B mpoil. Kapckue BopoTa n BO6mu3m 3an. brna-
ronostyuusi, PycanoBa, Ora, Mensexbero u Hesnaemoro. IIposiBie-
Husg KBB Ha nosepxHocTu Mops JIanTeBbIX BCTpeyalnch MEHEE Ya-
cto, nposeiaenuss KBB 3apeructpupoBansl B mpoi. Bumbkunkoro,
K ceBepy oT 0. bomnbmieBuk, a Takxke ceBepo-3anamgnee HoBocubOup-
CKHX 0-BOB.

ComnocraBiieHHe pe3yabTaToB paboThl ¢ MPEANIeCTBYIOUIUMH HC-
CJIEIOBaHUSAMH IOKa3bIBaeT, 4TO paloHbl renepanuu KBB 3nauu-
TEJIBHO PACIIMPSAIOTCS.
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PE3VJbTATBI AHAJIM3A CTOHHO-HATOHHBIX
SIBJIEHUM B PAUOHE APAJIBCKOI'O MOP$
IO CHUMKAM, TIOJITYYEHHBIM
CO CIYTHUKOB AQUA/TERRA

T. ®. Ky3pmunuéBa

MT'U, Cesacmononw, Poccus
™ TFK12.93@yandex.ru

KawueBbie cioBa: ApanbCKoe MOpE, HalpaBlIEHHE BETpa,
cnytHukd Aqua/Terra, CyTHUKOBBIC CHUMKH.

Apainbckoe Mope B ciily ocoOeHHOCTel penbeda aHa 1 O6eperoBoi
JVHUY ¥ U3-33 IIOCTOSIHHOTO BBICBIXaHMS K Haudaily 21-ro crosnerus
CTaJI0 KauecTBEHHO ApyruM. OHO IpeBpaTHIIOCh B COBOKYNHOCTb
ISTH TPaKTHYECKH HM30JIMPOBAHHBIX BOJOEMOB, JISKAIIUX B HEIO-
CPEACTBEHHOH OIM30CTH APYT OT APYra, CBOMCTBA KOTOPBIX CyIIe-
CTBEHHO OTJIHMYAIOTCS APYT OT JIpyra.

OpHoii M3 0ocOOEHHOCTEH ApanbCcKOro Mops SIBISIETCS TO, YTO
BOJibl pek AMynapeu U CeIpAapbH, BIAJAOIINX B ApalibCKOE MOpE,
SIBJISIFOTCSI CAMBIMU MYTHBIMU B CpesiHeH A3WU W OJIHUMH M3 CaMbIX
MYTHBIX B MHpe. B3Bech, mpuHOCHMas BOJaMu 3THX PEK, OceAaeT Ha
JTHE MOPS ¥ JIETKO OJJHUMAETCsl BBEPX IPY B3MYUYHBAHUH, OKPALIMBAsI
[IOBEPXHOCTHBIE BOJIBI MOPSI Pa3JInUHbIMU OTTEHKAMH.

C 3amyckom Ha opbuty cnytHukoB Terra (2000 r.) m Aqua
(2002 r.), KOTOpPBIE MPONETAIOT HAJ APATLCKUM MOPEM KaXKIbIH IeHb
B OZIHO U TO K€ BPEMs1, U3BMEHEHUS ATHX OTTEHKOB JIETKO PACCMOTPETH
Ha RGB-n300pakeHusIX, MOIy4YEeHHBIX MO CITy THUKOBBIM HU3MEPEHUAM
B COOTBETCTBYIOIIMX CIEKTPalbHBIX KaHanax. Ecmm ydecTs, 4TO
B paiioHe Apaibckoro Mopst okosio 300 6e3001a9HBIX, TNOO ¢ HEOOIb-
10K 00JIaYHOCTBIO THEH, TO 3TH CHUMKH MOTYT JIaBaTh HHTEPECHYIO
WHGPOPMALIUIO [T aHAJIH3a.

B nacrosimeit pabore mokazaHo, YTO MEXAY HaIllpaBICHUEM BET-
OB, IYIOIUX B palioHe APaTbCKOTO MOPS, H XapaKTEPOM H300pake-
HUS TIOBEPXHOCTH BCEX YacTel MOps CYIIECTBYET CHIIbHAS KOppems-
LHsl.
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OLIEHKA PABOTOCIIOCOBHOCTH
JIABEPHOI'O BOJTHOTPA®A B YCJIOBUSX
PA3JIMYHOM ®OHOBOM 3ACBETKHA

K. B. Kyaukosckuii ¥, T. B. Baiikosa, M. B. JInxauesa,
I'. M. Aaue, M. b. Ilnankuna

MUPDA, Mockea, Poccus
™ constantinkk@mail.ru

KuiroueBble ciioBa: BOJTHOrpaQUISCKUE U3MEPEHHS, ONTHYCCKHE Me-
TObI, MOPCKasi TOBEPXHOCTb, JIA3EPHbIH BOJIHOTpA].

B nokxnage mpuBOASATCS pe3yibTaThl KOMILIEKCHBIX H3MEpPEHUN
MapaMeTpoOB B3BOJIHOBAHHOW MOPCKOM TOBEPXHOCTH Ja3epHBIMU
BOJIHOTpapaMM Ha Pa3HBIX JJIUHAX BOJH, M3MEPEHHUH MapaMeTpoB
BeTpa C IMOMOIIBIO YJIBTPA3ByKOBOTO aHEMOMETpa U YPOBHS
COJTHEYHOM 3aCBETKH HCCIIEyeMOT0 y4acTKa MOPCKON MTOBEPXHOCTH.
brmaromapsi peructpanmu  CKOPOCTH W HampaBlieHHs  BeTpa
C TIOCTOSIHHOM BpeMeHH B | C yJanoch MOJIYYUTH JOTOIHUTEIHHYIO
nH(GOPMAIIMIO O pa3BUTUU BETPOBOTO BOJHEHHSA, a Takke 00
M3MEHYMBOCTH CTPYKTYPBHl YAaCTOTHBIX CIEKTPOB W AHWCIIEPCHU
YKJIOHOB.

[IpoBeneHa oueHka pabOTOCIOCOOHOCTH Ja3epHOro BOJHOTrpada
C IPUMEHEHHEM TMOJISIPU3AIMOHHO-UHTEP(HEPEHIIMOHHON  (UIIbTpa-
LMW CHTHAJIa B yCJIOBHSIX €CTECTBEHHON COJIHEYHOH 3aCBETKH U €€
BJIMSIHUS Ha MOTPEIIHOCTH u3Mepenuil. [1o pesynbraram skcnepuMeH-
TaJBHBIX pa0OT MOKa3aHO, YTO IIPH UCIIOIB30BAHUH Ja3€PHOTO UCTOY-
HHKa W3IyYEHUS ¢ ITMHOW BOJHBEI 520 HM M mHTEp(epeHITMOHHOTO
(mIBpTpa ¢ MIMPHUHON MOJOCKH POy cKaHus mopsaka 10 HM Ha BUIEO-
KaJpax yJaeTcs YETKO PEerucTpUpOBaTh I'PaHUIly pa3fena BO3AyX —
BOJa W TIONyYaTh KAadyeCTBEHHBIE BOJHOTpa(HUECKHe HW3MEpEeHHS
B JII000€ BPEMsI CYTOK.

[TokazaHbl pe3ynbTaThl 00pPa0OTKU TAHHBIX HATYPHBIX U3MEPEHHUIA,
npoBeaeHHbIX B mepuon ¢ 2023 mo 2024 r. Ha CcTaUMOHAPHOM
okeanorpapuueckoit miarpopme MI'MM PAH B YepHom wmope.
[IpuBoasTCS TpUMEpHl YaCTOTHBIX M MPOCTPAHCTBEHHBIX CIIEKTPOB
BOJIHEHUSI, IOJIYUYEHHBIE MPU YacToTax Buaeopeructpanuu ot 30 mo
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90 I't. OT™MegaroTcst 0COOCHHOCTH OTHOMEPHBIX YaCTOTHBIX CIIEKTPOB
B oOmactu yactot ot 3 f0 10 I'm.

PaboTa BeimonHeHa mpu QuHaHCOBOH moanmepx ke Poccuiickoro
HayuHoro (ormga (PH®D) Ne23-17-00189.

CHUHOIITUYECKASA N3SMEHYUBOCTD ITOJISA
MYTHOCTHU U TUAPOJIOI'MYECKUX TAPAMETPOB
HA INIOBEPXHOCTHU MOPS Y BEPEI'OB KPBIMA
O JAHHBIM HATYPHBIX U3MEPEHHUI JTETOM
202310JA

A. A. Jlarymkun *, JO. B. Apramonos, E. A. Ckpunaiena,
A. B. ®equpko

MI'U, Cesacmononw, Poccus
™ sevsalat@gmail.com

Kuarwuesbie ciaoBa: YepHoe Mope, MyTHOCTb MOPCKOH BOJBI,
TeMIepaTypa, COJIEHOCTh, IUPKYJIALHUSA BOJ.

[IpencraBneHsl pe3ynbTaThl aHAIN3a POCTPAHCTBEHHOTO pacipe-
JIEJIEHUS] MyTHOCTH BOJBI Ha TMIOBEPXHOCTH MOPSI M €r0 CBSI3U C pac-
MpeesIeHUsIMU TePMOXAIMHHBIX TTapaMeTpoB y Geperos Kpeima se-
toM 2023 r. o JaHHBIM THIPOJOTO-TUAPOONTHUECKUX HU3MEPEHUH,
BBITIOJIHEHHBIX B xoxe 127-ro peiica HUC «IIpodeccop Boasauir-
Kuity. VI3Mepenus ObUTH MPOBEACHBI IBAXKIBI IO OJHOMY M TOMY K€
MapHIpyTy, PU 3TOM OBTOPHBIEC CTAHIIMU BBITIOTHUIUCH B TEX K€ KO-
OpIMHATAX C MTOCJIEI0BATEIHHBIM POIBIDKEHHEM C 3aI1a/1a Ha BOCTOK.
[lepBsrit aTan u3Mepenuit nposoawmics 14-20 uioHs, BTOpoil — 22—
28 utoHsA. MyTHOCTB, TEMIIEpaTypa U COJIEHOCTh MOPCKOM BOJIBI U3Me-
PSUTHCH C TTOMOIIBIO THIPOJIOTO-XUMHUYECKOTO 30HANPYOIIEro KOM-
mwiekca IDRONAUT OCEAN SEVEN 320 PlusM, ckopocTtb
Y HaMpaBJICHUS TCUCHUM — aKyCTHUECKUM JIOTILICPOBCKUM POQHIIO-
rpadom ADCP WORKHORSE-300 kHz.

Koopaunaatel cTannnii B IBYX CheMKaxX MPaKTHYECKH COBIAIANH,
YTO MO3BOJIMIIO KOPPEKTHO COMOCTaBUTH PaclpeaeseHus MYTHOCTH
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Y THAPOJIOTHYECKUX IMapaMeTpOB B MEPHUONIbI O0OWX 3TallOB U BHI-
SABUTb UX pa3jinyus, O6yCJIOBJIeHHbIe CHUHOIITHYECKON H3MEHYHBO-
cThio. Bo Bpems 1-ro 3tana MyTHOCTh BOJIbI Ha TIOJTUTOHE U3MEHSIIACh
B npenenax ot 0,6 mo 0,83 EM®. Haunboiee MyTHBIC BOIBI pacroa-
rajich B 3anagHoi yactu nonuroHa y Oxuoro 6epera Kpeima, toro-
BoctouHee M. Aro-Jlar u B @eogocuiickom 3anuBe. Camblie po3pay-
HbIE BOJBI HAOMOJAINCh Ha TpaBep3e M. Meranom. B mepuon 2-ro
JTarma, Hefenel mo3xe, Ha OOJbIIeil YacTH MOTUTOHA 3HAYCHUS MYyT-
HOCTH 3aMeTHO Bo3pociu u coctasmm 0,6—1,15 EM®. Beicokue 3Ha-
YeHHSI MyTHOCTH OTMEYAIINCh BOCTOUHee M. Aro-Jlar u y 10)HOM Tpa-
HHIIBI TTOJIMTOHA Ha TpaBepie Deomocuiickoro 3annBa. Hanboee mpo-
3padyHbIC BOABI pacrojiarajmcb y 3anaz[H0171 T'paHulbl IIOJIMTI'OHA, 'S
B mepuoj 1-ro 3Tama MyTHOCTh BOJ ObLla MakcUMalibHOU. OTiuuus
pacnpeeneHii 3HaYeHU MYTHOCTH B TIEPUOJIBI ABYX 3TANOB OBLIH
00yCJIOBIICHBI B OCHOBHOM M3MEHYMBOCTHIO IUPKYJISAIUN BOJI. B me-
puox 1-ro stana ocHoBHO#M MOTOK OcHOBHOTO YepHOMOPCKOTO Teue-
uus (OUT) npocnexuBaics TOJIBKO B 3aIafHON YaCcTH TIOJIUTOHA, BO-
crou”ee M. Aii-Togop nmotok OUT pacnonarascs roxHee, BHE MpeJie-
noB nionurona. B mepuop 2-ro stama motok OYUT mpocnexnBaics Ha
OCHOBHOW YaCTH aKBaTOpPUH, 32 UCKIIOUYeHHeM (Deonrocuiickoro 3a-
nuBa. B nieATpaipHOM YacTH moMroHa oaHa 9acth motoka OUT dop-
mupoBasia KpbIMCKHHA aHTULIMKIIOH, a IpyTrasi 4acTh MPOAoJIKaia clie-
A0BaTh B 3allaIHOM HaIIPpaBJICHUMH. N3menenune OUPKYJIAOUU BOO Ha
MTOJIMTOHE OTPA3HIIOCh B PACIIPE/IEIICHUN TEMIIEPATyPhl Ha TIOBEPXHO-
ctu mops (TIIM). B mepuon 2-ro 3Tamna oTMeJaioch 3aMETHOE YBEIH-
yenue 3naueHuit TIIM (mo 22,6-25,3 °C) no cpaBHeHuto ¢ 1-M 3ta-
oM (20,6-23,4 °C). IloBeimenue TIIM Obuio CBS3aHO HE TOJIBKO
C TIPOIOIKAFOIIMMCS CE30HHBIM ITPOTPEBOM, HO H C TIOCTYIJICHHEM Ha
AKBAaTOPHIO IOJIMTOHA OOJiee TEeIUTbIX BOJ, MEPEHOCHUMBIX TTOTOKOM
OUT c 0ro-BocToka. DTH BOJIbI XapaKTEPU3YIOTCS TakxKe 0oJiee HU3-
KVMH 3HAYEHUSMHU COJIEHOCTH W TOBBIIIEHHOW MYTHOCTBIO, YTO CBSI-
3aHO C BIHUSHHEM a30BO-KEPUEHCKOTO PACIpEeCHEHUs, IpHU KOTOPOM
a30BO-MOPCKHE BOJIbI MPOHUKAIOT yepe3 KepueHckuil mponus u nepe-
MeNIarTcs BAoJbh ceBepHoil nmepudepun OUT Ha 3anan. B mepuon
2-ro 3Tama nepenocumsbie motokoM OUT pacripecHeHHBIC BOJIBI (HIDKE
17,9 EIIC) pacnpocTpansimch Baoib nepudepun KpsiMckoro aHTH-
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LUKJIOHA Ha CEBEPO-BOCTOK, 3aTEM CJICAOBAJIM BAOJIb Oepera Ha BO-
CTOK M Jlajiee Ha I0r0-BOCTOK, YTO MIPUBEJIO K MOBBIMIEHUIO 3HAYeHUN
MYTHOCTH BOJ B IOTO-BOCTOYHOM M LIEHTPAIbHOMN YacTH MTOJIUTOHA.

PaboTa BeIOMHEHAa B paMKax TEM TOCYJapCTBEHHOI'O 3aJaHUS
OI'bYH OUILL MI'Y FNNN-2024-0014 u FNNN-2024-0012. [lanusie
monydyenst B UKII  «HUC  Ilpodeccop  BonsHuukuii»
OI'BYH OUL «MHCTUTYT OMoNoruu 10kHeIX Mopei nMenu A.O. Ko-
BaneBckoro PAH».

W3MEHYUBOCTH TEUEHUN B IPOJIUBE ®PAMA
IO CIIYTHUKOBBIM JTAHHBIM

E. E. Jlemeniko

MI'U, Cesacmononw, Poccus
™ ¢.lemeshko@mbhi-ras.ru

KiroueBsble cinoBa: CeBepHblil JIeqOBUTHIN OKeaH, allbTUMETPUS,
CTEPUUYECKHUH YPOBEHb, aPKTUUECKas OCLMILIALM, Ipoaus dpama.

Ywmenbiienue negoButoct CeBepHoro JlemoBuToro okeaHa
(CJIO) nabmiomanmoch Ha TPOTSDKEHHUH TIOCIETHUX JCCATUICTHN
XXI B., 4TO CBSI3aHO C YCUJIEHWEM BIHUSHMS aTIAHTUYECKUX BOJ Ha
TepMoXanuHHBIN pexum B CJIO, pocToM NMpu3eMHON TeMIepaTyphl
BO3/lyXa U U3MEHEHHEM TerIooOMeHa ¢ arMocdepoii. Baxxuyro posb
B 3TUX Tporeccax urpaer BogoodMeH CyOmonsipHOW ATIaHTHKH
¢ CJIO uepe3 mponus dpama, depe3 KOTOPHIA MPOUCXOIUT IKCIIOPT
JpAa U pactpecHeHHbIX Boa u3 CJIO u mocTymieHHe TEIUIbIX aTiiaH-
TUYECKHUX BOJ B ApKTHKY. CTaBMIIaCh 1IEb OIICHUTD BIUSHIE apKTH-
YECKHUX W BHEAPKTUUCCKUX THUITOB aTMOCHEPHON ITUPKYJIAINHA Ha W3-
MEHUYHUBOCThH T€OCTPO(PHUECKUX TEUCHUI B MPOJUBE HA OCHOBE aHa-
32 CBSI3eH KIIMMAaTHYECKUX HWHJEKCOB M3MEHUHMBOCTU aTMOCQEphI
u okeana (AO, AD, NAO, EAP u AMO, AOQ), cTyTHUKOBBIX JlaH-
HBIX 00 ypOBHE OKe€aHa W MOBEPXHOCTHON CKOPOCTH TeocTpoduye-
CKHUX TCUCHHUH.
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B pesynbraTe BBIAENEHO KIFOYEBOE BIHAHHE apKTHYECKOTO IH-
TOJI Ha U3MEHYMBOCTH TOCTYIUICHHS aTiiaHTH4IeckuX Boj B CJIO ue-
pe3 mponuB dpama, MOTYyYEHBI OLICHKU ITPOCTPAHCTBEHHO-BPEMEH-
HBIX XapaKTePUCTHK H3MEHUYNBOCTH CKOPOCTEN B TIPOJIHBE.

PaboTa BBITTOJIHEHA B paMKax rOCYIapCTBEHHOTO 3a/IaHUSI 10 TEME
FNNN-2024-0016.

IMPOABJIEHUE TPOLECCOB ®OPMUPOBAHUSA
XOJIOJHOI'O IMTPOMEXKYTOYHOI'O CJIOA
B YEPHOM MOPE HA HIEJIb®E
IOT'O-3AITAJHOI'O KPBIMA

0. A. Jlykamosa ¥, B. H. Be/10konbIToB

MT'U, Cesacmonons, Poccus
M uk ok@mail.ru

KarwueBbie cioBa: UepHoe Mope, XOIOIHBIA MPOMEKYTOUHBIN
cioit, menb( KOro-3amagnoro Kpeima.

OnHUM U3 HCTOYHUKOB (POPMHUPOBAHHS BOJI XOJIOAHOTO MPOMEXKY-
touroro ciosi (XIIC) YepHoro Mops SIBISIETCSI CEBEPO-3aItalHbIN
Iesbd, OTKY1a XOJIOTHBIE BOJIBI CIION3AI0T IO MAaTEPUKOBOMY CKIIOHY
B ITyOOKOBOHYIO YacTh Mopsi. CAUTaeTCs, 9TO STOT MPOIIecC IIPOUC-
XOJUT B OCHOBHOM B paitone mexay 30,5° u 32° B. 1. AHanu3 TepMo-
XaJIMHHON CTPYKTYpBI BOJI MOKa3aJl, YTO JAaHHBIN Ipollecc U3-3a 0Co-
OeHHOCTel penbeda AHa TPOUCXOAUT U BocTouHee 32° B. 1., HA I0TO-
3amagHoM menbde Kppima. Ha BepTukampHOM pa3pese KiIuMmaTruye-
CKHX TIOJICH TemrepaTypbl Boabl 1Mo 32°45' B. I. Ha MPOTSHKCHUU
BCEro rojila 3aMETHO HaJIM4YHe XO0JIOAHOTO si3bIKa (7—7,5 °C), KoTophIi
pacmpocTpaHseTcs ¢ CeBepa Ha OT. TOT XOJOJHBIH TOBEPXHOCTHBIH
cJIoi 3ajeraer B ocHOBHOM Ha rixyouHe 50-100 M. JletoM U oceHBIO
(urostb — eKadpp) TOJIIMHA 3TOTO ClIosl yMeHbiIaercs 10 30 M, riry-
Ouna 3aneranus — 10 60—90 M. 3umoii (STHBaph — MapT), KOT1a HOBEPX-
HOCTHBIN CJIONW OXJIaXKaaeTcs a0 TryOouHs! 3ameranus XI1C, temrepa-
Typa MOpPCKOH BOABI MpakTHUecKu oamHakosa (7-7,5 °C) mo ropu-
3oHTa 100-110 M.
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KOHTaKTHBIX U IUCTAHIIUOHHBIX METOJIOBY

Pacmpoctpanenune XIIC ¢ ceBepa Ha 10T O0JIee 3aMETHO 3UMOM (STH-
Baphb — MapT) U JIETOM (MIOJb — CEHTSOPE) — oskHee 44,5° ¢. 1. BecHoii
(ampenb — MIoHB) U OceHblo (OKTAOpH — nexadpp) XIIC BeIpaxeH Mme-
HEe SIPKO U paclpOoCTpaHAETCs Ha 0T BCEro Jiuiib 10 44,9° c. 1.

YI'oJ HBETHOCTU BO/J{
YEPHOI'O ¥ A30BCKOI'O MOPEM IO JTAHHBIM
CIIYTHUKOBBIX U KOHTAKTHBIX U3MEPEHUI

E. B. Manbkosckas 2, E. H. Kopuemknna

MTI'U, Cesacmononw, Poccus
™ emankovskaya@mhi-ras.ru

KiroueBbie ciioBa: UepHoe Mope, A30BcKoe MOpe, KOOQQHULIUESHT Ap-
KOCTH MOpsl, yrojl IBETHOCTH, IIOKa3aTelb IOIJIOMIEHUS] PaCTBOPEH-
HBIM OpPTaHUYECKHM BEILIECTBOM, ITOKa3aTelb PacCcesHUs Ha3al B3Be-
LIEHHBIM BELIECTBOM.

VYT0J IBETHOCTH — MapaMeTp, B MAaTeMaTHIeCKON (opMe oTpaka-
FOIAN TIBET BOJBI B KOJIOPUMETPHUUECKON cucteme. B pabore moka-
3aHa BO3MOXKHOCTB €T0 pacyera Mo JaHHBIM CIYTHHKOBBIX OITHYE-
CKUX CKaHepoB I1BeTa Mopsi. CONOCTaBIeHNE C pacueTaMHt 10 HaTyp-
HBIM CHEKTpaM KO3 QHIHEeHTa IPKOCTH MTOKA3bIBACT OYCHBb XOPOIIee
COOTBETCTBHE BEJIWYHH yTJia BETHOCTHU. J{JIs1 BOCCTAHOBIICHHUS CIICK-
TPaJbHOTO pacmpeneneHus koddduimenTa SpKOCTH TONIIH BOJ MO
JMCKPETHBIM M3MEPEHUSIM B KaHalaX CITyTHUKOBBIX CKaHEPOB IIBETa
UCTIONIH30BaHbl OPTOTOHANBHBIC (DYHKIINH, TOJyYSHHBIE 110 JaHHBIM
KOHTaKTHBIX U3MEPEHUH KO3 PHUIHEHTA IPKOCTH B TIOCIEIHUE TOJIBI
(2019, 2021, 2023) B Bogax UepHoro n A30BCKOTO MOpEH.

Kpome TOro, B paboTe pacCMOTpPEHBI pa3INYHBIC BapUAHTHI
OLICHKH TOKa3aTeJiel MOTIONEHNs] pACTBOPEHHBIM OPraHMYECKHM Be-
LIECTBOM M MIOKa3aTelieli paccessHus Ha3a/l B3BEIICHHBIMH YaCTHLIAMH
10 CITy THUKOBBIM JIAHHBIM, B TOM YHCJIE TI0 YTITY IBETHOCTH BOJ MOPSL.

Pabora BEIONIHEHa B paMKax rOCYIapCTBEHHOTO 3a/IaHMS T10 Te-
MaMm FNNN-2024-0012 u Ne FNNN-2024-0016.
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PACIHPEJEJEHUE B3BEIIEHHOI'O BEIIIECTBA

BECHOM 2019 T'OJIA B CEBEPO-BOCTOYHOM YACTH

YEPHOI'O MOP$ 110 JAHHBIM I'MIPOOIITUYECKHUX
MU3MEPEHUI

E. B. ManbkoBckas >, A. H. Mopo3os

MT'U, Cesacmonons, Poccus
™ emankovskaya@mhi-ras.ru

Kiouesbie cioBa: UepHoe Mope, CKOPOCTh TEUEHHsI, TEMIIeparypa,
4acToTa IJIaBy4eCTH, KOHIIEHTPAIMsA B3BEIIEHHOTO BEIECTBa, CyO-
KHCJIOPOIHAS 30HA.

B noxmane npencrasnens nanasie CTD-, LADCP- u rugpoonTn-
yeckux m3MepeHuii, coopanusie B 106-m petice HUC «IIpodeccop
BoasHuukuii», MpoxXoauBIIEM B CEBEPO-BOCTOYHON yacTu HepHOTO
mops (31°—40° B. 1., 42,5°-45° c. m.) ¢ 20 anpens mo 10 mas 2019 r.
OOCyXIaroTcss HW30MAKHUYECKH OCPEIHEHHBIC MPOQPIIA TeMIepa-
TYpBbI, YaCTOTHI IJIABYYECTH U KOHIICHTPALUHU OOIIEro B3BEIICHHOTO
BemiectBa (OBB). I[lpuBomsiTcs ¥ aHANIM3UPYIOTCS TOPHU3OHTAIBHBIC
pacrpeneneHuss KOHLIEHTPaluy B3BELICHHOTO BELIECTBA HA 5-METpO-
BOH TIyOnHE, B OCHOBHOM IMTUKHOKIIMHE U B CyOKHCIOPOIHON 30HE.

Ha rny6une 5 M noBwienne konueHTpaunn OBB nabmiomaetcs
B TEIUTBIX U pacIpecHEeHHBIX Bofax. Hanbomnbiee 3HaueHrne K03 du-
nuenrta aerepmuHaiuu 0,78 obecrednBaeTcsl TMHEWHON 3aBUCHMO-
CTBbIO KOHIIEHTPAIMK OT BPEMEHH (IOJITOTHI) U COJIEHOCTH. DTO MOA-
TBEPKJAET, YTO OCHOBHBIMH UCTOYHHUKAMH OOIIIET0 B3BEIICHHOTO Be-
[IecTBa B BEPXHEM CJIO€ MOPSI SBISIETCS CTOK PEK M OMOTeOXHMUYe-
CKHe€ TIPOIIECCHI.

B 0CHOBHOM NMHUKHOKJIMHE YCTAHOBJIEHO, YTO MAKCUMYM KOHIICH-
tparmu OBB Habmomaercs ciaesa ot OcHoBHOr0 YepHOMOPCKOTO Te-
YeHHs OJKe K IEHTPY MOpSl U OrpaHMYMBaeTCsl 0071acThIO C pa3Me-
pamu okono 100 kM. Macmtadbl ¢10s MaKCHMyMa KOHLEHTPALUH 110
BepTukanu cocrasuid 30 M, o motHoctu ot 14,5 no 15,5 Kr/MC.

B cyOkucinopomHo#l 30HE JOKAIBHBIH MHHHUMYM KOHIICHTPAITUN
OBB wnaOnromaercs mnpu rmiotHoctu 15,9 Kr/M>,  JTOKaJIbHBII
MakCHUMyM — TIpH IUIOTHOCTH 16,1 Kr/M’, 4TO TpPHOIM3MTENTHHO
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COOTBETCTBYET HIKHEW TpaHWIlE KHUCIOPOTHOTO CJIOS W BEpXHEH
TPaHUIIE CEPOBOAOPOAHONM 30HBI COOTBETCTBEHHO. AHOMAIBHO
OoJbIIME 3HAYCHHS KOHIIEHTPAIMU HAOIIOMAIOTCS BOJIM3U OpOBKU
cBama TiayOmH. B cpeameMm cioil pacmojiaraeTcsi B IWAIla30HE
mwioTHOCTeH ot 15,7 10 16,3 Kr/™M°, 1o TyGuHe ci10if cocTaBnser 50 M.

PaGora BBINONIHEHA B paMKax roCyJIapCTBEHHOTO 3a/IaHUS 1O Te-
maMm FNNN-2024-0012 u Ne FNNN-2024-0016.

AIIBEJIJIMHI' B MPAMOPHOM MOPE
A. B. Measeaesa ™, C. B. Craununblii, H. B. Bacuienko

MT'U, Cesacmononw, Poccus
™ Suomi-NPP@mail.ru

KuaoueBblie ciioBa: MpamopHOe MOpe, anBeJIMHT, JUCTAHIIMOHHOE
30HIUPOBAHHUE.

MpamopHOE MOpe HMEET MPOMEKYTOYHOE IOI0KEHHE MEXIY
UepHBIM 1 DTEHCKUM MOPSIMH, C KOTOPBIMH B3aUMOJICHCTBYET Uepe3
nponussl bocdop u Japaanemnisl. 3HauuTenbHas pa3HUALA B COJICHO-
cti Box YepHOro u Orefickoro Mopei 00ycIIOBIMBAIOT CYILIECTBOBA-
H1e B MpaMOpHOM MOpe YCTOMYMBON JIBYXCJIOMHOM TEpMOXaTMHHON
CTPYKTYPHBI BOJ, IPY KOTOPOI BEPXHUI ClI0# (YepHOMOPCKOTO MPOUC-
XOXKJICHHsI) TOJBEPKEH CE30HHBIM M3MCHEHUSM, a NPUAOHHBIH
(copmupoBaHHBIH BogamMu OTeHCKOro MOps) XapaKTepHU3HUpyeTcs
KBa3UIOCTOSTHHBIMH TapaMeTpaMu. TakuM oOpazom, BOJABI MOBEPX-
HOCTHOTO CJIOSI MOPS MOTYT UMETh COJIEHOCTh OT 21 110 26 %o U, B 3a-
BHCHMOCTH OT CE€30HA, TeMIepatrypy ot 7—8 mo 27-28 °C, torma Kak
y BOJ| MIPUJIOHHOTO CJIOSI KPYTJIOTOAMYHO COJIEHOCTh OKOJIO 38,6 %o
u Temrneparypa okoio 14,4 °C. CooTBETCTBEHHO, B 3UMHHI CE30H
B MpamopHOM Mope HabiromaeTcs MHBEPTHPOBAHHAS TepMHUYECKas
CTPYKTypa BOJ, IPU KOTOPOH BOIBI HIKE TEPMOKJIMHA TEIIee, YeM
BO/JIBI BBIIIIC.

HUccnenoBanne 0CHOBaHO Ha UCTIOJIB30BaHUU ONTUYECKUX AaHHBIX
TIRS Landsat-8, -9 (mpoctpancTBeHHOE pazpemnieHue — 100 M) 1 gan-
HBIX cpegHero paspemenus MODIS-Aqua, MODIS-Terra u VIIRS-
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Suomi-NPP. [[ns morydeHns XapakTepUCTHK BETpa UCIIOIB30BaAINCh
nanueie ECMWF 1 NOMADS.

AnBeIMHIY B MpaMOpHOM MOpe Ha ONTHUYECKUX CITyTHUKOBBIX
M300pakeHUSX (B pOJIH Tpaccepa — TeMIIepaTypa) peruCTPUPYIOTCS U
B TEIJIOE BpeMs ro/1a (IPUMEPHO € Mas TI0 CEHTAOPD), U B 3UMHHE Me-
cspl (c 1exadps Mo siHBaphb).

B Ternoe Bpemsi rojia pa3BUTHE allBEJUTUHTOB MOKET HAOIIOAAThCS
Kak B 3alaJHOM, TaK U BOCTOYHON 4aCTU MOPsI. ANBEJJIUHT BJIOJb 3a-
MaIHOTO TMOOEPEXKbsSI PETUCTPUPYETCST B OTIICNIbHBIE TOJBI, pa3BUBa-
€TCsI TPH BO3ACWCTBUU YCTOWYHBOTO IOr0-3aMalHOTO BETPa CO CKOPO-
CTSIMH OT 5—6 M/C, CYIIIECTBYET HEMPOIOIKUTEIIbHOE BpeMs (13 mHsT)
1 00BIYHO UMEET OJIHO SIAPO, TEMIIEpaTypa KOTOPOTO HIDKE OKPYIKaro-
mux Boj Ha 23 °C.

AUBEIUIMHT B BOCTOYHOW 4YacTh MoOpsi (MOXeT ObITh B paiioHe
Wsmutckoro, I'eMImkckoro 3aiuBoB, B IPUOPEKHON 30HE MOTYOCT-
poBa bo30ypyH) ABIsIETCS OTKIMKOM Ha BO3/IEHCTBHE CEBEPO-BOCTOU-
HOTO BeTpa U 00BIYHO MMEEeT HECKOJBKO sifep. Ilpu ckopocTsax BeTpa
10 7—8 M/C amBeJIMHTH HEPEAKO TPYIHO MAECHTH(OUIMPOBATH M3-3a
Bocdopcekoit cTpyn, Takke MpOSBISIONICHCS B TeMIepaType B BUAC
0oJ1ee XOJI0gHBIX BOA. TemMrepaTypHbIil KOHTPACT SAEp anBeJUIMHTA C
OKpY>KaroIlMMH BOAaMH MIPU YKa3aHHBIX yCIIOBUSX KOJIeOIeTcs B Ipe-
nenax 2-3 °C. Ilpu Bo3pacTaHuy CKOPOCTH BeTpa mpuMepHO 110 10—
12 M/c TemmiepaTypHBIA KOHTPACT MOKET yBenmnIuBatbes 1o 4—5 °C.
[IponomKkHuTenbHOCTH CYIIECTBOBAHMUS allBEJUIMHIOB B BOCTOYHOM 4a-
CTH BappupyeTcs oT 1 10 67 cyT.

B 3umHee BpeMs Ha CITyTHHKOBBIX HW300pa)XKCHUSAX AINBEIUIMHTH
PETHCTPHUPYIOTCA  SMU30AWYECKH B  OTHENbHBIE TOABI  H3-3a
HE3HAUUTEIbHOTO 4YHUCIa JHEH ¢ OTCYTCTBYIOLIMM OOJIaYHBIM
MOKPOBOM. DTH CITydau 0OHAPYKEHBI B BOCTOUYHOW YacTH MOpsI (Te ke
palioHBI, YTO U BJICTHEE BpEeMs) TIPH BO3IACHCTBHU CEBEPO-
BOCTOYHOTO BeTpa, HanboJiee BhIpakeHHbIE — B | €eMIIMKCKOM 3ajMBe.
OnpeneneHue  NPOJOJKUTEIBHOCTH  CYIIECTBOBaHMS  3UMHHX
ANBEJUIMHTOB 3aTPyAHUTENFHO, MPEANOJIOKUTENIFHO — He Oonee
HECKOJIBKUX JHEH. 113-32 MHBEPTUPOBAHHOM TEPMHUUYECKOMN CTPYKTYPBI
MOpsi B 3MMHEE BpeMs allBeJUIMHTH TPOSBIAIOTCS B BUAe Oojee
TEIUTBIX BOJ, TEMIIEpaTypa UX sIep MOXKET IIPEBBIIIATH TEMIIEPATyPy
OKpy:xaromux Boa Ha 2—4 °C.
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PaboTa BeITIONTHEHA TIpH (HHAHCOBOM TTOAIEepkKe rpanTta PHD 23-
27-00421 «Pa3BuTHE METOIOB CIIYTHHKOBOI'O MOHHTOPHHTA aHO-
MaJIbHBIX MIPOIIECCOB B MOPCKUX 3KOCHCTEMax Ha OCHOBE MHOT'OCIICK-
TPaJIBFHOTO TMOAX0/a». JlaHHBIE MONyYeHBl B PaMKaX TrOCYIapCTBEH-
Horo 3amanus FNNN-2024-0012.

OLEHKA BJIMAHUA HUPKYJISALHIMOHHBIX
MEXAHHU3MOB HA 3AKOHOMEPHOCTHU MEKI'OJIOBOM
1 CE30HHOI U3MEHUYMBOCTU AHOMAJIMIA
TEMITEPATYPBI BO3/IYXA B PAHOHE
IO’KHOT'O BEPET'A KPBIMA

B. B. Meruk-/Iuronosa “, H. B. Xamunesnu

MTI'H, Ceéacmononv, Poccus
®yitaliya.diyunova@bshpg-ras.ru

KiroueBbie cjoBa: atMmocdepHas OUPKYJSIOMS, aHOMAJHH
TEeMIIEpaTypbl BO3AyXa, LUPKYJSALUOHHBIE OSIOXH, IOTEIUICHHE
KJIuMarTa.

J1st OLIeHKH BIMSHUS LUPKYISILUN aTMOc(hepbl Ha H3MEHUYHUBOCTD
TEeMIIEpaTyphl BO3AyXa, B YACTHOCTH MEKI'O0BOI'0 M CE30HHOTO X0a
aHOMaJIMi TpU3eMHON TeMiiepatypbl Bo3ayxa (AIITB), ucnons3osa-
Jach KIacCU(PUKALUS 3JI€MEHTaPHBIX IUPKYJSIIUOHHBIX MEXaHU3MOB
(BUM), npennoxxenHas b. JI. [[zepazeesckum. C 1899 r. B CeBepHOM
MOJTYIIAPUX CMEHMUIINCH TPH LHHUPKYJIALHUOHHBIE SMIOXHU: IBE MEPHINO-
HanbHbIe (¢ 1899 mo 1915 1. u ¢ 1957 r. o HacTos1ee BpeMs) U OAHA
3oHampHAA (1916-1956 1T.).

AHanu3 JAMHAMUKHA MHOTOJIETHETO XOJa M CE30HHBIX aHOMaJIMH
pu3eMHON Temmeparypsl Bozmyxa (AIITB) mpoBenaeH mo maHHBEIM
0eperoBbIX KOHTaKTHBIX HaOII0ICHHH, MOJTyYEHHBIX
Ha UepHOMOPCKOM THAPO(U3NYECKOM IOJCIyTHUKOBOM IOJIMIOHE,
st mepuoaa 1950-2023 rr. MexrogoBas usmeHunBocTs AIITB
XapaKTepU3yeTcsl HaJIMYMEM SIPKO BBIPAKEHHOTO KBa3HUIEPHOIU-
YECKOT0 BHICOKOYACTOTHOTO CUTHAJIa C IEPUOIUYHOCTBIO 2—5 JIeT, pH
sToM KodhdumeHT nmHeitHOTO TpeHma cocrasiuger 0,05 °C/ron.
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JluneiHble TPEHIBI CPEAHUX MECAYHBIX TEMIIEPATyp BCEX CE30HOB
CBUJICTENILCTBYIOT 00 0Omeid Uil TEeppUTOPHH HWCCIEIOBAHUSA
TEHJEHIMN K MOTeIUIEHUI0. B cpenHeM ce30HHas TeMIiepaTypa
BO3IyXa Bo3pacTaeT co ckopocthio 0,5 °C/10 met. HanbombImve TeMITbt
pocta AIITB nabnronarorcst B Becennuit (0,05 °C/roxn) u nerauii (0,07
°C/ron) mepuoasl. PocT oceHHUX 1 3UMHHX aHOMaiui coctasisieT 0,04
°C/rop.

g onenkn mMacmtaba TeMrepaTypHOH aHOMAIIMU HCITOJIb30BaHBI
3HaueHus cpegHemecsuHblx AIITB, mpessimaromue 5 u 95 nporen-
THJIA SMIUPUIECKOTO PACIIPENIENeHNs, KOTOPbIE CUUTAIOTCS IKCTpe-
ManbHBIMU. HanOonpmias oTpunarenbHas aHOMaNUsl CPETHETOJOBOM
temrrepatypsl (—3,1 °C) Habmomanacek B 1956 r. D10 OBIT OCTIEAHII
roJl 30HaIbHOW LIUPKYJISLUOHHON 3M0XU. B nepBoM nepuone Mepu-
TUOHANBHON IHUPKYIAINOHHOM 3moxu (1957-1969 rT.), cMeHuBIIEeH
30HANBHYIO UPKYJSIIUOHHYIO 30Xy B 1957 T., OTHOBpPEMEHHO yBe-
JMYWBANIach MPOJOJDKATENBHOCTh MEPHIMOHAIBHBIX  CEBEPHBIX
1 I0KHBIX TPOIeccoB, Tpu 3ToM cpeanerogosbie AIITB HaxomsTcs
B auanasoHe ot —2,5 no —0,2 °C. Bropoit nepuoa MepuaInoOHaIbHOM
I0’KHOW IUPKyIAuoHHoH amoxu (1970-1980 rr.) xapakTepuzoBaics
OonblIel MPOAOIKUTENBHOCTRIO 30HAJIBHBIX MPOLECCOB, CPEIHETO-
noBeie AIITB maxomstes B muamnaszone ot —2,7 go —1,0 °C. Jlns tpe-
TBErO TMepHoJia MEPUAUOHATBHON IUPKYIAIHMOHHON 3moxu (1981—
1997 rr.) XapaktepeH OBICTPHIN POCT MPOAODKUTEIEHOCTH MEPHITHO-
HaJbHBIX IOKHBIX IpoueccoB. Cpemnneromossie AIITB naxopsrcs
B auamasoune ot —2,7 no —0,6 °C.

ITocnenHsst cMeHa EPUOJ0B MEPUANOHATBHON UPKYIISIUOHHON
snoxu (¢ 1998 r. mo Hacrosmee BpeMs) XapaKTepU3yeTCsl 3HAUNTEb-
HBIM yBEJIMYEHUEM MPOJOJLKUTEIBHOCTA JIOJTOTHOM CEBEpPHOM
rpynmsl aTMOCQepHBIX MpoeccoB. B pesynprare B paifoHax OJIOKH-
POBaHHUS B JIETHUE MECSIII IPE00IaIAI0T MOJIOKHUTEIHHBIC aHOMAITUI
TeMIepaTyp, a B 3MMHHE MECAIBl BO3PAcTaeT MOBTOPSEMOCTh OTPH-
LATEeNILHBIX aHOMAJNK Temneparyp. HanMeHnsblliee 3HaueHue oTpuIla-
tensHOUM AIITB (—1,3 °C) mabmomanocs B 2003 r., HanOoJBIIA T10-
noxkurensHas anomanus (+2,7 °C) — B 2020 r. 3HaueHUE cpeaHEroa0-
Boit AIITB mnoBbliaeTcs 3a CYET YBEJIMUYECHUS MAaKCUMyMa TeMIiepa-
TYyp B JICTHHE MECSIBI U YMCHBIICHUS MUHHMyMa B 3UMHHE, YTO
TOBOPHT 00 YCHIJICHUW CBOWCTBA KOHTHHEHTAIFHOCTH KIIMMAaTa.

Pabora BBIMONIHEHA B paMKaX TOCYJapCTBEHHOTO 3aaHUS 110 TEME
FNNN-2024-0016.
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W3YYEHMUE JIPEA®YIOHIETO MOPCKOI'O JIbJIA
B APKTHUKE C IOMOIIBIO IPOHA

B. A. HoBukoB

MTI'U, Cesacmononw, Poccus
™ alsha996@yandex.ru

KaroueBrblie cioBa: nex, npeidyromuii e, MOpcKoi Buxph, Kap-
ckoe mope, Apkruka, BITJIA, apoH.

B xone skcnenunuu «I[lnaByunii Yuusepcutet 2023» B Kapckoe
MOpe OBUIM BBIMOJIHEHBI HAOMIOJCHUS 32 NPEH(PYIOUMM MOPCKUM
JBJIOM C TIOMOIIBIO ONITHYECKON M TepPMUYECKOi kamepsl apona. [1o-
JUTOH WCCIICOBaHMUS OBLI OpPraHW30BaH ceBepo-BocTodHee HoBOi
3eMiIi BHYTPH ME30MAaCIITaOHOT'O BUXPSI, KOTOPBIN IBUTAJICS C CeBepa
Ha FOr U 00OIIeN OCTPOB C BOCTOKa. BMmecTe ¢ BOJHBIMH MaccamH,
MOPCKOH BUXPH IEPEHEC TAIOMIHIA Jiel, OJarogaps 4eMy yAaloch BbI-
JIEJIUTH €r0 Ha CITyTHUKOBOM CHUMKE. J{ajee 1y JOCKOHAJIBHOTO U3Y-
YEHHSI MOPCKOTO JIbJ]a OBUT OTCHSAT ()OTO- ¥ BUACOMATEPUAIT BBICOKOTO
KauecTBa B Pa3HBIX YacTAX BUXPS. Y IAIOCHh MONYYHTh YHHUKAIBHBIC
CbEMKH, Ha OCHOBE KOTOPBIX OBbUI pa3zpa0doTaH cOOCTBEHHBIH METOJ
OIICHKH MPOCTPAHCTBEHHBIX XapPAKTEPUCTUK OTACIBHBIX JApeH]yro-
IIUX JIBIUH U JIEJITHOTO ITOKPOBa B IEIIOM.

B pesynprare mogydeHbl CKOPOCTH Ipeida baa, TOCTUTAIOIINE
0,08-0,1 M/c, a Takxe HAPABJICHHUE ABMXKCHUS BCEX JIbJMH HA BUJICO,
U3MEHSIONIUECS B 3aBUCUMOCTH OT MecTa CheMKU B Buxpe. C momo-
IIHI0 TEPMUYECKON KaMephI TOKa3aHO, YTO BOAHBIE MacCHl BHYTPH Me-
30MacmTa0HOTO BHXPS OTIMYAIOTCS 10 TeMIIepaType OT BHEIIHUX.
TepMuueckasi kamepa MO3BOJIMIIA BBICIUTH XBOCTHI Jper(yromiero
JbJIa, COCTOSIIINE W3 TIPECHOM X0oaHOM Boabl. [loka3aHo, 4To B He-
KOTOPBIX YaCTSAX BUXPS HAIIPABIICHHE IIEpEMETIIEHUS JIbINH, MEHBIITNX
10 TUIOMIAAH, OTIMYAETCS OT HAIPABJICHUS MEPEMEIIEHUs OOJIBIITNX
0 TUIOIIA/IU JbANH.
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OCOBEHHOCTHU BUXPEOBPA3OBAHUA
B BAPEHIIEBOM MOPE B YCJIOBUSAX OCJIABJIEHUSA
HOJIAPHOI'O ®POHTA

JI. A. Ierpenko '™, U. E. KozoB !, A. A. Konnk *

" mr U, Cesacmononw, Poccus
2 1o PAH, Mockea, Poccus
™ arcpetr@gmail.ru

KioueBbie cioBa: BuxpeoOpasoBaHue, Berep, [lomspHblid QpoHT,
bapenueso Mope.

[IpeacraBneHs! pe3ynbTaThl HCCIEI0BAHUN TOBEPXHOCTHBIX POSIB-
JIEHUHM BUXPEBBIX CTPYKTYP B ceBepHOM yacTu bapeHiieBa MOpsi B UtoJie
2022 r. M0 AaHHBIM CITyTHUKOBBIX PaJHOJIOKaTOPOB C CHUHTE3UPOBAH-
Ho#t aneptypoii (PCA) Sentinel-1 ¢ uenbio BeISIBIEHHS OCHOBHOTO Me-
XaHU3Ma TeHepaluu BUXped B ycioBusx ocnabsenus IlomsipHOro
¢ponta. B paccmaTpmBaeMblii TIepHOJ| I'paHHIA PacIpPOCTPaHEHHUS
Jpeiyrommx JIbI0B K Hayady UIONS HaXOAWJIACh TOpa3[o CeBEpHeEe
rpaHuipl Mopsi, a I1oysapHBIN POHT YETKO MPOCIEKUBAIICS TOIBKO 10
40° B. a. Hupkymnsamust Bog B bapeHrnieBoM Mope HaXx0uIach o7l BITHS-
HHUEM JIOCTaTOYHO CHJIBHBIX BETPOB 3aIaTHOTO CEKTOpa.

Ha ocHoBe amammza 89 cmytHukoBbIX PJIM ObUTO BBIABIEHO
598 BuXpeBBIX 00pa30BaHUN Ha CBOOOTHOW OTO JIbJa BOJE, U3 KOTO-
pBIx 72 % (432 Buxps) UMeNnn MUKIOHUYECKUH TUT BpameHus, 28 %
(166 Buxpeil) — aHTUIIMKIIOHUYECKHU. BEIsSBICHHBIE BUXpEBBIE 00pa-
30BaHMS B OCHOBHOM OBLIH CBSI3aHbI C 30HAMHU MOIHATHA 1HA: Mease-
KUHCKO-HanexxauHckoi Bo3BhImeHHOCTH U Lnuiideprenckoit Oanke
Ha 3amaze, BO3BBINIEHHOCTH llepces B LEeHTpanbHON 4yacTH Mops,
K oOmacTsiM npubpesxHoro meibda octpoBoB benblit 1 Bukropus Ha
ceBepe, B TaKKe B pailoHe MajbIX TTyOMH K IOTY OT apX. 3emiis
®panna-Nocuda (3ON). Uckirouenne coctapuia odmmpHas OaHka
y 0. CeBepHsrii apx. HoBast 3emus, rie Obu1 3apuKCHpOBaH MUHUMYM
BUXpEH M3-3a NEHCTBUS CUIIBHBIX CEBEPO-3allaJHBIX BETPOB B 3TOM
paiioHe, 3aTpyIHSIOMUX HICHTU(PHUKAIMIO MOBEPXHOCTHBIX CTPYK-

TYDp.
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Hawnbonpmass moBTOpsSEMOCTh BHXpeH HaOmomanach B paiioHe
0. Hanexnp! k rory ot apx. LlInmunbepren y rpanniisl MenBeKHHCKOTO
TedyeHus; y LleHTpanbHONW BO3BBHIIIEHHOCTH, YTO CBSI3aHO C IOJIOXKE-
aueM [lomspHol dpoHTanbHON 30HBI, V 0. bemnblii Ha ceBepe Mops,
B paiioHe MaJbIX OCTpoBOB K fory or 3dU u B mponuBe MexAy
apx. 3®U u apx. Hoas 3emis u3-3a ocobeHHOCTEH B3aMMOACHCTBHS
JOHHOH Tomorpaduu v CUCTEMBbI TEUCHUH.

BonpmIMHCTBO MAECHTU()UIUPOBAHHBIX BUXPEH MMENIO JUaMETPhI
no 10 km. Ha Buxpu ¢ muametpom 6osee 20 kM npumuiock MeHee 5 %.
ITpu 3TOoM MakcuManbHas 3aQUKCHPOBaHHAs BEJIMUMHA JJHaMETpa CO-
crasuia 40 k.

Buxpu OoNbIINX U CPEHUX JAUAMETPOB ObLIM MPUYPOUYCHBI Mpe-
HUMYLIECTBEHHO K ITyOOKHM MECTaM, B TO BpeMsl Kak BUXPHU C THAMET-
pamu 110 10 kM gamie pUKCHUPOBANKCH HaJ MOJBOIHBIMH BO3BBIIICH-
HOCTSIMH ¥ B IIENb(QOBBIX 30HaX. BUXpy ¢ HanOOIBIIMMU BEITHYH-
HaMHU JMaMETPOB JIOKAJIN30BAINCh MPEUMYILIECTBEHHO B 3aragHoN
U ceBepo-3anagHoi yactsax bapenmesa Mops.

BrIsiBII€HO, 4TO TeHEepanns BUXPEBBIX CTPYKTYpP B CEBEPHOM YacTH
Bapennesa mops B ntone 2022 r. Obi1a 00yCIIOBICHA HEYCTOWYHBO-
CTBIO TEUEHHH, BEI3BAHHON 0COOCHHOCTIIMH penbeda IHa.

Pabota BeImotHeHA B paMkax roc3agaaus ®I'BYH ®UL MI'U no
teme FNNN-2024-0017.

MHOTI'OJIETHUE U3MEHEHMUS YPOBHSA
YEPHOI'O MOPs1

. W. Muauk 2™, . T1. Measeaes ', B. C. Apxunkun *
' MO PAH, Mockea, Poccus
2 MTI'Y, Mocxea, Poccus
X dariapilikl 2@mail.ru

KuaroueBsble cJioBa: ypoBeHb MOpsi, KoJieOaHus YPOBHs, UepHOe Mope.

B niepuon rmob6ansHOM IepecTpOKY KiIuMaTa IIaHeThl BO3HHUKAET
HCOGXOIII/IMOCTB IIOCTOSAHHOT'O MOHUTOpPHUHTA Ppa3JINMYHBIX
xapaktepuctuk. OJHUM U3 HauOoJee MOKa3aTebHBIX HHIUKATOPOB
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KIIMMaTHYECKUX U3MEHEHHH BBICTYTIaeT YPOBeHh MHUPOBOTO OKeaHa.
Ilo mocnegHuM olEeHKaM, CpeIHH YpoBeHb MHPOBOro OKeaHa
moBhIIaeTCs  co  ckopocthio 0,36 cm/rom. OAHAKO  BaXKHO
paccMmaTpuBaTh He TOJBKO KOJIEOaHWS YPOBHS BCETO OKeaHa, HO
1 OTAETBHBIX MoOpei. [lamHas paboTa TOCBSIICHA W3YyYCHUIO
MHOTOJICTHHX KOJIeOaHuil ypoBHs YepHOTO Mopsi.

YepHoe Mope TpeicTaBIsieT 0COOBI HHTEPEC, B CBS3H C YeM JIaH-
HOM TeMaTHKe ITOCBSIIEHO JOCTATOYHO MHOTO paboT. bornbmras 9acte
U3 HUX, B 0OCOOCHHOCTH PabOThI MOCIEAHETO JECATWICTHS, Oa3upy-
I0TCSI HA JAaHHBIX CITyTHUKOBOH allbTUMETPHH. B 1aHHOM HccienoBa-
HUH, TIOMAMO JIaHHBIX CITyTHUKOBOW albTUMETPUH, 3HAYUTEIHHOE
BHUMAHWE YJICJICHO TAHHBIM C YPOBHEMEPHBIX ITOCTOB, PACIIOIOXKECH-
HBIX BJIOJIb TOOEPEKbs, B YEM U COCTOUT HOBU3HA Pa0OTHI.

Jis aHanM3a ¥ OIIEHKW MHOTOJIETHUX U3MEHEeHHH ypoBHs YepHoro
MOPSI UCTIOJIE30BAIIUCH CPETHEMECSIHBIC PSIBI JTAHHBIX 110 YPOBHIO,
B3saThIe ¢ moprana ECUMO. Jlng nonydeHus OJHOPOAHBIX IO Bpe-
MEHU OIIEHOK U3MEHEHUS YPOBHS MOPS UCTIOJIh30BAIMCH CHHXPOHHBIC
psanel HabmoneHnit ¢ 1993 mo 2013 r. Ha 14 cranmusax (Anamna, ben-
ropoa-/IHectpoBckuii, I'enenxuk, EBnaropus, Mnenuesck, Hoso-
poccuiick, Ouakos, [Ipumopckoe, CeBactononb, Coun, Tyamnce, @eo-
nmocwusi, YepHoMopckoe, Slnta). C mpuMeHeHneM perpecCHOHHOTo aHa-
MW3a I KOKIOW CTaHIWH OBUTM OIEHEHBI TPEHIBI HW3MEHEHUS
YPOBHSI C UCIOJb30BAHUEM JaHHBIX Mapeorpad)oB U CIYTHUKOBOM
anetuMeTpun. [1o gaHHBEIM MapeorpadoB, MaKCUMaIbHBIN TPEH]| CO-
ctaBuia 1,35 cm/rox n Habmomancs Ha cTaHuy YepHOMOpPCKOE, MH-
HUMaBHBIA TpeHa — —0,25 cm/rox 3adukcuposan B AHane. [lo nan-
HBbIM aTbTUMETPHH, HAauOOIbIIAsi CKOPOCTh MOBBIIICHHS YPOBHS CO-
crasmia 1,1 cm/rox (YepHomopckoe), HanMeHbmas — 0,36 cm/ro.
OtpunaTenbHbIe TPEHAB! HEe 3aQUKCHPOBAHBI.

brin mpoBeseH KOpPENIIUOHHBIN aHaTNU3 MEXKAY NaHHBIMHU pas-
HBIX THTOB. BbICOKHE KO3 DUITMEHTHI KOPPETSAIINH MKy JaHHBIMH
NPUOPEKHBIX CTAHLIMHA W JaHHBIMA CIYTHHKOBOHW ajJbTHUMETPHHU
HaOoJaNMCh Ha ctaniusax benropon-/Inecrporckwuii (0,89), EBnaro-
pus (0,88), UnpuueBck (0,86). OTHOCHTENbHO HU3KHE KO3 GdUIH-
€HTHI ObLTH 3apuKCHpOBaHbl Ha craHy barymu (—0.29), YeprOoMop-
ckoe (0,43). Huskue wmm oTpunaTenbHble 3HaUYeHUS KO(DPHUIIEHTOB
CBSI3aHBI C BKIIAJIOM BEPTUKAIBHBIX IBUKCHUN 36MHOM KOPBHI.
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Ha ocHOBe pa3HUIBI CHTHAJIOB abTUMETpa (YUCTHIA BKJIAI KOJe-
OaHuit ypoBHS MOpsI) U Mapeorpada (kosiebaHus ypOBHS M BEpTHKAIb-
HBIE JBIKEHHS 36MHOM KOPHBI) Obllla MPpOU3BeIcHa OLIEHKA BEPTHKAIIb-
HBIX ABWKCHHUH 3eMHOU KOPHI. [[71s1 ceBepo-3amaaHoro modepekps xa-
PaKTepHO MOJTHATHE CYIIH ¢ MaKCUMaibHBIM TpeHaoM 0,34 cm/roj
(MnpuueBck), Ans BOCTOYHOTO, Ha0OOpOT, OMYyCKaHHE C TPEHIOM
0,66 cm/rox (AHama).

Brutn o1ieHeHbI TPEeH Bl MHOTOJIETHIX KOJIeOaHWH ypOBHS MOpPS Ha
CTaHITUAX C BEKOBBIMH psijamMu HaOmoaeHuit — B CeBactomnoite (1910—
2021 rr.) u Tyance (1917-2021 rr.). 3a paccMaTpuBaeMblil IPOMEXKY-
TOK BpeMeHH Ha cTaHIui CeBacTONob HAaOMIOIAeTCsl He3HAUNTEIh-
HOE TOBBIIIEHHE YypoBHA co ckopocteio 0,150+ 0,001 cm/ron.
Ho naunnas ¢ 2009 r. HaGmroaeTcsl IOHWKEHUE YPOBHSI CO CKOPO-
cteio 0,70 £ 0,02 cm/rong. B Tyamce oOmmii TpeHI COCTaBHI
0,23 +£ 0,001 cm/rox, wo, xak u B Cepacromoiie, ¢ Hadama 2000-x
Habronaercs orpuuarenbubiid Tpeaa —1,190 £ 0,021 cm/roa.

KIMMATHYECKASA UBMEHYUBOCTDb TEMIIEPATYPbI
BO31YXA B IIPOJIUBE ®PAMA

A. E. Ilorpeonoi

MI'U, Cesacmononw, Poccus
™ pogrebok57@mail.ru

KaroueBrble cjioBa: KIMMaTHYECKas U3MEHUYUBOCTD, INI00ATBHOE T10-
TEIUICHUE, MEKCE30HHBI KOHTPACT TemIieparyp, ApKTHUKa, TPOIIUB
®pawma.

Lenpro riccnenoBanyst ObLT aHATN3 POCTPAHCTBEHHO-BPEMEHHBIX
0COOEHHOCTEH MeTeopoorndecKkuX mojeit B ['pernnannckom u Hop-
BEXKCKOM MOpsiX Mexny I 'pernannueit, Mcnannuei, CkaHIUHABCKIM
nosryoctpoBoM U 0. Llnmunodepren (66°-82° c. ., 20° 3. 1. —30° B. 1.).
Hcnonp3oBanuck rinodansHble MaccuBbl peanann3a ERAS 3a 1950—
2022 rr. JlekoMno3unys BPEMEHHBIX DPSJIOB BBIMOIHSIACH C TIOMO-
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160 0alieCOBCKOTO OICHINNKA PE3KUX H3MEHEHUH CE30HHOM U TPEeH-
nosoit cocrasistonieir BEAST (10 000 BepOsITHOCTHBIX OLIEHOK B
Ka)KIOM y3JIe IPOCTPAHCTBEHHOM CETKN).

Oxa3zanoch, 4TO KOJIMYECTBO PE3KUX M3MEHEHUI KIMMAaTHYECKUX
TEHJICHIMI TemIiepatypbl Bo3ayxa 0T, /0t B ICHTPATIbHBIX 00IACTIX
MIPOJIMBOB BHILIE, YEM BO3JI€ CYIIH. BBIABIEHBI BpeMEHHBIE IEPUOIBI
W 30HBI WHTCHCHUBHOTO moxojomanus (mo 12 °C/30 mer B 1962—
1966 rr.) u morerenus (no 7 °C/30 net B 1975-1987 rr.). Haunnas
¢ cepenunbl 1990-x rT. noKaabHbIe 3HaueHUS 0T, /0t IO BpeMEHH 110~
YTH HE MEHSIIOTCS U XapaKTepU3YIOTCS MOTEINIEHUEM CO CKOPOCTBIO
1o 3 °C/30 et B EHTpaANBHON YacTH HCCIIeIyeMol obacTr. 3a Te-
puon 1950-2022 rr. nokanpHbIe KITUMaTHYECKUE 3HAUEHUS TeMIIepa-
TypHsl Bo3ayxa (—16...7 °C) BeIpociH, UTO IPUBEIO K CMELICHUIO U30-
nunuit T, k ceBepy Ha 150-300 kM. Mekce30HHBII KOHTPACT TEMIIE-
patyp 6T, mensiercs ot 8 °C B LIEHTPAIbHBIX M I0XKHBIX YaCTIX JaH-
Horo paiiona o 30 °C Haj nenoBBIM IIMTOM Ha cesepe. llpu sTtom
MOTEIICHHE COMPOBOXKIACTCS yMEHbLICHUEM 6T .

XAPAKTEPUCTHUKHU JPEH®A AVICBEPT A D28
IO CHYTHUKOBBIM JJAHHBIM SENTINEL-1A/B

A. E. ITorpe6noii *, B. H. BesiokonbIToB

MI'U, Cesacmononw, Poccus
™ pogrebok57@mail.ru

KiawueBbie ciaoBa: AHTapktuka, aiicoepr D28, cmyTHHKOBas
panuoJoKanys, TMOcagkd aiicoepra Ha Menb, AHTapKTHYECKOE
CKJIOHOBOE TCUCHHE.

AmnamusupoBancs Apetrid aiicoepra D28 ot ero obpazoBaHus
B Mope ConpysxectBa B ceHTssOpe 2019 1. 10 MOMEHTa MOCTHKEHUS
VM 3anajHoi yacTu Mops Yaanemniaa B Mapte 2023 r. XapaKkTepUCTUKH
COCTOSIHUSI M IBMDKEHMS aiicOepra pacCUMTHIBATIMCH 0 JaHHBIM CITYT-
HUKOBBIX pasnosiokaTopoB. st uaentudukaiuu aicoepra D28 mpu-
Mensuics Mmetox Maximally Stable Extremal Regions (MSER), koto-

91



Cexuus 1 «MccnepoBanus MpoLUeccoB B MOPCKOM cpesie Ha OCHOBE
KOHTAKTHBIX U JUCTAHIIMOHHBIX MECTO10B»

PBIH UCITONIB3YETCsI VTS pacTio3HaBaHUs 00pa3oB Mpu 00paboTKe mo-
TOKa M300paKeHMI B M3MEHAIOIUXCA ycIoBUsaX. 110 JaHHBIM cryT-
nukoB Sentinel 1A/B, 3a mepuon c 2019-09-25 mo 2023-03-23
(1275 cyT) cocTaBiaeHBI BPEMEHHBIE PSIBI MECTOITOJIOKEHIH U OPHCH-
Tanuu aicdepra, mMacchl, IUIOMIATH, MOMEHTAa HHEPIUH, CKOPOCTH
1 KHHETHYECKOW SHEPTUH MOCTYNaTeFHOTO M BpallaTeJIbHOTO JIBHU-
skeHul. 3MeHeHus XxapakTepucTuK ABMXeHus D28 Hocuiu Xopolo
BBIPQXKEHHBIA PETHOHAIBHBIN XapakTep. BolaeneHbl Tpu pa3IudHbIX
ydacTtka Jipeia, KOTopble IOCTAaTOYHO XOPOIIO COTIACYIOTCS C Mpe/-
cranenHoii B (Thompson A. F., Stewart A. L., Spence P., Heywood
K. J. The Antarctic Slope Current in a changing climate // Reviews of
Geophysics.  2018.  Vol. 56, issue 4. P. 741-770.
https://doi.org/10.1029/2018RG000624.) okeaHorpaduuecKoi Kiac-
cudukanueit (GpoHTAIEHON U TUHAMHYECKOW CTPYKTYPBHl AHTAPKTH-
YECKOTO CKJIOHOBOTO TE€YEHUSI.

Taxoke ObUIM omperesieHbl BPEMEHHBIE MOMEHTHI M reorpaduye-
CKHE KOOpAHMHATHI Mocajku ancoepra D28 Ha Meib, 4TO MO3BOJISAET
MIPOM3BECTH KOPPEKIHI0 OatnMeTpudeckoi Tomorpaduu HOxHOTO
OKeaHa.

XAPAKTEPUCTUKA YCJOBHUMN BOSHUKHOBEHMUSI
INTOPMOBBIX CUTYAIIUM B PAUOHE
MOPCKOI CTAHIIUU MbICOBOE

A. A. ITonozok >, . H. ®omuna >

" MTI'U, Cesacmononw, Poccus
2 TOHH, Mocksa, Poccus
™ polozok.umi@gmail.com

KuaroueBrble c10Ba: HaroHbI, CTOHBI, IITOPMOBBIE CUTYAIIUH, YPOBEHb
MOpsI, U3MEPEHHUsT YPOBHS MOPs, MBICOBOE.

OmnacHeble IOTOPMOBLBIC CUTYAallUU B paﬁOHe MOpCKOfI TUAPOMETCO-

ponorudeckoit cranimu MeicoBoe (MI'C) — siBiieHne He penkoe (exe-
TOJTHO CITyYaeTcsi MUHUMYM OJIFH OTIaCHBIA CTOH WX HaroH). [lyis uc-
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CJIEZIOBaHUA yCIIOBUIl BOBHUKHOBEHHS OIACHBIX INTOPMOBBIX CHUTYya-
nuii B paitone MI'C MeicoBoe IpoaHaTN3UPOBAHBI CPOUHBIC (UETHIPE
M3MEpEeHUs B CyTKH) JaHHbIE YPOBHSA Mops 3a nepuof 1991-2013 rr.

Jiis BBISIBIEHUSI ONACHBIX CTOHOB U HAarOHOB IIPOBOAMIIOCH CPaB-
HEeHHe (PaKTHMYECKUX 3HAYEHUH YPOBHS C YCTAaHOBJICHHBIMHU KPUTHYE-
CKUMH OTMETKaMH. 3a YKa3aHHBIH WHTEpBaJl BPEMEHHU OBLIO BBISB-
JIEHO 22 OnacHBIX HAaroHa M 2 OMacHbBIX CTOHA.

AHanu3 ycinoBUil BOSHUKHOBEHHUS IITOPMOBBIX CTOHOB U HATOHOB
MO3BOJIMJI CJIENaTh ONpeieNeHHbIe BhIBOABL LIITOpMOBBIE HAroHBI
BO3HHUKAIOT MIpEUMyIlecTBEHHO IIpu BeTpax B, BCB, CB nanpasie-
Huii. CKOpPOCTh BETPa BO BPEM:I ITTOPMOBBIX CUTYaIHi oT 7 10 25 m/c.
[lITopMOBBIE CTOHBI TPOBOLUPYIOT BeTpsl 3, 3C3 Hanpasnenuii. Cxo-
pOCTh BeTpa HaxoAuTcs B mpegenax 11-15 m/c.

ITopMoBBIe HaroHsl (HUKCHUPOBAIHMCH B sHBape (5 cuTyaumi),
despaie (1), maprte (2), anpene (1), mae (3), arycre (2), oktsaope (1),
Hos0pe (2), nexadpe (5). B utone, utone u centsiops 8 1991-2013 rr.
OTACHBIX HArOHOB HE OBLIO. DKCTpEeMalbHBIE CTOHBI HPOHMCXOAMIH
B erparne (1) m HOsIOpE (1).

B 93 % cirydaeB mTopMOBBIM HaroHam IMpeIIIecTBYIOT BETPHI B,
BCB, CB nanpasnenuii (B — 52 %, BCB 24 %, CB — 17 %). Betpst
C3, 10, 03 nHanpaBnenmnit Habmonanuce B 7 % ciydaeB, IPA 3TOM
OHH OOBIYHO NPUXOAWIHN Ha CMEeHYy WHTeHCHBHBIM B 1 BCB BeTpam,
JeiCTBOBAJIH Tiepell HaroHOM He OoJiee 3 4 U UMENIM CPEeJHIOI0 CKO-
pocth BeTpa 10 8 M/c.6B 50 % ciyuyaeB nepen ITOPMOBBIMU CTOHAMH
Habmogancs serep 3 HanpasieHus. B 25 % ciydaes myn Betep FOIO3
unu KO3 HanpapneHusl.

[IpoBeneHHbII aHATN3 IITOPMOBBIX CUTYAIMiA TO3BOJIHUT OoJiee 3¢-
(EeKTHBHO IUTAaHUPOBATh OEPEro3allUTHBIE MEPONPHUATUS U CTPOU-
TenbHble paboThl. CrenaHHbIe BHIBOABI MOTYT YYHTHIBATHCS MPH
HacCTpOiiKke Mojienel st pOrHO3UPOBAHU IITOPMOBBIX CTOHOB M Ha-
TOHOB B palfoHE MOPCKOM CTaHIIMK MBICOBOE.
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MOHUTOPHUHI TEMIIEPATYPbBI IOBEPXHOCTHOI'O
CJI0AA MOPs1 B AKBATOPHUH H0KHOI'O BEPEI'A KPBIMA
B 2023 'OlY HA OCHOBE CITYTHUKOBBIX
N KOHTAKTHBIX JAHHBIX

B. A. Pybaxuna 2, 10. B. Cumonosa, 0. A. Mapomkun

MI'U, Cesacmononw, Poccus
M yalenru93@mail.ru

KuroueBsble cjioBa: TemrepaTypa OBEpXHOCTH Mopsi, UepHoe Mope,
HOxup1it Geper Kpbima, TepMoOKoca, amBeUTHHT, CIyTHHUKOBBIE
naHHbIe, 6eperopbie HaOmoneHus, ckanep SEVIRI.

B wmensix mMOCTOSIHHOTO MOHHUTOPUHIA TEPMHUYECKHUX IPOLECCOB
B MPUOpEKHOHW akBaTopuu KppiMa B Hacrosmieid pabore OBLIO
MPOJOJDKEHO ~ HWCCIIEZIOBaHWE  W3MEHYMBOCTH  TEMIIEPaTypHI
nosepxHocT Mops (TTIM) B paiione FOxxHoro 6epera Kpeima (FOBK),
SIBJISIIOIIIETOCS aKTHBHOM peKpeallMoHHOW 30HOW. bbuin BIiepBbIE
TIPUBIICYCHBI JTAaHHBIE TE€PMOKOCHI, YCTaHOBJIEHHOM Ha
okeaHorpaguueckoii mwiarpopme Ha 6aze YUI'TIII MI'U B Karnusenu.
OTO yCTPOWCTBO HH(POPMALMOHHO-PEIUCTPUPYIOIIETO KOMILIEKCa
(UPK)  «KrioLab» wmeer 30  maTymkoB  TeMIlepaTyphl,
pacnosioxeHHbIX yepe3 1 M. [luckperHocTs n3Mepenuii pasHa 10 MuH.
B 2023 r. Obuta mpoBeleHa KBa3MHENPEpPHIBHAS PErUCTpaLUs
TEPMHUIECKHUX IIPOIIeCCOB B MpuoOpexHoii 30He KOBK ¢ koHIIa HIoHS 110
HOsIOph. Pe3ympTaThl 3THX W3MEPEHHWH JOCTATOYHO XOPOIIO
COTJIaCYIOTCSI C JaHHBIMH €KeIHEBHBIX OEperoBbIX HaOMIOJeHUH 3a
TIIM na YI'TIIT MI'U.

Pe3ynpraTel KOHTaKTHBIX HAONIOAEHWH OBUIM COMOCTaBIIEHBI
C IJaHHBIMU PETyJIIPHOTO CIHYTHUKOBOTO MOHHUTOPHHTa CKaHepa
SEVIRI (cnytHuka Meteosat) ¢ BpeMEHHBIM paspemieHdeM 1 4
U IPOCTPAHCTBEHHBIM pa3pelieHneM 5 KM 3a paccMaTpUBaeMbIi
mepuox 2023 1. Takke K aHanM3y CHUTyalii NPUBJICYEHBI
CIIyTHHKOBBIE KapThl Mopckoro noptaia MI'U (dvs.net).

ITo 6eperoBsiM m3MepeHUsAM B 2023 T. B IETHUI TTEPHOT BEIACIICHBI
IBa COOBITHS TIONHOTO amnBeJUIMHTa B HIOJE, KOTOpBIE TaKxkKe
MIPOSIBUIIMCH 110 U3MEPEHUSM TepMOKochl U ckanepa SEVIRI.
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30.06.2023 Betep ¢ 3amamgHBIMH cocTaBisrOrEME (270-280°)
U cpefHeld cKopocThlo okoyio 4,0 M/C  BbI3BaJ  AlBEJUIMHT
MPOAOJDKUTENILHOCTRIO OKOJIO Tpex cyTok (01-03 wmroms 2023).
MuHUMYM, TI0 TaHHBEIM OeperoBhIX HabmromeHui, coctasui 13,1 °C,
kotoperit mpumrenics Ha 08:00 01.07.2023. Ilo maHHBIM TEPMOKOCHI,
MuHumMyM TIIM Ha BepxHeM ropusonTe (cioit 1 m) paBnsmncs 12,3 °C
B 06:00 01.07.2023. B xoHIE HIONA BETEp IOT0-3aMagHOTO
HarpaBieHuss (230°) um cpemHedt ckopocThio 5,0 M/c  mpuBen
K alBEJUIMHTY TPOAOJDKUTENBFHOCTRIO JBOE CyTOK (28-29 wmrons
2023). MuHUMYM, TIO JaHHBIM OEperoBHIX HAOIIOJACHHN, COCTaBHII
14,4°C B 17:00 28.07.2023 r. Ilo wu3MepeHUSIM TEPMOKOCHI,
MUHUMallbHOEe 3HaueHWe HaOmomasoce B 21.00 28.07.2023
u coctaBmio 11,5 °C B BepxHeM cioe. JlaHHBII anBeUIMHT XOPOIIO
IIpoCcMaTpUBaETCs Takke Mo AaHHbIM ckanepa SEVIRI.

C cepenunsl aBrycrta A0 Hadana okTsops 2023 r. (18.08.2023—
05.10.2023)  nabmiomaics  CYHIECTBEHHBIH  TNPOTPeB  BOJ
¢ npesblmieHreM 3HadeHnit TIIM B cpennem Ha 1,9 °C B cpaBHeHHH
C MHOTOJIETHUM CPEIHUM 3HA4YCHHEM (3a KIMMATHYECKUIl Mepuon).
Maxkcumym TTIM 6b11 3adukcuposan B 17:00 23.08.2023 u coctaBui
27,3 °C. Kaptel TIIM, mocTpoeHHbIE HO CIIyTHUKOBBIM JIaHHBIM,
TaKKe HOATBEPKAAIOT HAJTMYUE PACCMaTPUBAaEMOI0 IIPOrpeBa.

ITo maHHBIM OeperoBbIX HAONIONCHHI, B aBryCT€ — CEHTIOpE
2023 r. BeTpbl BOCTOYHOI'O HampaBiIeHHUs cocTaBWiIM okoyo 51 % co
CPEAHUMH CKOPOCTSIMU 0K0JI0 3 M/c. CrOHHBIE BETpHI (C 3amagHbIMH
COCTABJISIOIIUMH) AJIS1 3TOrO MEpuoja MPaKTUIECKU OTCYTCTBYIOT —
okomo 3% or Bcex BeTpoB. Takas BeTpoBas OOCTaHOBKa
CIocOOCTBOBaNAa AJMTEIBHOMY YCTOHYMBOMY HAaroHy IPOIPETHIX
BOIHBIX Macc K mpuOpexHoil 30He. Ilo nmaHHBIM OeperoBbIX
HaOmoaennii, cpeaaemecsiarast TIIM B aBrycre cocraBmia 26,1 °C,
gro Ha 1,1 °C BbIIIE CpEeIHEMHOTOJETHETO 3a aBrycT (3a
KJINMAaTHYeCKUH Tiepruoa), a B ceHTsaope — 23,9 °C, urto Ha 2,2 °C
BBIIIIE CPEeTHEMHOTOJIETHET0. DTH JaHHBIE TAK)KE JOCTATOYHO XOPOIIIO
COBIIAJAIOT CO CITYTHUKOBBIMU n3MepeHusmu SEVIRI.

PaboTa BeImONTHEHA B paMKax rocyaapcTBeHHbIX 3aaanuii ®I'bYH
OUL MI'M no Temam: Ne FNNN-2024-0016 u FNNN-2024-0012.

95



Cexuus 1 «MccnepoBanus MpoLUeccoB B MOPCKOM cpesie Ha OCHOBE
KOHTAKTHBIX U JUCTAHIIMOHHBIX MECTO10B»

CYTOYHBIN XOJ TEMIIEPATYPbI
B 30HE PEYHOI'O IIVIIOMA U EI'O OCOBEHHOCTH
1HO JAHHBIM JJUCTAHIIMOHHOI'O 30HAUPOBAHUSA

B. A. Pybakuna 2, C. B. Crannunsiii, A. A. Ky6psikos

MI'U, Cesacmononw, Poccus
M yalenru93@mail.ru

KuaoueBble cjoBa: Temreparypa MOBEPXHOCTHOTO ciosi, YepHoe
Mope, peuHoil oM, SEVIRI, sSpKocTh BOCXOSIIETO W3ITYyUCHHS,
MODIS-Aqua, THEBHO MPOTPEB.

Hacrosmas paboTa mocBsieHa UCCIEIOBaHUIO CYTOYHOTO XO/a
TEMIIEpaTypbl TIOBEPXHOCTHOTO €105 BoA YepHOro MOpsl B 30HE CTOKA
peku (B wirome) Jynas. [[ns aToro paccMarpuBaics BpeMEHHOM X0
TeMIepaTypsl moBepXHOCTHOTO ciios Mopst (TIIM) B AByx Todkax —
B 30HE IUTIOMa W BHE ero. BrIOpaHbI criemyromie TOYKH: Touka | B
wome (44,7° c. ., 29,87° B. 1) u Touka 2 BHE mtoma (44,7° c. .,
31,38° B. m). Paccmorpen BpemenHoit xoa TIIM B HuX mjst OAHOTO
W TOTO K€ WHTepBalla BpeMmeHH. llpum BeIOOpe TOYeK Juis
WCCIICTOBAHUSI HCIIOIH30BAIKCH KAPTHI PACIpeIeIICHUST BOCXOISIIETO
u3 Boabl u3nyueHus. s ananusa BeiOpanst 2011 12016 rr. B pabote
ucnonb3oBanuch ganHble ckanepa SEVIRI o TIIM, a Ttakxe naHHbIe
MODIS-Aqua 0 SpKOCTH BOCXOJSIIETO0 HW3JIy4eHUs JUisl padoHa
YepHOro Mops.

beimn nostydeHsl caeayoomuye pe3ynbTarsel. B XonogHslid nepuon
roga U B TEepUOJ HHTEHCUBHOro octhiBanus TIIM B Touke 1
CYIIECTBEHHO HIXE, YeM B TOYKe 2. B Tmepmos WHTEHCHBHOTO
Iporpesa U B Temblid nepuod roga TIIM B 30He mIOMa B CpeaHeM
BBIIIIe, YeM B OJIM3IIEKAIUX TOYKax BHE ero. OTMEYeHO, YTO IS
OTHETBHBIX COOBITHI THEBHOTO IPOTrpeBa cKOpocTh n3MeHenus TIIM
3a CyTKH BBIIIIE B TOUKE B IUTIOME, YEM B TOUKE BHE €T0 — B TCUCHHE
OJIHUX CYTOK MakcumanbHOoe 3HaueHue TIIM nocturaercst pauslie,
a 3arem naaenue TIIM 10 MUHUMAaJIbLHBIX 3HAYEHUH TaK)Ke HACTyTaeT
paHbIIle, 9eM JUII TOYKH BHE TUTIOMa. BBIIeneHo 1ocTaToqHO MHOTO
Takux ciydaeB. [logpoOHO paccMOTpeHbl Hanboliee SPKUE MPUMEPHI
3THX cOOBITHH Tporpesa 3a 6 u 8 urons, 8, 10 u 11 urons, 6, 9, 16, 19
u 20 aBrycra 2011 r., a takxke 9, 15, 16 aBrycra 2016 .
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Takyto 0COOEHHOCTH CYTOYHOTO XOJa TEeMIIepaTyphl B paioHE
PEYHOTO CTOKA MOJXHO OIPENCINUTh CIACAYIOIIMM  00pa3oMm.
M3MeHYHBOCTH TEMIIEPATYPHI B X0J1€ CYTOUHOTO IIUKJIA OMPEIEIISIETCS
repepacrpeieNieHHeM MMOTOKa COJNHEYHOTO HM3IY4YeHHS W TITyOWHOH
nporpesa. Ha remmeparypy Takxe BIUSET MOTIIOMICHNUE CBETa BOAHOU
Cpeloil W Tepepaclpe/ielicHHe SHEPruM 3a CUeT TypOyJIEHTHOTO
nepeMeruBanus. Hamuume cTpaTH(QUKAIME MOXET CYIIeCTBEHHO
OTPaHUYMUTh TOJIIMHY CJOSI BOA, B KOTOPOM IPOHMCXOJHT
MEepPeMEIINBAHNE M TEePEpACTIPE/ICICHHE TeIla. PedHbIe TUTIOMBI
XapaKTEPU3YyIOTCs 3HAUYUTEIBHBIM nepenangom IJIOTHOCTH
B IOBEPXHOCTHOM CJIO€ M MHTEHCHBHBIM IIOIJIOIICHUEM TeEILa.
COOTBETCTBEHHO, KOTJa CKOPOCTh BeTpa W IIOTOKH TeEIUia
NPUOIU3UTEIHLHO OJIMHAKOBBI, UMCHHO B 30HAaX PEYHOI'O CTOKA UMEET
MECTO MaKCHMallbHasg — B CPAaBHEHUU C JIPYTUMHU pailoHaMHu MOpsl —
CyTOYHas! N3MEHYNUBOCTH TEMIIEPATYPHI.

B pabGote Takxke pacCMOTPEHBI OTHACIBbHBIC COOBITHS IPOrpeBa
B 30HE PEYHOTO CTOKa, /Ui KOTOPHIX HAOIOJAIOTCS TOBBIIICHHBIC
3HaueHus Kodduimenrta spkocTr. [lomydera Xoporo BeIpaKeHHAs
3aBUcUMOCTh 3HadeHud TIIM u aMmiauTyapl CyTOYHOIO XOJa OT
ko3¢ puIueHTa SIPKOCTHU BOCXO/JISLIETO H3IIyYCHHUS,
XapaKTEPU3YIOIIEr0 MyTHOCTb BO/I.

Crenyer OTMETUTh, KOTJ/Ia TOJIIMHA TUTIOMAa MEHBIIE TOJIIIHHBI
MMMKHOKJIMHA, HAOJII01aeTCs ONEPEIKEHUE B POTPEBE U TIOBBIIICHHBIC
3HaueHus TIIM. B ycnoBusix, Koraa TONIIMHA IUTIOMa COBIAIACT
C TOJIIIUHOW MHUKHOKIWHA, 3HadeHus TIIM npumepHO OJIMHAKOBBI
JUISI CPaBHHUBAaE€MBIX pPANlOHOB, OIEPEKECHUS B TMPOTPEBE HE
HaOJIrogaeTCs.

PaGora BeImonHeHA B pamMKax rocyaapcTBeHHoro 3ananus ®I'bYH
OUIL] MI'U o Teme: FNNN-2024-0012.
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IMPOABJIEHUA KOPOTKOIIEPHUOJHbIX
BHYTPEHHUX BOJIH
B IPUBPEXHBIX PANOHAX ABAUAHCKOI'O 3AJIMBA
11O JAHHBIM PA3JINYHBIX CEHCOPOB
JUCTAHIMOHHOI'O 30HAUPOBAHUA

E. U. Ceepryn ¥, B. A. I'nyxos, O. B. I'tutko

HO PAH, Mocksa, Poccus
™ Egor-svergun@yandex.ru

KaoueBbie cj10Ba: KOPOTKOIEPUOJHBIE BHYTPCHHUE BOJIHEI,
Sentinel-2, mumapHoe 30HAMpPOBaHNE, (Da3oBas CKOPOCTh, BHYTPEHHUE
MIPIJIMBHBIC BOJHBI, ABAaUMHCKUH 3aMuB, beueBruHCKas Oyxra.

ABaunHCKMi1 3B TUXOT0 OKeaHa SIBIISETCS paliOHOM YacTOU pe-
THCTPAL KOPOTKOIIEPUOIHBIX BHYTpeHHUX BoiH (KBB), uro cBs-
3aHO C HaJIW4YMEM KPYTOTO MaTEpPUKOBOIO CKJIOHA, Y3KOro Iienabda
u BiusHueM npuinBoB. KBB perucrpupoBanucs B ABaUMHCKOM 3a-
JIMBE TUCTAHLIMOHHBIMHM U KOHTAKTHBIMH METOJIaMH, a2 B HEKOTOPBIX
CIIy4asx — IPH CHHXPOHHOM NPUMEHEHUHU 3THX METOAOB. Y CTAHOB-
nenHo, yto KBB ¢ ammutygamu 0koio 4 M HaXOJST CBOE OTPaKCHHE
Ha MOPCKOH IMOBEPXHOCTH B BUJE APKO BBIPAKEHHBIX MPOSBICHUH C
JUTHOM BoJHBI 0K0I0 400 M. OnHAKO CyIOBBIE HAOIIOJCHHUS BEChMa
OTPaHMYEHBI 110 IPOCTPAHCTBY M MOTOAHBIM ycloBUAM. IIpu n3yde-
HUM TpoleccoB pacnpocTtpanenns KBB Heob6xoauMo mnomydarthb
HanOoJiee TOJHBIM HaOOp XapaKTepUCTUK, TAKUX KaK aMIUIMTY[a,
JUIMHA BOJIHBI, (ha30Basi CKOPOCTh U HANpaBJICHUE PacIIPOCTPaHEHUSI.
WnuTepec mpenctaBisgeT KOMIUIEKCHPOBAHHWE NAHHBIX — KBa3UCHH-
XpOHHAas CITyTHUKOBAasi M a3pOPOTOCHEMKa TO3BOJISIET OLICHUTH CKO-
pocTH U HampaBieHus pacupoctpanenust KBB. Henoctatkom naHHbIX
JUCTaHIMOHHOTO 30HAMPOBAHMSA SIBISICTCA OTCYTCTBUE MH(DOPMAIUK
0 BEepTUKaIBHOU cTpyKType 1 ammuTynax KBB. JIugapHoe 30H11pO-
BaHUE MO3BOJIIET OLIEHWBATh W3MEHYMBOCTh BEPTHKAIBHOW CTPYK-
TypBl IPUMOBEPXHOCTHOTO CJOsS, YTO JA€T BO3MOKHOCTB IOJIYYHTh
HaunOoJIee MOJIHYI0 HHpopMaIHIo 0 Xxapakrepuctukax KBB.

PaboTa ocHOBaHa Ha AaHHBIX HATYPHBIX M3MEPEHUH B MpUOpEK-
HBIX pailoHaXx ABauMHCKOTO 3a/MBa, BBINOJHEHHBIX B CEHTIOpe
2018 r. ¢ bopra camonera-nabopatopun. 12 centsiops 2018 r. ObuH
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MIOJTyYeHBI TOCNIEI0BATENbHBIE (DOTOCHIMKH C MCIOJIH30BAHUEM Ka-
Mephl Xiaomi Yi ¢ pa3pemienuem 16 M, a Takxke 3aliucH BIOJb Tajl-
coB paaunomerpuueckoro nugapa AIlLJI-3 ¢ yacToroil 30HAMpPOBaHUSA
30 I'm u sHeprueit 3ouaUpyromero uznydenus 40 m/x. JlononHu-
TENILHO MCIOJIB30BAJICS CITyTHUKOBBIM CHUMOK Sentinel-2 ot 12 cen-
Ts10ps1 2018 1. B 00:26 UTC c paspemenuem 10 M B kaHamax BUAUMOTO
nuanasoHa. [{ns ananusa cBsizu npossieHuid KBB ¢ ouaramu renepa-
MU BHYTPEHHETO TPHINBA PACCUUTHIBATACH MAaccoBasl IMPUIIMBHAS
CHWJIa IIJIaBYYECTH 110 JaHHBIM IpuiuBHOTO atiaca TPX09, peananuza
GLORYS u 6arumerpun ETOPO.

Amnanmu3 cHuMKa Sentinel-2 MO3BOJMI BBIIBUTH B IPHOPEKHOU
30He ABaunHCKOTO 3anuBa 15 npossrienuit KBB ¢ niuHO BOTHBI OT
40 o 130 M u uMHOM JIMaUpyroIero rpedHs ot 1 1o 8 kM. bonbmua-
CTBO TIPOSIBJICHU pacIpOCTPaHSUIACh BAOJIb Oepera Ha ceBepo-3amall.
[Mo manHBIM a3podoTocheMKH B paiioHe Bxoaa B beueBuHCKYO OyXTY
ObuTO0 3aperucTpupoBaHo npossienne KBB nHang rmyOuHON oOKoio
12 M, HanpaBieHHOe B OyxTy. JlmiHa BomHBI cocTaBmia 50 M, a inHa
Tuaupytomero rpedHs — okomo 1 kM. Ha m3o0pakennn Sentinel-2
OBLIO 3aperucTPUPOBAHO CXOJHOE MO (hopMe MPOSBICHHE C aHAJIO-
TUYHBIMH XapakTepUCTHKaMU. BpeMeHHOI Jar Mexay u300paKeHH-
MU ¢ OTOKaAMEPHI M CITy THUKA MTO3BOJIMII OIEHUTH CKOPOCTh Pacipo-
ctpanenus KBB, koropas cocraBuna 0,24 m/c. O0paboTKa JaHHBIX
JUJAPHOTO 30HAMPOBAHMS IO3BOJIMNIA BBISIBUTH KBa3UIEPUOIHYC-
CKYI0 H3MEHUYHBOCTh (JOPMBI CIIajia 9X0-CUTHAIA Ha TIIyOHHAX OT 5 710
8 M ¢ paccTogHHeM MexXay nukamu okosio 50 M. BeposTHeIM Mexa-
HU3MOM 00pa30BaHMsI JaHHOH BOJHBI MOKET CIY)KHTbH pacmai BHYT-
PEHHUX MPWINBHBEIX BOJH Ha OpoBKe mIenb(a ¢ MOCIeIyoNIUM pac-
MIpOCTpaHEHUEM B 00JaCTh MaJIBIX TNIYOHMH. DTO KOCBEHHO IOJTBEP-
YKTaeTCsl HATM4YKMeM MOOJIM30CTH oYara reHepalii BHyTPEHHETo MpH-
JIMBa, BBIIBICHHOTO IO pe3yibTaTaM pacdyeTa MacCOBOM MPUIMBHOM
CHJIBI TIJIABYYECTH.

PaboTa Oblia BEHIMONIHEHA B paMKax TOCYJapCTBEHHOTO 3aJIaHUS
MO PAH no teme Noe FMWE-2024-0028.
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KOPOTKOININEPUO/JHBIE BHYTPEHHUE BOJIHBI
TUXOOKEAHCKON AKBATOPUUA KAMYATKH
N CEBEPHBIX KYPUWIBbCKHUX OCTPOBOB
IO JAHHBIM MHOT' OJIETHUX CITYTHHUKOBBIX
PAIMOJIOKALTMOHHBIX HABJIIOJIEHUI
20152021 TO4OB

E. . Ceepryn '™, A. JI. MaxoBukos "% A. B. 3umun "*

' 1O PAH, Mocksa, Poccus
rcrery, Cankm-Ilemepbype, Poccus
™ Egor-svergun@yandex.ru

KiroueBble cJjI0Ba: KOPOTKONEPHOAHBIE BHYTPEHHUE BOJIHBI,
panuoNIOKaMOHHbIE W300payKeHUsl, O4arn TEeHepalid BHYTPEHHHX
MPWIMBHBIX BOJH, TUXUH OKeaH, menbd.

Tuxookeanckas axkBaTopusi OnmM3 mosyocTpoBa KamuaTka
1 ceBepHBIX KypHiIbCKUX OCTPOBOB SIBISIETCS PaiOHOM AMCCHUIAINH
SHEPrUM BHYTPEHHEro npwiuBa. MHAMKaTopoM  MpOLECCOB
TpaHchOpMalMd W pacliajja BHYTPCHHUX NPHIMBHBIX BoiH (BIIB)
SIBIIAIOTCS KOPOTKONEpHOHbIe BHyTpeHHue BoaHb! (KBB), koTopbie
LIIMPOKO PacHpoCTpaHEHbl B HcciaeayeMoM paione. [lpomnuisie
HCClIeIOBaHUsl  ToKazanu, 4to mnpossieHuss KBB  3mech
PETUCTPUPYIOTCS BO BCE CE30HBI I0Jla, a paloOHbl UX YacTOH
BCTPEYAaEMOCTH TPEACTAaBISAIOTCS CcTaOWiIbHBIMU. OpHako Ui
MOATBEPXKIACHUST 3TOro Tpedyercs 00OOLIEHHE JaHHBIX Ha
MHOTOJIETHEM BPEMEHHOM HHTepBaie. KpoMe TOoro, MaTepHUKOBBIN
CKJIOH monyocTpoBa Kamuarka u ceBepHbIX KypHIBCKHX OCTPOBOB
SIBIIAETCS pallOHOM HepecTa BOCTOYHOKAMYATCKOW TOIMYJISLUU
MuHTas. IIpy 5TOM 4HCIEHHOCTh JAaHHOTO BHAA HA PAHHUX CTAIUAX
pPa3BUTHSl 3HAYMTENBHO MEHSETCS OT roja K TroAy, BEPOSTHO IO
JeiicTBUeM a0HOTHYeCKUX (akTopoB cpensl. OIHUM M3 TakuX
(akTOpOB MOXET BBICTYyNAaTh HM3MEHYMBOCTh HHTEHCHUBHOCTHU
BHYTpEHHEro BoJIHEeHHs. Takum oOpa3oM, MpencTaBisieT HHTEpeC
M3y4YEeHHE MEXT0/J0BOM M3MEHUYMBOCTH XapaKTEPUCTHUK MpPOSBICHUN
KBB na nanHoii akBaTOpUHU.
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Jnsg  amamm3a  xapakTepucTHK TposiBiieHnid  KBB  Obutm
UCITIOJIb30BAHbl PAJMOJIOKAIMOHHBIC U300pakeHus Sentinel-1A/B
B pexxume cveMku [W ¢ paspemennem 20 M. C sHBaps 2015 mo
nekadps 2021 1. 6pu10 mocTymHO 2529 m3o0paxkenuit. [IposBieHms
KBB Ha HMX perucTpupoBajuCh B BHJI€ UEpEayIOLIHUXCA
OYrooOpasHBIX IIOJIOC YCHJICHWS W OCJIabJieHHs CHUTHaua.
PeructpupoBanucy reorpaduveckne KOOPAWMHATHI  IMPOSIBICHUH,
KOJIMYECTBO BOJIH B IAaKeTe, JUIMHA BOJHBI, JJIMHA JIMIUPYIOIIETO
rpeOHs B MakeTe W HampaBlieHUE pacmpocrpaHeHus. s anammsa
MPUYHMH U3MEHUYMBOCTH KoJindyecTBa nposiinenuit KBB npusnekanuch
JlaHHbIE O MPHUBOJHOM BeTpe peaHanusza ERAS, ¢ ucnons3oBaHueM
TemmnepaTypsl u coneHoctn peananuza GLORYS, ckopoctn
npwiuBHBIX Tedenudt armaca PTXO09 wu Oatumerpun ETOPO
paccuYUTHIBAIACH MACCOBAsl IPUIIMBHASI CUJIA TUIaBYYECTH.

C suBaps 2015 mo nmexabpp 2021 1. OBUIO 3apErdCTPUPOBAHO
2966 nposinennit KBB. M3 Hux B 3umHuil mepuon 64 (2 %),
B BeceHHUI — 142 (6 %), B netuuit — 1583 (53 %), B ocennuit — 1157
(39 %). MakcumanpHoe umcno mposiBieHuit (ot 80 mo 180)
peructpuposainock B urose B 2020 r., B aBrycre — B 2016 — 2019 1T,
BceHtsioOpe — B 2015 um 2021 rr. MuHMManibHOE KOJIHYECTBO
MPOSIBICHUM 0TMEUYAJIOCh B 3MMHUE U BECEHHUE MECALIBL. Y BEIMUCHUE
KonmuecTtBa mposiBieHuit KBB B JieTHHE W OCEHHHUE MeECSLbI
COTIPOBOX/IA€TCSI  CHI)KEHHEM CKOpPOCTH  IPHUBOJHOIO  BETpa,
000CTpeHHEeM TNHKHOKIMHA ¥  YBEIMYEHHEM HWHTCHCUBHOCTHU
TEHEPALMHU U pacliaja BHYTPEHHEr0 IPUIKBA 10 pe3ybTaTaM pacyeTa
MaccoBoil mpuIMBHOM cuibl IaBydecTd. [lomoOHas  cBs3b
XapakTepHa AJisl BCEro UCCIeayeMoro nepuoja. To ecTb Ha OCHOBE
MHOTOJIETHUX  CIIyTHHKOBBIX  JTaHHBIX OBUTH  ITOATBEPIKIEHBI
3aKOHOMEPHOCTH HW3MEHUYMBOCTHM U MeXaHH3Mbl reHepanuun KBB
B JaHHOM peruoHe. Kpome Toro, Obuia cdopmupoBaHa 0asa
XapakTepHuCTHK npossicHuit KBB mist comocraBiieHns ¢ TaHHBIMHU 00
YPOKAMHOCTH MOKOJIEHU BOCTOYHOKAMYaTCKOTO MUHTAas.

HccnenoBanne BHINOIHEHO 3a c4eT rpanTa Poccuiickoro HaygyHoOro
tdhonma Ne 23-17-00174.
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KPACHBIE ITPUJINBbI B TATAHPOI'CKOM 3AJIMBE
A30BCKOI'O MOPA

C. B. Crannunsiii ™, H. B. Bacuiienko, A. B. MenBenesa,
A. A. KyopsikoB

MTI'U, Cesacmononw, Poccusa =
sstanichny@mail.ru

KiaroueBble cjoBa: A30BCKOE MOpe, KpacHble MPUIUBHI,
JMCTAHIIMOHHOE 30HIMPOBAHUE.

Bypuoe passurne ¢pukosputpun- (OI) comeprxamiux Bogopocien
0OBIYHO HA3BIBAOT «KPACHBIM IPUIMBOM)» U3-32 0COOCHHOCTEH CIICK-
Tpa morjomieans PO W HATWMYHA IIOJIOC TOTJIONMIEHUS] B 3€JICHOM
1 KpacHOM o0mnacTax cmekTpa. Boasl ¢ GonbIIMM copep)kaHuEM Ta-
KOTO MHUTMEHTa BOJOPOCICH, KaK MPABUIIO, BBITISAST OYPBIMH WA
KpacHBIMU. Psiy1 Bomopociielt MOXKeT BBIACNATh TOKCUHBI U OKa3bIBaTh
HEraTWBHOE BIVSIHHE Ha dKOcHcTeMy. Vcmonp3oBaHre MaHHBIX IH-
CTaHIIMOHHOT'O 30HAUPOBAHUS IO3BOJIAET ONPEACIATH 30HbI PA3BUTHUS
(UBEeTeHMs1) TaKUX BOJIOPOCIIEH MO CIIEKTPAIbHBIM OCOOEHHOCTSIM BOC-
XOJSIIero u3MydeHusd. B HacTosimel paboTe Ha OCHOBE JaHHBIX CKa-
mepoB MSI u OLCI mpoBeneno wuccienoBanue mposiBieHus DO-
coJiep>KaIux Bojgopociei B Taranporckom 3amuBe A30BCKOIO MOPS 3a
2017-2024 rr. {1 BeIACIICHHS 30H IBETSHUS MCIIOI30BAIMCH KaHAITBI
B 3€JICHOM, KpacHOM 00J1aCTH CIIEKTPa W KaHaJl BHE 30HbI [TOTJIOIICHHS
murMeHToB (11 u 5 coorBercTBeHHO A1t OLCI u MSI). Ot™MeTnM, 4T0
nanablie OLCI nmerot nmy4iiee BpeMeHHOE paspelieHre (MHPOPMaIHIo
MO>KHO TIOJTyJaTh IPAKTHUYECKH XKETHEBHO), a nanabie MSI uMmeroT 60-
Jee BHICOKOE MPOCTPAHCTBEHHOE pa3pellieHue, YTO MO3BOJIET Oolee
TOYHO M3Yy4YaTh paclpelelieHHe B 30HAX KOHBEpreHIww. JlomoiHu-
TEJILHO UCIIO0JIh30BAIMCH IaHHbIE O TeMIiepaType ckanepa TIRS.

ITokazaHo, 9TO KpacHbIe MPHUINBBI HAOIIOMAIOTCS €KETOAHO C Ce-
peIlMHBI UIOHS 110 Cepe/IMHY aBrycTa Mpu Temneparype Boa ot 24 °C.
AkBaTopuel IepBOro MPOSBICHUS MPUINBA, KaK IPABUIIO, SIBIISICTCS
CEBEPO-BOCTOYHAS YacTh TaraHpOrCKOro 3ajiuBa BHE COOCTBEHHO
Jonckoro momMa. Jlanee nBeTeHrne HAOIIOAaeTCs IO BCel akBaTOPHH
3aJIMBa ¢ MAKCUMAJIBHBIMU 3HAYEHUSMU B KOHBEPT'CHTHBIX 30HAX TP
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ciabbIx BeTpax. Bomopociau cocpeioToueHs! B TOBEPXHOCTHOM CIIO€
U MMEIOT TMOJIOKUTENbHYIO MiaBy4decTb. OOJacTH LIBETEHUS WMEIOT
OoJiee BBICOKYIO TEMIIEPATypy 3a CUET MOTJIOICHUS COJIHEUHOTO H3-
Jy4eHusl.

PaGora BrimonHeHa py prHAHCOBOH Mozepkke rpanta PHO 23-
27-00421 «Pa3BuTHE METOJOB CIYTHHKOBOI'O MOHHTOPHHTA aHO-
MaJIBHBIX IIPOIIECCOB B MOPCKUX 3KOCHCTEMaxX Ha OCHOBE MHOT'OCIIEK-
TPaJBbHOTO MOAXOAa». JlaHHBIE MOJyueHBI B PaMKax I'OCYAapCTBEH-
Horo 3ananusg FNNN-2024-0012.

BHYTPEHHHUE BOJIHbI: MEXAHWU3MBI ITPOSIBJIEHUSA
B JAHHBIX /133, BBAUMOJEUCTBHUE
C IMHAMHWYECKUMHU CTPYKTYPAMU

C. B. Crannunslii ¥, A. B. Megsenena, A. A. Kyopsikos,
P. P. Cranununas, T. B. Muxaiin4ueHko

MI'U, Cesacmononw, Poccus =
sstanichny@mail.ru

KarodeBsble c10Ba: BHyTpEHHHE BOJHBI, MHOTOCIIEKTPAIILHBIC TIOI-
XOJIbl, TUCTAaHITMOHHOE 30HIUPOBaHNE.

Bryrtpennue Bomubel (BB) B crparndunupoBaHHOM OKeaHEe [0-
BOJIBHO YacTO BCTpEUAroIieecs sSBJICHHE.

CryTHUKOBBIC JaHHBIC IUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMITH
(/133) mo3BoutsitoT HaOMrOAATH MposiBiieHUs: BB 1o n3MeHnenuo xapak-
TEPUCTUK TIOBEPXHOCTHOTO CIIOS 33 CYeT (hOPMHUPOBAHUS KOHBEp-
TE€HTHO-JUBEPIEeHTHBIX 30H IIPU POXO0XKICHNUHU nTakeTra BB.

PaccMoTpeHbl MEXaHU3MBI, ONIPEACISIONINE MPOSBICHUE BHYTPCH-
HUX BOJH B JJaHHBIX CEHCOPOB ONTHYECKOTO nuamna3ona. Kpome Tu-
MMAYHBIX MEXAHU3MOB — «JIMHAMHYECKOTO» M «CIMKOBOTO», — XapaK-
TCPHBIX JJId padapHBIX JTaHHBIX, B OIITUYCCKOM IMAIIa30HC BBIACIICH
MEXaHU3M, CBSI3AHHBIA C MOJIYJSIMEH TOJIIMHBI PaCCEUBAIOIIETO
cios mpu mpoxokaeHnn maketa BB. Ilocmemnmit Hambosee 9acTo
MPOABJIAICTCA B 30HAX IUIIOMAa U paﬁOHaX IBCTCHUSA pacCECUBAIOIINX
BOJIOPOCIICH, TAKMX KaK KOKKOJIUTOPOpHabl. [IpemiokeHbl MeTo bl
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pasfesieHus OTPa)KEHHOW M pacCesTHHON KOMIIOHEHT BOCXOISIIETO U3~
JaydeHus. PaccMoTpeHsl npuMepsl peructpannu BB s pasnuuHbix
aKBaTOpHiA, B TOM YHCJE 32 CUeT MOLYJLSILIMH IUIAaBaIOLIMX CyOCTaH-
LU (ECTECTBEHHBIE U UCKYCCTBEHHbIE IUICHKH, JIEASHON IIOKPOB, IUIa-
BalOIINE BOJOPOCIH). BbIeneHsl Takke MPOsSBIECHH 3a CYeT MOTYJIs-
nuu BB monmu nmosepxHOcTH, MOKpBITOM NeHOU. IlocienoBarenbHbie
CHMMKH OJTHOTO IMTAKeTa MO3BOJISIOT OLIEHUTh CKOPOCTh PAacIpOCTpaHe-
Hust BB. Ckopocty pacnipocTpaHeHus Takke MOTYT ObITh OLIEHEHSHI 110
OJTHOMY CHUMKY ISl TIEPHOANYECKH TeHEPUPYEMBIX BOJH NMPUINBAMHU
[IPH 3HAHUU MOJIOKEHUS HCTOYHMKA TEHEPALUU BOJIH U XapaKTEPUCTHK
npunuBa. Pacnipoctpansroniasics BB B3aumonaeicTByer ¢ quHamMuye-
ckumHu cTpykrypami. Ilo Tpanchopmanmu pponra BB BozmosxHO orre-
HUTH COOCTBEHHBIE CKOPOCTH WIIM Mepenaabl CKOPOCTH B BHUXPEBBIX
CTPYKTYpaX, ppoHTabHBIX 30Hax. [loka3aHsl ciy4au TpanchopMayu
BB na rpannne mmnoma. OTMedaercsi CyIecTBOBaHUE TTEPHOINIECKUX
HUCTOYHHKOB reHepanuu BB B «becnipunmBHOMY YepHOM MOpe.

PaGora BrimonHeHa py PrHAHCOBOH Moz iepkke rpanta PHD 23-
27-00421 «Pa3BuTHe METOJOB CIyTHUKOBOTO MOHHUTOPHMHIA aHO-
MaJIBHBIX IIPOLIECCOB B MOPCKHUX 3KOCUCTEMAX HA OCHOBE MHOI'OCIIEK-
TPaJIBHOIO MOAXO0MAa». JlaHHBIE MOJy4YEeHBl B paMKaX roCyJapCTBEH-
Horo 3anaHus FNNN-2024-0012.

BEPTUKAJIBHOE IIEPEMEIINBAHUE
B CEBEPO-3AIIAJTHOM YACTHU AITOHCKOI'O MOPSI
B IEPUO/J AIIPEJIb — OKTABPD 2015 'OJIA

JI. B. Crenanos ' ®, A. T'. OcTpoBckuii

"' TOM JIBO PAH, Braousocmox, Poccus
2 HO PAH, Mocksa, Poccus
X step-nov@poi.dvo.ru

KuioueBble cji0Ba: TOHKOCTPYKTYpHBIE Tpoduin, SImoHCKOe Mope,
BEPTUKAIHHOE repeMenInBaHue, TOHKOCTPYKTYypHas
napaMeTpu3alys, Me30MacITaOHbIe BUXPH, TPOITUICCKHUE ITUKIIOHBI.

Ha ocHOBe TOHKOCTPYKTYpHBIX mpoduield Temmeparyphl,
COJICHOCTM M CKOpPOCTH TEUEHHUM, IIOIYYEHHBIX C 3aiKOPEHHOU
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CTaHIINW, W3YYECHBI OCOOCHHOCTH BEPTHUKAIBHOTO IE€PEMEITHBAHIS,
a TaKk)Ke BEPTHKAIBFHOrO OOMEHa MAaccCOH, TEMJOM W PacTBOPEHHBIM
KHCJIOPOJIOM B CEBEpO-3aMagHoil yacT SIMOHCKOro MOps 3a TepHOA
¢ ampeds o okTsiops 2015 T.

B mpennonokennn o Beaymied posm ci1aboro HEIMHEHHOTO
B3aMMOJICHCTBUS BHYTPEHHHX KBa3MWHEPIHOHHBIX BOJH W MOAXOJA
TOHKOCTPYKTYPHOU ITapamMeTpHU3alliyl TOITYYCHBl KOJINYECTBEHHBIC
OIIEHKH WHTEHCHUBHOCTH JMICCHUIIAIIMM KWHETHYECKOH JHEepruu
TypOyJieHTHOCTH U 3()(HEKTUBHOTO 0OMEHA TEIIIIOM, COJBIO U MACCOH.
[lokazaHo BIMSHHME ME30MACIITA0HBIX BHXpEH M pacHpOCTpaHEHHS
JIBYX TPOMHYECKUX IUKIOHOB Ha MHTEHCHU(PHUKAINIO BEPTUKAIHLHOTO
obmeHa. Bkian mpoueccoB JBoiiHOW IudQy3uu B BEpTUKAILHOE
nepeMenInBaHne 00CyKIaeTCsl.

U3MEPEHME KAITMJIJIAPHBIX BOJIH
HA OKEAHOTI'PA®UYECKOM IJIAT®OPME

B. B. Crepasiakun ¥, O. A. Py6an, I'. M. Anuen

MUPDA, Mockea, Poccus
X sterlyadkin@mail.ru

KioueBbie ciioBa: nasepHbId BOJMHOTpad, KalWLIISIpHBIC BOJHEI,
HaTypHBIE U3MEPEHUS KaIWIIAPHBIX BOJH, CIIEKTPHI BOJTHEHMUS.

Onucan nporpecc Npy U3MEPEHUSIX TapaMeTPOB MOPCKOTO BOJIHE-
HUS B YaCTH IPABUTAIMOHHO KaIWIISIPHBIX U KalTMJUIIPHBIX BOIH. M3-
MEpEHUsI OCHOBAHBI Ha HCIIOJIb30BAaHUH JIA3E€pHOTO BOJIHOTpada, pas-
paborannoro B PTY MUPOA, KoTOpPEIil HPOBOANUT CKaHUPOBAHHUE TIO-
BEPXHOCTH 110 3aJJaHHOM TPAEKTOPUH U PETHCTPUPYET MPOGHIN BOJI-
HEHUs Ha BUIECOKaMepy. BakHBIM pe3ysIbTaTOM SIBIISETCS MOSBICHHE
BO3MOKHOCTH ITPOBENCHUS ONTHYECKUX U3MEPEHUI B JTHEBHBIX YCIIO-
BUSIX TIpH SPKOH (DOHOBOW 3acBETKE MOPCKOHM IMOBEPXHOCTH, IO-
CKOJIKY UMEHHO JHEM IPOMUCXOAAT HanOosee 3HAYUTEIbHbIE U3Me-
HEHHUSI CKOPOCTH BETpa U CTPYKTYpPbl BOJHEHUS. J[OIOIHMUTEIBHBIN
Mporpecc CBs3aH C MOBBILICHUEM YacTOTHl PabOThI BHIICOKaMEPHI
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1 0OHOBJIECHUS TPOdUIICH. DTO MO3BOJIIET MPH CIEKTPAITBHBIX H3Me-
PEHUSX MPOJABUHYTHCS B BEICOKOUACTOTHYIO 001acTh 1o 30...45 I'm,
YTO COOTBETCTBYET YUCTO KAMWILIAPHON (PpaKIHH.

B nmokname mpuBOmIATCS pe3ysbTaThl M3MEPEHHH, MPOBEICHHBIX
B utoHe 2024 1. mpu pa3IHYHBIX CKOPOCTAX BeTpa. IlocKonbKy cKaHu-
pOBaHME JIa3epHOTO Jyya MPOBOJWIOCH B/IOJIb CTOPOH MPSIMOYTOJIb-
HOTO TPEYTOJILHUKA, TO MPEJACTABUIACH BO3MOXHOCTh TPEXTOUEUHOTO
pacdera IByMEpHBIX YKJIOHOB Ha pa3nuyHbIX MacmTabax. [Ipencras-
JIEHBI 3aBUCUMOCTH YE€ThIPEX MOMEHTOB IByMEPHBIX YKIOHOB OT Mac-
mTaboB, HA KOTOPBIX YKJIOHBI H3MEPSUINCh, OT CKOPOCTH BETPa, BO3-
pacTa BOJIHEHHUSI.

OOCyXIaroTcss TPYIHOCTH W OTPAHUYCHHUS HCIOJIB3yeMOrO0 Me-
TOJ1a, BO3MOXHOCTH €TI0 JaJbHEHIIero pa3BUTHS.

Pabota BeimonHeHa npu nogzepxke rpanta PH® Ne 23-17-00189.

HUCCJIEJOBAHUE OCOBEHHOCTEM TEPMOXAJIMHHON
CTPYKTYPbI U JIUHAMUMKH BO/I B IIPOJIUBE
BBEPKE3YH/I 1 BLIBOPI'CKOM 3AJIMBE

0. A. Tatapenko ¥, I, JI. Fnymaxos, A. A. Mopo3,
E. M. IlayToBa, A. C. ABepkues, O. U. llleBuyk

PITMY, Cankm-Ilemepbype, Poccus
My tatarenko@rshu.ru

KuaroueBble cioBa: bantuiickoe mope, @uHCKMI 3a5IUB, TUAPOTIOTH-
YECKUE U3MEPEHUS, TEPMOXAJIMHHASA CTPYKTypa BO.

B paiione nponuBa brepke3yHa, B KOTOPOM pPacIoJIOKEHBI OXpa-
HsIEMBIE OCTPOBA, OCYIIECTBISETCS NEATEIHLHOCTh HE(PTEHATUBHOTO
IopTa, a TaKkKe aKTHBHO OCBAWBAETCS MAPHUKYJIBTYPHOE XO3AHUCTBO,
YTO OKa3bIBACT BIIMSHUC HA MPUOPEKHBIC TEPPUTOPUHU, OHOJIOTHYEC-
CKHE Pecypchl H CTPYKTYpy BOJ IposinBa beepke3yHa B ceBepo-Bo-
cToyHOM yactu PuHcKoro 3anupa. [1o 3Toi mpuuuMHe AJid YCTOWYHU-
BOTO MCIOJIb30BaHMsI IPUPOTHBIX PECYPCOB JAaHHOTO paiioHa HE0OX0-
JUMO OCYILIECTBIISTH MOCTOSHHBIA MOHUTOPUHT psifa THIPOJIOTHYE-
CKUX W THIPOXHUMHYECKUX XapaKTEPUCTUK BOI.

106



MOpr Poccun: COBPEMCHHBLIC METO/IbL I/ICCJ'IC,HOBaHI/Iﬁ 1 UX INPAKTHUICCKUEC
ITPUMCHCHUSA

[IpencraBieHbl pe3ynbTaThl HCCIENOBaHUS BHYTPHUCE30HHON H3-
MEHYHMBOCTH TEPMOXAIMHHON CTPYKTYpHI BoA B HioHe 2024 r. o Ma-
TepuagaM, NOJyUYeHHBIM BO BpeMs MPOXOKAEHUA cTakupoBku [lna-
Bydero yHuBepcutera Ha 6aze PITMY. B xoxe mpuOpexHON dKCTe-
JTUIMK OBLIHM BBITIOJTHEHBI pa3pes3bl, COTIACHO MapIIPYTy, peausye-
MoMy ¢ 1999 r., Takke BHEpPBBIE TPOMU3BENEHBI H3MEPEHHA
B Beiboprckom 3anuse.

I'maposorudeckue paboThl OBIIN BEITIOMHEHBI Tpy oMot CTD-
cucrembl SBE 19plus V2 SeaCAT Profiler CTD ¢ ¢daroopumerpom
Wet Labs ECO-AFL/FL. B nepuon ¢ 20.06.2024 1o 25.06.2024 6b110
BBITIOJTHEHO 34 cTaHnnH, 14 U3 KOTOPHIX B BRIOOprcKOM 3ayIMBE COB-
MECTHO ¢ coTpyaHukamu MHctutyTa okeanonorud um. II. IT. Hlup-
moBa PAH, Cankr-IletepOyprekuii pumuan (CI160 MO PAH), n ux
pubopaMu, OJHUM M3 KOTOPBIX OBLI THIpoiormdeckuit 30H1 SBE
25plus Sealogger CTD c¢ patumkom mnpospauHoctn Wet Labs
Transmissiometer C-Star. MeTeoposoruieckre HaOMIOACHUS MTPOBeE-
JIeHBl ¢ TOMOMIbI0 IH(poBoil OecipoBogHON MeteocTaHuu TFA
35.1050 master touch B cTrangapTHEIE CPOKH C (GUKCAMEH CTaHIAPT-
HBIX METEOpOJIOTHYECKHX MapaMeTpoB. | HApoXuMHUECKre HCCie1o-
BaHUS BKJIIOYAIU ONpeJelieHue coaepkanus ¢pocdaroB, KOHIIEHTpa-
LMK PAacTBOPEHHOTO KHCJIOPOJa, COAEepKaHWSI HUTPUTOB, HUTPATOB.
l'unpoxuMHuyeckuil aHamu3 XapaKTepPUCTUK IMPOBEAEH TPAAUIINOH-
HBIMH MeToJaMH — (hoTomeTpudeckuM metonoM Mopdu — Paiiny,
o0BeMHBIN aHamu3 1Mo mMeroay Buuknepa. I'paduueckas Buzyanmsa-
LM TaHHBIX BBITIONHSUTACH B MporpaMMHoM makere Ocean Data View
(ODV) [https://odv.awi.de/].

UccnenoBanus B utone 2024 r. noATBEpAWIH, YTO IJIaBHOU OCO-
OCHHOCTEIO OacceliHa SBIIAETCS TPEXCIIOWHAS TepMOXaTMHHAS CTPYK-
Typa. Ha ocHOBe MOJTyYeHHBIX U YK€ UMEIOIIHUXCS Pe3yIbTaTOB KO-
JIOTUYECKOTO MOHUTOPUHTIA, ocyiuecTBiieMmoro PITMY B sieTHuii ne-
prox ¢ 1999 r., 6pua co3gana 0aza JaHHBIX.

Ha ocHoBe aHanmm3a rupoMeTeoposIOTHYECKHX M THApOodu3Nde-
CKUX AaHHBIX 2024 T. MOXKHO HMPEANOJOXKHUTH O MPUCYTCTBUU JBYX
BOJHBIX Macc, 0JIHOM B Be1Ooprckom 3anmBe, BTOpoii B mposuse bbep-
KE3YyH]I.

B urone 2024 r. MmakcuManpHas TEMIIEpAaTypa Ha TOBEPXHOCTH JI0-
cturana 19,2 °C, makcuMamnbHasi COJICHOCTh B MPUIOHHOM CIIOE CO-
crasuia 6 EIIC, uro Beime nokasanuii 3a 2018-2023 rr.

107



Cexuus 1 «MccnepoBanus MpoLUeccoB B MOPCKOM cpesie Ha OCHOBE
KOHTAKTHBIX U JUCTAHIIMOHHBIX MECTO10B»

OTH aHHbIE JIETITH B OCHOBY BOCIIPON3BEICHUS XapaKTEPHBIX 0CO-
OeHHOCTEeH AMHAMUKHA BOA U TEPMOXAJIMHHOHM CTPYKTYpPHI MPOJUBA
Bbepke3yHa ¢ TOMOIIBI0 YHUCICHHOTO MOACTUPOBaHUs (IIPOTpamMM-
w1t komruiekc CARDINAL, asrop K. A. Kiepannsrii). Chopmupo-
BaHHas 0a3a JAHHBIX HATYPHBIX HAONIOJACHWNA 3a MEPHOJ MOHHUTO-
pUHTa M PE3yJIbTAThl YUCICHHOTO MOJICIIMPOBAHUS MO3BOJIWIH Olle-
HUTh TEPMOXAIUHHYIO CTPYKTYpPY U JHUHAMHKY BOJ| HPOJUBA HE
TOJIKO Ha KAYECTBEHHOM, HO Ha KOJIMYECTBCHHOM YPOBHE.

TEPMOXAJIMHHASA CTPYKTYPA BO/J|
CEBEPHOM YACTH YEPHOI'O MOPSI
B MAPTE 2024 TOJIA IO TAHHBIM U3MEPEHUI
HA HUC «(ITPO®ECCOP BOJISTHULIKHA»

A. B. ®eaupko *, 10. B. Apramonos, E. A. Ckpunajesa

MI'U, Cesacmononw, Poccus
™ yault] 02@gmail.com

KuawoueBbie cioBa: YUepHoe Mope, THIPOJOTHYECKUE H3MEPEHUS,
TepMOXaJIMHHAsA CTPYKTypa BOJl, BEPXHUN KBa3WOJHOPOJHBIN CIIOH,
XOJIOJHBII IIPOMEXKYTOUYHBIN CIIOM.

[IpencraBieHsl pe3yabTaThl aHANN3a TEPMOXAINHHON CTPYKTYPBI
BoA y 6eperoB Kpeima B mapte 2024 1. 10 JaHHBIM THAPOJIOTHIESCKIX
H3MepeHHH, BeIMoNHEeHHbIX B xoae 130-ro pefica HUC «IIpodeccop
Boasuunkuit». U3mepenus MpoBOAWIMCH IBaX/IbI IO OJHOMY U TOMY
K€ MapIIpyTy ¢ MPOJIBHKEHUEM CyJIHA C 3a1a/la Ha BOCTOK, IIPH 3TOM
MOBTOpHAsI CheMKa Oblla BBHINMOJHEHA TOJBKO A0 AOITOTHl M. Mera-
HoM. [lepBas chemka BeInoaHsIIach ¢ 7 o 21 mapra, BTOopas — ¢ 22 no
29 Mapra. Usmepenns MIPOBOIUJIVICH 30HAUPYIOIUM
CTD-kommnexkcom IDRONAUT OCEAN SEVEN 320 PlusM. Hc-
MOJIb30BAJIMCH TAK)KE 3HAYCHUSI CKOPOCTH BETpa Ha KaXKAOH CTaHLUH,
MOJy4YEeHHbIE C TOMOIIIbIO Cy10BOM MeTeocTaHIIun AIRMAR-220WX,
KOTOpBIE OTHOCHJINCH K Ha4aTy CPOKa BBITTOJIHEHUS THAPOIOTHIECKUX
30HIUPOBAHUM.
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Pacnipenenenns remmeparypsi (TTIM) u conernoctu (CIIM) Ha 110-
BEPXHOCTH MOPSI TOKA3aJIH, YTO 110 JAHHBIM TIEPBOM ChEMKH 3HAUCHUS
TIIM wu3mensucek B npenenax ot 9,2 mo 11,3 °C. MakcumanbHbie
3HA4YeHHs HAOIF0JAIIMCH B 3aI1aTHOW YaCTH TIOJIMTOHA M Ha MOPHCTHIX
CTaHIIMSAX Ha TpaBep3e M. MeraHoM, MUHUMaJIbHbBIC — Ha TPUOPESIKHBIX
CTaHIUSIX B LEHTPaJbHON yacTu monuroHa u B deogocuiickoMm 3a-
nuBe. Bopl OBBIIEHHOW TeMIepaTyphl XapaKTepHU30BaIHUCh OBHI-
meHHou costleHOoCThIo (18,60—18,75 %o), BOIB MUHUMATHHOU TEMIIC-
paTypbl — MUHUMaIbHOU coyieHOCThIO (17,75—18,05 %o0). Benmnunna
ko3 duumenta koppensund R ¢ 95%-HpIM ypoBHEM HOCTOBEPHOCTH
mexy psiaamu 3HadeHut TIIM u CIIM Ha Bcex cTaHIMAX COCTaBUiIa
0,91. B nepuoa BTOpO# ChbeMKH TEHIAEHIIHS COXPAHSIACh, IPH ATOM
3Hauenue R ymenpmmmnocek g0 0,63. Ha monurone B menom oTMeva-
nock ciaaboe mossimenre TIIM go 10,2-11,6 °C, a MUHUMAIIEHBIE
3HAYCHUS COJICHOCTH MOBBICHIIHCH 110 18,37—18,43 %o. BelgBneHHas
3aKOHOMEpHOCTH B pacnpeaenenusax TIIM u CIIM mpocnexuBanach
B TIpejieNiaX BepxHero kBazuoanopoauoro cios (BKC), rmyOuna 3ane-
TaHWs HIDKHEH TPaHUIIBl KOTOPOTO B IOJISIX TEMIIEPATyPhl U COJIEHO-
CTH coBHIajaia u cocrasisuia 3—30 M.

B npenenax BKC B nepron nepBoi cbeMKHU B pacipeeIeHUHN TEM-
TepaTypbl B 3aBHCHMOCTH OT HOMEpa CTAHIIMW BBISBJICH 3HAYMMBIN
OTPUIIATEIHHBIA TPEHII, XapaKTePU3YIONNH TEHIICHIINIO K ITOHUXE-
HUIO TEMIIEpaTyphl Ha MOJIMTOHE B BOCTOYHOM Harmpasienuu. [1o100-
Has TEHJCHIHS ObUIa BBISIBICHA 110 DJKCIIETUIIMOHHBIM JIaHHBIM
u B koH1e MapTa 2023 1. [1o cryTHHKOBEIM JaHHBIM Copernicus KiTu-
MaTudyeckue 3HaueHus: TIIM Ha BOCTOYHOM Ienb()e MOJIUroHa B Tie-
PO IPOBEICHUS PKCIIETUIIMOHHBIX H3MEPEHUH (MapT) TOHUKAOTCS
noutd Ha 1 °C mo cpaBHEHMIO C OCTAJIbHOM 4YacThio akBaTopuu. OT-
METHM, YTO B TIEPUOJ MIEPBOH CHEMKH 3HAYMMOMN CBSI3U MEXIY U3Me-
HEHUEM CKOpPOCTHU JIOKAJIbHOTO IMPUBOJHOTO BETpa U TEMIEpaTypoi
BOJIBI Ha CTAHITUSX HE BBISBICHO. Bo BpeMs BTOpO#l CheMKH 3aMETHOE
MTOBBIIIICHNE TEMIIepaTyphl I0ro-3anajgnee M. Meranom HaOII0AaI0Ch
B [IEPHO/I 3aMETHOTO MTOHMKEHHS CKOPOCTH BETpa.

Ha Bceil akBaTopuu XOpOIIO MPOCIECKUBAIICS XOJIOAHBIA MPOMeE-
xyTtounsii cioit (XIIC). MakcumansHoe 3armyonenue supa XI1C (mo
130—-150 M), mo gaHHBIM 00EMX CHEMOK, HAOIIO1aI0Ch HA MOPUCTON
CTaHIUHU SIATHHCKOTO pa3pesa U 3amajHee M. MeranoM, MUHUMANb-
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Has rayouna (90-100 M) — B 3amaiHOM 9acTH CheMKUA. MaKcHMaib-
Hble 3HaYeHus temnepatypsl B aape XIIC (8,83—8,85 °C) B nepuon
00enx CheMOK HaOJFOIaINCh Ha CTAHIIUSIX B BOCTOYHON YaCTH TIOJIH-
rOHa, MHHUMaJIbHEIE (8,76—8,79 °C) — B 3amagHOM YacTH ITOJIMTOHA
y FOxnHoro 6epera Kprima.

PaGora BeIIONIHEHA B paMKax TOCYJApCTBEHHOTO 3aJlaHUs
®I'bYH OUIL MI'U o tTeme FNNN-2024-0014 «B3anmonerictBre
okeana 1 arMmochepsi». lanasre momyueHsl B LIKIT « HUC IIpodeccop
Bonsauniknity ®I'BYH OUL] «HCTHTYT OMOIOTHN FOKHBIX MOPEH
umenu A.O. Koanesckoro PAH».

N3MEHEHME 3ACYIIJIMBOCTHU KIIMMATA
IO’KHOT'O BEPET'A KPBIMA

H. B. Xamunesnu %, C. A. Maiiéopoaa, C. U. Kazakos,
B. B. MeTuk-luionoBa, A. C. boryciaaBckuii

MTI'U, Cesacmononv, Poccus
™ nadin.khamitsevich@mhi-ras.ru

KaroueBbie cioBa: KO3(Q(QUIMECHT YBIKHEHUS, UHICKC CYXOCTH,
ocalKH, TeMIiepaTypa Bo3ayxa, OxubIii 6eper Kpbima, conmHedHas
AKTHUBHOCTb.

PaccmoTpeHo M3MeHEeHHE XapaKTEePUCTHK 3aCyIUIMBOCTH KIIMMaTa
IOxnOTO Oepera KpriMa mo MaHHBIM HaOMIOIEHUN TeMITEpaTyphbl
u ocagkoB meteonocta MI'U B noc. Kauusenu.

Cpennee MHOTOJIETHEE KOIMUecTBO ocankoB B Karusenu ¢ 1984
o 2023 r. cocraBiusieT 510 MM IpH cpeHEH HHTEHCUBHOCTH 6,2 MM.
T'onoBoit MmuauMyM 280,2 MM 3apeructpupoBat B 1993 r., Makcumym
817,6 MM — B 1997 r. CpeaHero1oBoe KOJIMYECTBO AHEH ¢ aTMOChep-
HBIMHU OCaJKaMH cocTaBmwio 83 mpu MakcumanbHoM 110 B 1995 r.
u MmuHuManbHOM 49 B 1984 1. B nepuon 1984-1997 r. ormeuaercs He-
OOJBIION POCT KOJIMYECTBA OCAAKOB, B JAIBHEHUIIIEM H3MEHYHBOCTH
XapaKTEepU3yeTcs OTPULIATENbHBIM TPEHIOM. BO Bce Mecsbl, KpoMme
SIHBapsi, UIOHS, WIOJS HAONIOaeTCs CHUKEHHE aTMOC(EpPHBIX OCa/l-
koB. Hanbonee 3acymmBsie rosl Habmoganucs B Karusenu B 1984,
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1991, 1993, 1994, 2000, 2008, 2012, 2019, 2020 rr. mpu HaOMO7AE-
MOM TEHIECHIIMH K POCTY CPEIHET0I0BOI TEMIIEPATyPHI.

CpenHee MHOroseTHee 3HaueHHE KOd((UIHMEHTa yBIAKHEHHS
B KanuBenu 3a ucciegyemsiii nepuoa cocrasisier 0,6. B cooTset-
cTBuM ¢ knaccuduxanueir H. H. MIBaHoBa, 3T0 COOTBETCTBYET CyXoi
ctenu ¢ konebanusmu ot 1,08 B 1997 r. (mecoctens) 10 0,33 B 2020 1.
(monymycteian). CpeHee MHOTONIETHEE 3HAYSHHE WHIAEKCA apHIHO-
ctu Crenma B KammBenu cocraBmi 1,8 (HEZOCTATOYHO BIIAYKHBIN)
¢ makcumyMoM 3,0 (cyxoif) 2020 r. u muaumymom 0,9 (BIIaXXHBII)
1997 1.

Jns onpenenenus yciaoBuii aTMOC(HEPHBIX 3aCyX HCIOIB30BAICS
naaeke cyxoctu J. A. Ilems. Cpexree MHOTOJIETHEE 3HAUCHHE WH-
nekca cyxoct B Kanusenu cocrasmisier —0,003 (HopmanbHOE yBIIaX-
HeHue). MakcumanbsHoe 3HaueHue 4,02 (CuiibHas 3acyXa) OTMEYEHO
B Mapte 2020 T., a MEHIMAaIIBHOE —5,96 (CHITbHOE TIEpEYBIAKHCHIE) —
B aBrycte 1997 r. Habntogaercs pocT HHJIEKCA CyXOCTH TP YBEIAYC-
HUU TOJIOBOW UCTIAPSEMOCTH M CHIKEHUHU Kod((HIMeHTa yBiIaxKHe-
Hus. Taxke 3apuKCHpOBaH pocT HHAeKca apuaHocTH CTeHIa.

BaxupiM noka3zaTenem 3aCyIUIMBOCTH KIIMMAaTa SBISIeTCS KOInde-
CTBO JHEU B TOAY ¢ MaKCUMaJIbHOM TeMIlepaTypoi Bo3ayXa, OombLien
unu papHoit 30 °C, 1 OTHOCUTEIHLHOMN BIIAXKHOCTBIO BO3/[yXa, MEHbIIIEH
v paBHO# 30 %. bpun paccMOTpeHBI ABa KIIMMAaTHYECKHUX MTEPHOA.
B nepuon 1964-1993 rr. otmeueno Bcero 32 aHs, a B nepuona 1994—
2023 rr. — yxe 625 gHeW ¢ TaKUMHU 3HAUYECHUSAMHU TEMIIEpaTyphl.
B MexromoBom Macmitabe BpeMEHH CHIDKEHHUIO aTMOC(epHBIX oca-
KOB, YBEJIMYEHHIO TeMIepaTyphl Bo3ayxa T. M poCTy KoJHMYecTBa
nuel ¢ T, > 30 °C COOTBETCTBYET CHUKEHUE COTHEUHON aKTUBHOCTH.

Pabota BeimosiHeHa B paMkax HayuHo# TeMbl Ne FNNN-2024-0016
rocynapctserHoro 3aganus ®I'bYH OUI MI'U 2024 r.
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OBHIEE B3BEIHIEHHOE U PACTBOPEHHOE
OPITAHUYECKOE BEHIECTBO B IIPUBPEKHBIX BOJAX
YEPHOI'O ¥ A30BCKOI'O MOPEM: BOITPOCHI
KAJIMBPOBKHU U JOCTOBEPHOCTHU JAHHBbIX

A. A. YUenbI’KeHKO

MT'U, Cesacmononw, Poccus
™ annachep87@yandex.ru

KiroueBble ciioBa: o01iee B3BENICHHOE BEIIECTBO, PACTBOPEHHOE Op-
TaHUYECKOE BEIECTBO, MPUOpEKHAs 30Ha Mopsi, YepHoe Mope, A30B-
CKO€ Mope.

MOHUTOPUHT OHOPHU3MUYECKHX IPOIECCOB B NMPHOPEKHON 30HE
MOpsi, 00YCJIOBJICHHBIX IIPUPOAHBIMU U aHTPONIOT€HHBIMHU (pakTOpamu
B YCIJIOBHSAX BBICOKOH AMHAMHYECKOH aKTHBHOCTU MPUOPEKHBIX BOJ,
IpeacTaBisieT co0oi BaXHYIO 3afady, TpeOYyIOLIyl0 H3Y4YeHHs.
Haunbonee nndopmaTrBHas OLEHKA COCTOSIHUS BOAHOW CPEIbl MOYKET
OBITh MOJTy4eHa Ha OCHOBE COJEP KaHNs B HE CYMMapHOTO B3BEIIECH-
HOTO BellecTBa (MUHEPAIHLHOTO M OPTaHUYECKOT0 IPOUCXOXKACHHUS) U
PacTBOPEHHOTO OPraHUYECKOTO BEIECTBAa. MeTOAbl, MOJI0KEHHbBIE B
OCHOBY pa3pa0OTKU U3MEPHUTENbHBIX IPHOOPOB IJIs1 ONIPEACTICHUS UX
KOHILIEHTPALH, OCHOBAaHbI Ha MPOSIBICHUAX W3MEHUYUBOCTH 3THUX Be-
LIECTB B CIIEKTPAIBbHBIX U (DIFOOPECHEHTHBIX MOIAX ONTHYECKUX Xa-
PaKTEPUCTHK.

Wzmepenne mpo3pavHOCTH BOAHOM Cpebl SIBISETCS OJHUM 13 (-
(eKTUBHBIX METOAOB OLICHKHU B3BEILICHHOTO B BOJE BEILIIECTBA, YUUTHI-
BAIOIIMX CYMMAapHBIA BKJaJ TMOIVIOIIAIOIIMX W PacCEenBarOIINX
CBOHCTB OOILIEro B3BEIIEHHOTo BemiecTBa. KoppensnuoHHas CBS3b
MEXIY ONTUYECKUMH €IUHHULAMH CIIEKTPaIbHOTO OCIA0JIeHHs CBETa
(M) u obmenpuHATEIME enuHUIaME MyTHOCTH (EM®) 1 BecoBbIMH
(MF/Z[M3) SIMHUIIAMU, TTO3BOJISIET 00ECIIEYUTh BRICOKYIO UyBCTBUTEIh-
HOCTh B 00JIACTH IPUPOAHBIX KOHIEHTPALUH OOIIEro B3BELIEHHOIO
BemecTBa (10 20 MI/AM®), 4TO aKTyajJbHO I YCTBEBBIX 30H MODS.
PacTBOpeHHOE OpraHudeckoe BELIECTBO B MPUPOAHBIX BOAHBIX Cpe-
Jax BIMSIET HA pacrpeliesieHue OpraHuuecKuX U HeOPraHNUECKUX Be-
IIECTB B OKEaHe, yJacTBYET B IpoIleccax IMepexojia pacTBOPEHHBIX
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KOMITOHEHTOB BO B3BECh, JOPMHUPYS YCIOBUS IS KOATYJISALUHN U Ce-
nuMeHTauuu. VHCTpyMeHTalbHBIE METOIbl U3MEPEHHS KOHLIEHTpa-
nuu POB B npupoaHbIX BoJax OCHOBAHBI HA ONTHYECKUX METOJAX —
CHEKTPO(OTOMETPUIECKOM (B €OAMHMIAX HAKIOHA CIIEKTPaIbHOM Xa-
PaKTepUCTHKH ToromeHus — spectral slope (S, nm ™)) u iroopumer-
puueckoM (fDOM (ex370/em460)). KoppensiuuoHaas cBI3b MEXAy
cranaapToM kanuopoBku fDOM — cynbhaToM XMHHHA ¥ BECOBBIMH
3HageHusIME DOC (MEeTO T BEICOKOTEMIIEPATYPHOTO KaTATUTHIESCKOTO
CXKHUTAaHUS yTIepoaa) ycToluuBa, kodddurment koppemsmaun 0,87—
0,97. Onpenenenre COOTHOIICHUH MEXIY MaHHBIMH CHEKTPOQOTO-
METPUYECKOT0 M (DIF0OPECLEHTHOr0 KaHajloB omnpezaeicHuss POB
30H1a «KOHIOP» JaeT BO3MOXKHOCTD ONpEAETICHUsI CE30HHOM erpa-
nanuu POB B criekTpoQOTOMETPHUECKUX TOJISIX, TPUMEHSIOMINXCS
ipu orieHke POB quCTaHITMOHHBIMU METOIaMHU.

W3mepuTenu KOHIEHTPALMK OOIIETO B3BELIEHHOI'O U PACTBOPEH-
HOTO OPraHMYECKOTO BEILECTBA, NPUMEHSEMbIC NPH SKCIEAUIHOH-
HBIX uccnenoBanusix MI'U B coctaBe kommekcoB «Konmop» u ero
Moudukauuyu ruapoduodusngeckoro 3ouna 'BA npu MonuTopunre
npuOpexxHoi "yacTu YepHOro u A30BCKOTO MOpeEH, MoKa3ajld CBOIO
nHGOPMATUBHOCTb. Pe3ynbTaThl CIMUEHHMS AAHHBIX, IOIYy4EHHBIX
JAHHBIMU U3MEPUTEIbHBIMU KaHAJIAMH, OTKaJTUOPOBAaHHBIMH I10 CTaH-
JapTHBIM 00pa3loBBIM pacTBopaM ((hopMaswH u CyiabhaT XHHUHA),
MOKa3ajii XOPOLIYIO0 CXOAUMOCTh C JaHHBIMH aHATOTUYHBIX U3MEPH-
TelNel 3anaiHbIX KOMIIAaHUH, YTO TOBOPUT O JOCTOBEPHOCTH TOTy4YeH-
HBIX JaHHBIX. JJOCTOBEPHOCT JAHHBIX U3MEPUTENS] MYTHOCTH 30H/A
«Konnop» noareepskaeHa KaauOpOBKOH 110 CTAHAAPTHBIM PaCTBOPaM
cycneH3uu (hopmasuHa, CIMYCHUEM AAHHBIX C PE3yJbTaTaMH COB-
MECTHBIX KaJIMOPOBOK C NaTYMKaMH MYTHOCTH KoMIulekcoB Midas
kommanun Valeport, C6P kommanun Turner Designs, CTD 3o0nma —
IDRONAUT OS 320 plus komnanuu IDRONAUT S.r.1, RBR maestro
kommanun RBR, komnanuii Seapoint, Turner Designs U coBMecTHBIX
30HAMPOBAHNN B MPHOPEXHBIX Bojgax UepHoro u benoro mopeit. Jo-
CTOBEPHOCTh JIAHHBIX (DIFOOPECIIEHTHOTO W3MEPUTEIHHOTO KaHaia
PacTBOPEHHOTO OPraHUYECKOTO BEIECTBA OATBEPKAAETCS PeaIn30-
BaHHON KanubpoBKOil 1Mo pacTBopy cynbdarta xuHuHa (R*= 0.97)
B auanazone a0 600 ppb QSE u cinveHueMm ¢ JaHHBIMH CEHCOpa
Cyclops fDOM kommuiekca C6P Turner Designs.
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I'EHEPAIIUA TYPBYJEHTHOCTH JIOKAJIBHBIMHA
BUXPEBBIMU CTPYKTYPAMMU

A. M. Yyxapes ¥, O. W. I1aBaenko, A. I'. 3yoos, M. U. I1aBios,
B. A. Kopxyes

MI'U, Cesacmononw, Poccus
™ alexchukh@mail.ru

KiroueBble cjioBa: IPUIIOBEPXHOCTHBINA CJIOH, MOpCKas TypOyJIeHT-
HOCTh, HATYPHBIE U3MEPEHHs], CTPYKTYPHbIEC (DYHKIUH, CKOPOCTb IUC-
CHUTIalINH.

Pacuer uHTeHCHBHOCTH TypOyJIEHTHOTO OOMEHa B BEpXHEM IOTrpa-
HHAYHOM CJIO€ MOPSI 10 HACTOSIIEr0 BPEMEHHU SBJIAECTCA HE 10 KOHLA
peleHHo TpobieMoli H3-3a OONBIIOTO KOJMHYECTBa (PAKTOPOB
1 CJIO’KHBIX B3aHMOCBSI3€H MEXIY pa3IndHbIMU npoueccamu. CoBpe-
MEHHBIE MOJICJIN IMEIOT HanOOJIbIlIee PACXOKACHUE C HAOIIOICHUSIMH
TIpH CJIa0BIX BETpax W B IITOPMOBYIO TIOT01y. Bo3MOXKHOMN IpHIHHOM
pacxoxKaAcHus pacdy€TOB U SKCIICPUMCHTOB ABJIACTCA HENOJIHBIN yueT
MEXaHU3MOB TeHepaluu TypOyJIeHTHOCTH.

B kxauecTBe NOMOIHATETHHOTO NCTOYHNKA TYPOYICHTHOCTH TIpe-
JlaraeTcs yuecTb CyOMe30MacITabHble BUXPEBbIE CTPYKTYPHI, B KOTO-
PBIX TYpOYJIEHTHOCTb TeHEPHPYETCS 3a CUET JIOKAJIbHBIX HEYCTOHYH-
BOCTEH TOPU30HTAIBHBIX TCUCHUH.

AHaAM3UPYIOTCS JJAHHBIC HATYPHBIX HAOJIOJEHUH B MPUIIOBEPX-
HOCTHOM CJIO€ MOpsi, IPOBOIMBIIIUXCS B PHOpEKHOM 30HEe UepHOoTro
MOpsI Ha CTaIlMOHApHOU okeaHorpaduueckoi miatdopme. [lo cun-
XPOHHBIM U3MEPEHUSIM CKOPOCTH TEUEHHSI HA OJTHOM F'OPU30HTE B pa3-
HBIX TOYKaX PAcCCYUTHIBAIOTCS CTPYKTYpHBIE (YHKIMH, CHEKTpPalb-
HBII U BEMBIIET-aHAIU3 KOTOPHIX MO3BOJISET OMPENETUTh BPEMEHHBIE
W TIPOCTPAHCTBEHHBIE MAacCIITa0bl BHXPEBBIX CTpPYKTyp. Hakion
@Dyphe-CIEKTPOB MyIbCAUI CKOPOCTH B 00IACTH MAcCIITa0OB TaKHX
CTPYKTYP OTIIMYAETCS OT KOJIMOTOPOBCKOI'O U COOTBETCTBYET CTETIEHU
—8/3.

OmnpenenenHbie TAKHM 00pa30M KBa3UTIEpUOANYIECKHE KoJeOaHus
WHTEHCHBHOCTU TYpOYJIIEHTHOCTH YUYUTHIBAIOTCS B HECTALIMOHAPHOM
MoJiesu TypOyJIeHTHOTO 0OMeHa /1715l IPUIIOBEPXHOCTHOTO CII0S1 MOPSI.
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Oco0eHHO HaTMAIHO POJIh TAKUX CTPYKTYP, KaK MEXaHW3MEBI TeHepa-
UN TypOYJIEHTHOCTH, MPOSBISAETCS TPU HEOOJBIINX CKOPOCTSIX
BeTpa 1 cnabo pa3BUTOM BoJIHEHHH. CpaBHEHHE PacyeToB MO YCOBEP-
IIEHCTBOBAHHOM MOJENIN C HATYPHBIMU U3MEPEHUSIMU CKOPOCTH JHC-
CUNalNU TypOYJI€HTHOM 3HEpPTruu MOKa3bIBAET JydIllee COOTBETCTBHE
MOJIETBHBIX U IKCIIEPUMEHTAIIBHBIX TAaHHBIX.

HOBBI METO/I BOCCTAHOBJIEHUA
CIHHEKTPAJIBHOI'O KO®P®UIIUEHTA APKOCTU MOPS
HA OCHOBAHUH CIIYTHUKOBBIX TAHHBIX
IHEPBOI'O YPOBHS OBPABOTKH

E. B. llIn6anos ¥, A. C. Ilankosa

MI'U, Cesacmononw, Poccus
™ e_shybanov@mail.ru

KiroueBble ciaoBa: a3po3oiib, armochepHas Koppekius, Kodadduim-
€HT SIPKOCTH MOPsI, OIITHKA MOPSI, UHAEKC 1IBETA, HHTEPIIOJISLIUSL.

B Hacrosiiee BpeMs cTaHIapTHEIE allTOPUTMBI aTMOCGHEPHON KOp-
peKuuu ucnoibp3yioT ommxHiol0 MK obnacth cnekTpa ¢ mpuBieue-
HHUEM pacueToB MepeHoca 3MydeHus B atMmocepe Il pa3HbIX THIIOB
a’po30171sl.

HenocraTok cTanmapTHOro 1MojAxo/a, OCHOBAaHHOTO Ha MCHOJb30-
BaHUH HcKIounTeNbHO MK 00nacTu, mposBiseTcst B HANWYHU «TOYCK
oudypxau» s BEIOOpa KOMOMHAIIMN ONITHYECKUX MOJIENEH a’po-
305151, 329aCTYI0 IIPOUCXOTUT KIIEPEKITIOUEHHUEY NUCTIONh3YEMbIX MOJIe-
ner aspo3oiis. B cBSI3M C OrpaHUYEHHOW TOYHOCTBIO OMpPEIEIEHUS
CUTHaia aTMoc(epsl B CHHUX «KaHallaX» HCKItouuTensHo mo UK 06-
JIACTH JOCTOBEPHOCTH BBIYHCIIEHHS IPKOCTH MOPSI B KOPOTKOBOJIHO-
BOH 9acTW CIeKTpa BecbMa HM3Kas, HAOJIOJAIOTCS OTpUIATENbHBIC
BCJINYHHBI, OCO6CHHO B MPUCYTCTBUU NOTJIOMIAIOIICTO a3pP0O30JIA.

Panee ObIT TIpemIOKEH CIOCOO JOMOIHUTEIHLHOU KOPPEKIHH
CITyTHUKOBBIX JTAHHBIX BTOPOTO YPOBHS, OCHOBAaHHEIN: 1) Ha cimaboi
HW3MEHUYMBOCTH «CHUHET0» HWHJIEKCa LBeTa s BoJ YepHOro Mops;
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2) yMEHBIICHUH BIUSHUS MTOTPEITHOCTH allPUOPHBIX TIPETIOI0KESHHN
0 MOpPE C YBETUYCHUEM JIJTUHBI BOJTHEI.

Bo3Hukia HEOOXOAMMOCTH MPOBECTH albTEPHATHBHYIO 00Opa-
0OTKY CIIyTHUKOBBIX JaHHBIX, MUHYSI CTaHIApTHBIN ajJTrOpUTM, U30e-
ras YHUBEPCAJIBHOCTH W HCIIOJIb3Ysl PErHMOHAJIbHBIE OCOOCHHOCTH
«uBetay Mopsa. KoHuenTyansHO peanu3yeTcsi OJHOBPEMEHHO [IBE
MIPOLIEAYPHl MHTEPIIONSIIIANA U 3KCTPATIOJSIIAN: SKCTPAIIONSAIUN — TI0
JIBYM KaHaJlaM, HHTEPIOJISINHA Ha OCHOBE IIOCTOSTHCTBA COOTHOIICHHUS
WH7AeKca IBeTa. Hamr moxxos 3axioyaeTca B ONpeAeeHIH Tpex ma-
pameTpoB, a He JABYX, OH IMEET CMBICI BCIIEACTBHE MOBBIIICHUS TOY-
HOCTH U3MEPEHUN.

Dopmyiia KOPPEKIUU:

p(M)=p,(M)+A-X*+B-1*+C.

KoadduiueHt aprkocTr MOJIEKYJISPHONW COCTaBJISIOIICH pacCyu-
TBIBAJICA 110 AHAJIUTUYICCKOMY BBIPAKCHUTIO

(1) (1—exp[ty /K] - (1 —explt, /K, ])
2-4-E,(ty) ’

TIE T,, pp(Y) — peneeBcKas ONTHYECKas TONIIMHA U MHIUKATPHUCA

Pr(A) = py

Kak QyHKnus yriaa paccesaus Y ; H, ) — KOCHHYCBHI 3¢HUTHBIX yT-

nos; E; — unrerpansHo-nokasatensHas GyHKIMS TPETHETO MOPSIKA.

Ba mapametpa B, C nmpeqHa3Ha4deHBl Ui OLIEHKH BKJaga a’spo-
30JIBHOTO paccesiHus. B opMmysie oHM ONMUCHIBAIOT TaKkKe TEHAEHIIHIO
W3MEHEHUs MoKa3aresst AHrcTpema 1o crekrpy. Ilapamerp 4 cimyxur
Ul ydeTa M3MeHEeHHs Kod()(UIHeHTa SIPKOCTH MOJEKYJSIPHOH co-
CTaBJIIOIECH BCJIEACTBHE MNPHUCYTCTBUS TOIVIOIIAIOIINX YACTHIL.
Taxoke 3TOT mapaMeTp YCTpaHsIEeT MOTPENTHOCTH KaTMOPOBKH IO a0-
COJIFOTHOMW BETTMYUHE (HE TI0 CIIEKTPY ), KOMIIEHCUPYET HEKOTOPYIO He-
TOYHOCTH aHANUTHYECKUX BHIPOKEHUU MEpeHOca U3IyUYEHHs B MOJIe-
KyJSIpHO# aTMocdepe.

ITo HOBOI1 MeTOAMKE OBLIO TPOAHATU3UPOBAHO HECKOJIBKO CITyYaii-
HbIX crekTpoB LTOA (1 ypoBeHs), noixydeHHbIX co crmyTHHka OLCI
(Sentinel 3A u Sentinel 3B) B okpecTHOCTH YepPHOMOPCKHUX TIaT(GopM
AERONET-OC (Section_7 u Galata Platform). IIpeasapurensHo n3
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Bcex 21 xanana ckanepa BeiOpansl MK kaHanel Ha MIHAX BOJH 754,
779, 865, 885 HM, 3HaUEHHUS B KOTOPHIX XOPOIIO JIOKHUIUCH HA UHTEP-
NOJALUMOHHYI0  KpUBYI.  JIOTIONHUTENBHO  CUMTANOCh,  YTO
Rrs(412)/ Rrs(443) = 0,8 . [lokasaHo, 4T0O HOBBI aropuT™ pabo-

TaeT JIydllle, YeM CTaHIapTHas aTMocdepHas Koppeknusa. Ero MoxxHo
MIPUMEHATH, BHE 3aBHCHUMOCTH OT aTMOC(EpPHBIX YCIOBHH (00ad-
HOCTb, NBUTb U T. ).

JABOPATOPHBII OKCIIEPUMEHT IO U3YUYEHHUIO
CIHHEKTPOB IIOKA3ATEJIA ITOI'JIOWEHUS CBETA
TUIWYHBIX IPEJCTABUTEJENA ®UTOIVIAHKTOHA
YEPHOI'O MOPs

C. A. lloaps '™, JI. B. Creanmax %, B. B. Cyciun ',
0. C. Anarapuesa >

VMT'H, Ceéacmononw, Poccus
2 UnBIOM, Cesacmononw, Poccus
™ sa.sholar@mail.ru

KiaroueBrble c10Ba: CIICKTPHI ITOKA3aTels MOTJIONICHHS CBETa OTICb-
HBIMH  Bumamu  ¢uTomiankrona,  Chaetoceros — curvisetus,
Prorocentrum cordatum, Chrysotila sp., Synechococcus sp., YepHoe
Mope.

B nmaugane 2024 r. NASA 3amyctmna Ha opOuTy 00OpyIOBaHHE
B pamkax npoekra PACE, koTopoe mocie nmpoBeeHus aTMOchepHOn
KOPPEKINU CTIOCOOHO BOCCTaHABIMBATH KOA(PGHUIIUEHT IPKOCTH MOP-
CKOM BOJBI C pa3pelieHueM 5 HM B BUIMMOM CIIEKTpe AJIHUH BoJiH. Of-
HOW M3 LieJIEH 3TOr0 MPOEeKTa SBJSIETCS] cOOp ITI00aNbHBIX AAaHHBIX
0 LIBETE OKeaHa, HEOOXOIUMBIX JAJIS M3y4YEHHs YIJIEPOAHOTO ITMKIIA
U peakUd MOPCKUX JKOCHUCTEM Ha HM3MEHEHHE Kiumara. BaxkHyio
POJIb B 3TOM IIPOLIECCE UIPAET MOPCKON (DPUTOMIAHKTOH.

DUTOIIAHKTOH OKeaHa MMpeACTaBJICH pa3IMYHbIMKU TaKCOHaAMMH
u pazmepamu. OQHON U3 3aJa4 MIPOEKTa SIBISETCSA ONpEACICHUE TaK-
COHOMUYECKUX XapaKTePUCTUK (PUTOIUIAHKTOHA HAa OCHOBE CITyTHH-
KOBBIX HaOIIofeHUi. B HacTosmee BpeMs JaHHBIC METOBI aKTHBHO
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pa3BUBAIOTCS U 00CYKIAIOTCsI, B YACTHOCTH 3Ta MPOOJIeMaTHKa pac-
CMaTpuBaeTcs B OTHOIIEHWH YepHoro Mops. B Hamieit paGore Mbl
MIPENICTABISIEM PE3YJIbTaThl CEPUH UCCIIEAOBAHUN OCOOCHHOCTEH I10-
TJIOIIEHUS] CBETa PAa3NWYHBIMU BUAaMH (UTOIUIAHKTOHA, XapaKTep-
HBEIMU 11 YepHOTO MOPS M BHOCSIIMMU 3HAYUTEILHBIN BKJIAJ B €T0
onomaccy.

Lenp pabOTHI COCTOUT B BBISIBIICHUH CIIEKTPAITBHBIX OCOOCHHOCTEH
MIOTJIOMICHNS CBETAa MACCOBBIMH TPEACTABUTEISAMH (UTOILIAHKTOHA
YepHOro Mopsl pa3iIMYHON TAKCOHOMUYECKOHN NMPUHAIJIEKHOCTH, KO-
TOpBIE MOTYT OBITH MCIIOJIB30BaHBI B PETHOHATBLHOM QJITOPUTME IS
paszeneHusl BKJIAJa TUATOMOBBIX, JUHO(MUTOBBIX, KOKOIUTOMOPH
Y [IUAHOOAKTEPHUIl 10 MYJIBTUCIEKTPAIbHBIM HU3MEPECHUAM KO3 du-
LIUEHTA SIPKOCTH MOPS, TOTy4aeMbIM, B YACTHOCTH, 110 CITy THUKOBBIM
JTAaHHBIM.

brumn mosrydeHs! XapakTepHble HOPMUPOBAHHBIC CIIEKTPHI TIOTJIO-
menus ceera (HCIIC) TunuuHbIX mpeacTaBuTenedl GUTOINIAaHKTOHA
YepHOro Mopsi, aKKIMMHPOBAHHBIX K Pa3JIMYHBIM CBETOBBIM YCIIO-
BUsAM. Ha OCHOBaHWM TpENICTaBIEHHBIX CIIEKTPOB OBLIO BBISABIEHO:
npu Hu3KoH uaTeHcHBHOCTH cBeta (HUC), 50 MKD-M* ¢!, U BBICOKO
unTencuBHocTu ceeta (BUC), 300 MxkD-M*c !, xopomo BuaHa pas-
HAIIa B 3HAYCHWSX HA UIMHE BOJHBI 675 M s Chrysotila sp.
u Synechococcus sp. Jlngs HUC 3nauennss HCIIC BrImie, B TO BpeMs
Kak B JHamna3oHe JUIMH BoaH oT 375 mo 500 mam 3Hauenus HCIIC
Onu3ku u gaxe oonpie misa BUC.

ITpu m3mepennsx HCIIC nnatoMOBBIX B THHO(PUTOBBIX BOAOPOC-
Jiel MeTo/IMKa He ObLIa MOJHOCTHIO OTiaxkeHa. B nanbHeiiem mia-
HUpPYETCS TIOBTOPUTh U3MEPEHUsI Ha ATHX KynbTypax. Hambombime
otHocutenbHble 3HaueHuss HCIIC na anmHe BoHEBI 675 HM Habmoqa-
I0TCsA Y TUHOMUTOBBIX BOJopocieit. i KOKKOIUTOMOPUI U IHa-
HOOAKTepHii XOPOIIIO BRIPAYKEH MUK Ha JUIMHE BOJHBI 625 HM, Mpu4eM
uIA inaHoOakTepuii OH Hamboyiee YeTKU B CPaBHEHUHU C JPYTHMHU
rpynnamu Bojopociei. s Bcex rpyni BoAopociei, KpoMe Xapak-
TEPHOTO MUKa Ha ANuHEe 675 HM, HAOIIOJAeTCs MUK HA JJIMHE BOJHBI
500 HM. B manHOM cirydae MBI TOJIBKO OTMEYaeM 3TH OCOOCHHOCTH,
KOTOpBIE B IaJIbHEHUIIIEM MOTYT OBITh UCIIOIB30BAHBI TSI HIEHTH(U-
KaIi¥ BOJIOPOCIICH 0 CTIEKTPaM ITOTJIOIICHHS.
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Pa6Gora BrImoaHeHa Mo TeMaM roc. 3aganns ®I'BYH OUI MT'U
FNNN-2024-0012 «AHanu3, IuarHo3 W ONEpaTUBHBIA MPOTHO3 CO-
CTOSTHHSA THUAPOPHU3UYECKUX U TUAPOXUMHUYECKUX MOJIEH MOPCKHX aK-
BaTOpPHUH Ha OCHOBE MAaTeMaTH4YEeCKOTO MOJCIUPOBAHUS C UCIIOJIB30-
BaHUEM MAHHBIX JUCTAHIIMOHHBIX M KOHTAKTHBIX METOJIOB M3Mepe-
Hui» (mmpp «OmnepatuBHas okeaHonorus») 1 ®I'BYH OUILl Un-
BIOM «Tpancdopmanus CTpyYKTYpbl U PYHKIIUNA SKOCUCTEM MOPCKOH
MeJIATHANIN B YCIOBUSAX AHTPOIIOTEHHOTO BO3JEHCTBUSA U N3MEHEHUM
KJIUMaTay, Homep roc. peructparuu 124030400057-4.

CPABHUTEJIbHBIN AHAJIN3 JAHHBIX CIYTHUKOBBIX
HABJIIOJAEHWHA O MTOBEPXHOCTHOM COJIEHOCTH
YEPHOI'O MOPSI M HATYPHBIX U3MEPEHUN

J. M. Ilykano ' =, T. 5. llyasra'?

' MI'U, Cesacmononw, Poccus
2 TOHH, Mockea, Poccus
™ mitya.googlovich@gmail.com

KuaioueBbie ciaoBa: UYepHoe Mope, MOBEPXHOCTHAS COJICHOCTD,
JaHHBIE TUCTAHIIMOHHOIO 30HAUpOoBaHus 3emuu, SMAP.

ConeHOCTh — Ba)kHas TepeMEHHas OKeaHa, KOTopas BIMSET Ha
TUIPOJIOTHYSCKUHN UK, ITUPKYJSIIUI0 OKeaHa, a Jito0oe ee M3MeHe-
HHUE OTPaKaeTCs Ha OMONIOTHYECKUX pecypcax akBaTopuu. Bapuaruu
COJIGHOCTH TIOBepXHOCTH Mops (SSS), ¢ 0qHONW CTOPOHBI, SBISIOTCS
KIIFOYEBBIMU MapKepaMu U3MEHEHHI TOBEPXHOCTHBIX TIOTOKOB TMPeC-
HOW BOJIBI, KOTOPBIE MPEIOCTABIAIOT MOJIC3HYIO WHPOPMAIUIO IS
MMOHUMAHUS ACTIEKTOB TUIPOJIOTHYECKOTO IMKIIA, BKIFOYas HCIape-
HHE, 0CaJIKH, PSYHOHN CTOK U TasiHue Jibaa. C Apyroi CTOPOHEI, colie-
HOCTB Hapsily ¢ TeMIIepaTypoi HeoOXoauMa i pacueTa TIOTHOCTH
OKeaHa, BIUSIONICH Ha ero reocTpoGuieckyro UPKYISAIMIO, U Urpa-
FOIIEH 3HAYUTEIBHYIO POJIb B MOYJISAIUH KiuMaTa. COJICHOCTh TAKKE
HUCIIOJIb3YCTCHA PH PCHICHUH 3a1aY OTCJIC)KMBAHUA IBUKCHUSA BOAHBIX
Macc ¥ MPOIIECCOB BEPTUKAIBLHOTO MEPEMEITHBAHUS MEXY TOBEPX-
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HOCTHBIMH UM IOJ3EMHBIMU clIosiMU. I103TOMy KpaliHe Ba)kKHO H3Me-
PATH ¥ aHATTU3UPOBATH COJIEHOCTh TOBEPXHOCTH MOPSI ISl TOHUMAaHHUS
MMOTCHIIUAIBHOM CBSA3M €€ U3MEHYMUBOCTH C TNI00ATBHBIM THAPOJIOTH-
YECKUM IUKJIOM M TEPMOXATUHHON UPKYJISALHUEH.

B Hacrosmee Bpemsl IIpu BO3POCLIEH aHTPOIIOTEHHOUN Harpyske
Y U3MeHstoneMced kinumare Menserca u UepHoe mope. Omnucanue
MTHOBEHHOTO COCTOSIHUSI BOAHOTO 00BeKTa, HEOOXOIUMOTO /IS aHa-
JU3a €ro 3KOJIOTMYECKOr0 COCTOSIHMS, CTal0 BO3MOXXHBIM C pa3BU-
THEM TUCTAHITMOHHBIX METOJOB MOHHTOpHHTra. Hammdaue coBpemen-
HBIX JAaHHBIX JUCTAHIIMOHHBIX HAONIOJEHUH CYIIECTBEHHO PACIIH-
pseT 06beM MOCTyMHON WH(GOPMAIUH O COJICHOCTH W TO3BOJIAET T10-
Jy4uTh ee Cc Ooyee BBHICOKHMM IPOCTPAHCTBEHHBIM M BPEMEHHBIM
paspelieHueM Mo CpaBHEHUIO C HATYPHBIMU H3MepeHusMu. llenbio
WCCIICJIOBAHUS SBJISIETCS MOJyYeHHE BEIBOJIOB 00 UCTIOJIH30BAHUY WH-
(hopmaru 0 MOBEPXHOCTHOW COJICHOCTH UepHOTO MOpS 0 JaHHBIM
CIYTHHKOBBIX HaOJIIOJICHUH, HAWITYYIIMM 0Opa3oM COTJIaCYIOMIUXCS
C HATYPHBIMU U3MEPCHUSIMHU.

B nacrosmem nccieoBaHAN HCIIONB30BANCH TAHHBIE HAOIIOe-
auti in situ BOJl MI'1 PAH, Bemonnennsie Ha 15 000 ruapomornye-
CKUX CTaHIIUH, U eXKEMECSYHbIE CITy THUKOBEIE HAOIIOICHUS CUCTEMBI
L3 SMAP V4 3a nepuon ¢ mast 2015 no 2021 r. Jna kaxaoro HaTyp-
HOTO M3MEPEHUS 10 KaXKJAOMY MECSIy W TOJy HAaKOIUIEHBI MAaCCHBBI
CIIyTHUKOBBIX JJAHHBIX O COJIEHOCTH C pa3pelieHneM criakuBanus 40
u 70 kM (SMAP 40 u SMAP 70). MaccuBbl CHHXPOHH3UPOBAaHHBIX
nap SSS rpynnupoBanuch o koopauHataM SMAP B paauyce 15 km
OTHOCUTENBHO KOOPAUHAT 7 Sifyt U3MEPEHUI.

CpaBHUTENBHBIN aHANW3 JaHHBIX O MOBEPXHOCTHOU COJIEHOCTH,
MIOJTy9YE€HHBIX 110 JaHHBIM CITyTHHKOBBIX W in Sifu HAOIIOJCHHIA, BbI-
[IOJIHEH Ha OCHOBAHWHM aHAIM3a AWarpaMM paccesHus. Pe3ynprarel
3TOTr0 aHajIM3a MO3BOJMIN OLIEHUTh KauyecTBO CITyTHUKOBBIX H3MeEpe-
Huit SMAP 40 1 SMAP 70 oTHOCHTENTFHO HATYPHBIX HAOIIOICHHIA.

AHanu3 1uarpamMM paccestHHs MOKa3bIBaeT, YTO HANOOIBIINN pa3-
Opoc 3HaueHuit SSS 1o nanHbIM SMAP oTHOCHTENEHO HAOIIOACHUN
in situ umeet Mmecto A nanHbeIX SMAP 40. Tannsie SMAP 70 nyuie
COTJIACYIOTCS C HAOMIOJIEHUSMH in Situ TIPAKTHYECKH BO BCEX aHAIH-
3UPYEMBIX TOYKaX, MX HauOOJbIIAs TUIOTHOCTH OTMEYAETCs B HHTEP-
Bane 18 = 1 EIIC.
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[Tory4eHo, 4TO HAMITydIllee COOTBETCTBHE C HATYPHBIMH H3MEpe-
HUSIMH oOecrieunBaeTcs JaHHbIME HaOmoaeHuin SMAP ¢ 70 km pas-
PEIICHUEM CTIaKUBAHUS.

O TOYHOCTH BOJTHOT PA®UYECKHUX U3MEPEHUI
HNHEPIMAJIBHBIMU JATYUKAMMU

10. 10. I0posckuii ¥, O. B. Kyaunos

MI'U, Cesacmononw, Poccus
™y, yurovsky@mhi-ras.ru

KuaroueBrbie ci10Ba: OBEPXHOCTHBIC BOJHBI, Oy, N3MEPEHHS, HHEP-
[HAAJILHBIA TaTYUK.

BecruiatdopmenHble MHEpLUANbHBIC HABUTALMOHHBIE CHCTEMBI
(BUHC) mmupoko UCOTB3YIOTCS B COBPEMEHHBIX BOITHOTPA(QHUIECKIX
Oysx. B oTnudune oT anbTepHATUBHBIX PEIIEHUI Ha OCHOBE IPHEMHH-
KOB TJI00aJIbHBIX HAaBUTAIIMOHHBIX CIIyTHUKOBBIX cucteM, BUHC ne
MOJIBEPKEHBI IIOMEXaM, UMEIOT 0oJiee KOMIIAKTHBIN pa3mep u Ooiee
sHepro3¢pdexkTuBHEL. B manHON padore 00cy)xaaeTcs MPUMEHUMOCTh
HecrnienuanuzupoBanusix BUHC (manee — nHepruanbHBIX JATYUKOB)
JUIS1 IOCTPOEHUS! BOJIHOrpaduueckux OyeB U MX MOTCHUIHAIbHAS TOY-
HOCTh B NPWJIOXKEHUU K 3a/Jade M3MEPEHUs MapaMeTPOB MOPCKUX
BOJTH.

[IpoBeneH nabopaTOPHBIA HKCIIEPUMEHT 10 OLIEHKE LIYMOBBIX Xa-
PaKTEpUCTUK HECKOJIbKUX Hambojiee paclpOCTPaHEHHBIX Ha POCCHUH-
CKOM DPBIHKE MOJIelIei HHEePIHATIbHBIX 1aTYuKoB. [lokazaHo, 4To cO0-
CTBEHHBIN IIyM JaTYMKOB MO MOIIHOCTH Ha HECKOJBKO IMOPSIKOB
HIDKE TUIMYHBIX 3HAUYE€HUH MOIIHOCTH MOJIE3HOTO CUTHAJIA OT BOJIH,
HaOJI0JaeMbIX B HATYPHBIX YCIOBHX. VICIOMB30BaHMUS MACTIOPTHBIX
MaciTaOHBIX KO0A((GUIHEHTOB (0€3 AOMOIHUTEIBHBIX KATHOPOBOK)
JOCTaTOYHO JUIS ONIPEIEICHUS CIIEKTPAIbHON IIIOTHOCTH BBICOT BOJIH
C IOBOJILHO BBICOKOH TOYHOCTBIO — 1-2 %.

Mexy TeM B HaTYPHBIX U3MEPEHUSIX BCETJIa MPUCYTCTBYET HU3-
KOYaCTOTHBIN «KpPacHBIN» IIyM, IPEISTCTBYOIUI yCTOWYUBOM UHTE-
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Cexuus 1 «VMccnepoBanus MpoLUEccOB B MOPCKOM cpesie Ha OCHOBE
KOHTAKTHBIX U JUCTAHIIMOHHBIX MECTO10B»

TpaJbHOM OIEHKE BBICOT BOJH. IIpm aBTOMaTHYeCcKOW MOeHTH(HKA-
LMY CHEKTPAJIHLHOIO MHKA OMUOKH W3MEPEHUN BBICOTHI 3HAYHMTEIIb-
HBIX BOJIH YBETHYUBAIOTCS 710 10 %, HO MOTYT OBITh U BBIIIIE PH JIOXK-
HOM ONpeJeNeHun nuka. JlelcTBUTEeNbHO, CIIEKTpaibHasl MIIOTHOCTh
CIIEKTpa BO3BBILICHUI CTPEMUTCSI K OECKOHEYHOCTH TPH CTPEMIICHIH
4acTOTHI [ K HYJIO H3-3a HEU30SKHOTO «KOA(PPUIIMECHTA YCUIICHUSD»,
f*, BO3HMKAIOIIETO TIPH MEPeXo/ie OT YCKOPEHHil K BhIcoTaM. BmecTe
C TEM IIIYM B peaNbHBIX H3MEPEHHIX YCKOPEHUH Ha HECKOIBKO MOPS-
KOB BBIIIIE COOCTBEHHOTO IIyMa JaTYHKOB.

Jns oObsicHeHHs HaOIIOJaeMBIX CIEKTPOB BBIMOIHEH MPOCTOM
YHCIIEHHBIN SKCIIepUMEHT. MopcKas TOBEpXHOCTh CMOJIETMPOBaHa B
BHUJIC COBOKYITHOCTH BOJH ['epcTHepa ¢ 3aJlaHHBIM crieKTpoM. M3me-
pPEHHE OCYIIECCTBISICTCS «BHPTYaJIbHBIM» IUIOCKUM OyeM, HIICaIbHO
OTCJIC)KUBAIOIIUM JIOKAIbHBIE YKIOHBI TOBEPXHOCTH. B Takoit mocTa-
HOBKE 3aJ1a4M €CTECTBEHHBIM 00pa3oM YUYHUTHIBAETCS HEJIMHEHHOCTD
MOPCKOH MOBEPXHOCTH, KOTOpAasi, TAKUM O0pa3oM, SIBIISICTCS J0CTa-
TOYHBIM YCIIOBUEM BO3HUKHOBEHUS HH3KOYAaCTOTHOTO IIyMa U3Mepe-
Huii. Kpome Toro, mpeobpazoBaHne WHEPIHATBHBIX H3MEPEHUN B BhI-
COTBI BOJIH TaKkXe HeluHeHo. Kak moka3an aHHbId 3KCIIEPUMEHT,
BBIOOP METOAMKH 00pa0OTKH MHEPIMATbHBIX U3MEpEeHUH Oojee Ba-
JKEH C TOYKH 3PEHUS] MUHIMH3AINH OIHOOK M3MEpEHNH, ueM BBIOOp
KOHKPETHOH MOJIENIN NMHEPIUAILHOTO JIaTIHKA.

PaboTa BBIMOJHEHA NpU MOJAEPKKE rpaHTa Poccuiickoro Hayud-
Horo ¢onaa Ne 24-27-00153 (https://rscf.ru/project/24-27-00153/).
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CEKIIAA 2
TEOPETUYECKHWE UCCJEJIOBAHUS
W YNCJEHHOE MOJEJMPOBAHUE
MMPOIIECCOB B MOPCKHX CUCTEMAX,
MEKIMCLHUATLITAHAPHBIE MOJIEJIN

N3MEHYUBOCTDb XAPAKTEPUCTHUK _
INPOMEXYTOYHbBIX U I''TYBUHHBIX BOJI B CEBEPHOU
YACTU ATIIAHTHYECKOI'O OKEAHA

K. B. Apramonosa ' ™, O. H. JIykbsanosa %, C. B. ['najsimes >

' BHUPO, Mockea, Poccus
2HUO PAH, Mocksa, Poccus
™ ksusha.vniro@gmail.com

KiroueBbie cjaoBa: CTPYKTypa BOJ, MEXXTO0Bast
¥ KOPOTKOIIEPHOAHAS M3MEHUYHNBOCTh, THIPOJIOTO-THAPOXUMHUYECKHE
xapakTepucTuky, CeBepHasi ATIaHTHKA.

[t MOHUTOPHHI'a COBPEMEHHBIX TEHACHIMH H3MEHEHHS KIMMaTa
peryJspHble HaOMIOAECHUS 32 COCTOSHUEM M U3MEHYUBOCTBIO CTPYK-
TYpBI U XapaKTEPUCTHUK BOJ TAKOTO KIMMAaTOOOPa3yIoIIero peruoHa,
kak CeBepHasi ATJaHTHKA, UMEIOT HECOMHEHHYIO Ba)XHOCTh. B pa-
00Te Ha OCHOBE JJaHHBIX, ITOJyUYCHHBIX B JICTHU [1€pHOJ (MUIOHb — aB-
ryct) ¢ 2002 mo 2021 r. Ha eXKEeTOAHO-ITOBTOPSIOMIEMCS OKEaHOIOTH-
yeckoM paspese mo 59,5° c. m1. B CeBepHOIl ATIaHTHKE, TPOAHAIU3H-
pOBaHa CTPYKTypa BOJ U MEKT0A0Basi U3MEHYMBOCTH THAPOIOTO-THI-
POXUMHYECKHUX XapaKTEPUCTUK MPOMEXYTOUHBIX U TTyOMHHBIX BOJI.
Kpome Toro, Ha pa3spesax uepe3 MPONMBBI, OTACTSIOMUX APKTHUKY
1 ATiaHTHKY, Oblla OIlEHEHa KOPOTKONEpHonaHas (B TeueHHE He-
CKOJIBKMX CYTOK) M3MEHYHMBOCTh XaPAKTEPUCTHUK BOJ U HHTEHCHB-
HOCTb HX IIEpeHOCa.

Ha paspese o 59,5° c. m1. by BBIAETICHBI TPOMEKYTOUYHBIC BOJIBI
BOCTOYHOTO OacceiiHa cyoTpornmieckoro npoucxoxuacaus (CTIIB).
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B 3amagHO# "acTi pa3pes3a Mo MHHAUMYMY COJIEHOCTH U MaKCHMYyMY
PacTBOPEHHOTO KHCIOPO/Aa MPOCISKUBATUCH JabpagopcKkue mpome-
xyTounble Boabl (JIB) cybapkruueckoro npoucxoxaenus. [ryOun-
HBIE BOJBI Ha pa3pes3e OBUIN MPEACTaBICHBI IBYMS BOJHBIMH Mac-
caMU: CeBepO-BOCTOUHOM TiTyounHo# oo (CBI'B) u ceBepo-3anan-
HoW TiyOmHHOH Bomoil (C3I'B), OTIIMUMTENBHBIMH XapaKTEPHCTH-
KaMH KOTOPOW SIBIISIOTCS TOHIKEHHAs TEMIIEpaTypa M COJCHOCTb,
aTakke Ooiee BBICOKOE COJEp)KaHHE PACTBOPEHHOTO KHCIIOPOJa
U HU3KHE KOHICHTpauu GocaToB, CHIIMKATOB U HUTpaToB. B mpu-
JIOHHOM CIIO€ TI0 MAKCUMYMY PacTBOPEHHOT0 KpeMHus (6onee 14 uM)
MIPOCIIEKUBAETCS JOHHAS BOJIa BOCTOYHOTO OacceiHa.

CrtpyKkTypa BoJ B paiilOHE IIPOIMBOB ObLIA TIPE/CTaBIIEHA BEPXHUM
CJIOEM, 3aHSITHIM TEIUTBIMU U COJICHBIMHU BOAAMH aTJIAHTUYECKOTO MPO-
HCXO0XJICHUS] C OTHOCHTEIBHO HU3KUM COJIEP)KaHUEM PAaCTBOPEHHOTO
KUCIIOpPOZla, a TakXke TIyOWMHHBIM cJoeM (C IUIOTHOCTBIO
Go > 27.80 Kr/M*), 3alOTHEHHBIM XONOJHBIMH M MEHEe COJEHBIMU
APKTHYECKUMHU BOJIAMH.

g aHanm3a MeXToJ0BOM M3MEHYHBOCTH THAPOIIOTO-THAPOXUMHU-
YeCKHX XapaKTepUCTHK OBIIIM PacCYUTAHbI CPETHHUE IO CIOI0 Xapak-
TEPUCTUKNA BHYTPH H30MUKHUYECKOTO HHTEPBalld, COOTBETCTBYIO-
IEr0 BepXHEW M HWXKHEW TpaHMIlaM ucclieayeMbix BoJ. [lomydeHo,
YTO XapaKTePUCTUKU M TOJIIMHA CJIOS HMCCIEAYEMbIX BOIHBIX Macc
CHJIBHO MEHSIIOTCS ToJ1 OT rojia. B cimoe mpomexytounsix Bog ¢ 2002 r.
OTMEYaJICsl CHHXPOHHBIN TPEH]T Ha YMEHBIIICHHE TeMIIepaTyPhl H yBe-
JUYEeHUE CO/ep KaHUs PAacCTBOPEHHOTO Kuciopona. st rmyOnHHBIX
BOJ HaOoJalcs pasHOHanpasieHHbIH TpeHa: B cioe CBI'B — poct
TEMIEepaTyphl U COJIEHOCTH W YMEHBIICHUE COAEPIKaHUs PaCTBOPEH-
HOTO KHCJIOPOJIa, 9TO Hambosiee BRIpakeHo ObLTI0 B Mope MpmuHTepa,
a B ciioe C3I'B — ymeHbI1eHIE TEMITEpaTyphl, yBETUYEHNE COJIEHOCTH
U COJepXaHMUs PAcTBOPEHHOTO KHCIOpOJa, a TaKKe yMEHbIICHHE
KOHI[EHTpAIH OMOTeHHBIX AIIEMEHTOB.

JlanHbIe MocnenoBaTeNbHBIX CHEMOK Ha pa3pesax B paiioHe mpo-
JMBOB TO3BOJWJIM BBISIBUTH 3HAYUTEIBHYIO KOPOTKOTIEPHOIHYIO
(B MacmTabe HECKOIBKUX CYTOK) H3MEHUYHUBOCTH CTPYKTYPBI U XapaK-
TEPHUCTUK BOIHBIX MacC Ha IpaHuIle ATIaHTHKU U APKTHIECKOTO Oac-
ceifHa.
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ABTOpBI OnaromapsT BCEX CBOMX KOJUIET, KOTOPHIC MPUHHUMAIH
y4acTM€ B TMOJYYECHHH THUIPOJIOTO-TUAPOXUMHUUYECKUX JAHHBIX,
a Taxxe sxkunaxxku HYC NO 3a momo1ip B pOBEICHUN UCCIEIOBaHUIA.

AHanu3 TUIpOXUMHUYECKUX JIaHHBIX BBIOJHEH NMPU TOMAJEPKKE
PH® (mpoekt Ne 23-17-00032).

MHOTI'OJIETHSA UIBMEHYNBOCTDb XAPAKTEPUCTHUK
CYB- U ME3OMACIHITABHBIX BUXPEH
B KYPUJIIO-KAMYATCKOM PEI'MOHE TUXOI'O OKEAHA

O. A. AtagxanoBa ™, A. B. 3umun, A. A. Konuk

HO PAH, Mocksa, Poccus
™ oksana.atadzhanova@gmail.com

KiwoueBble  cjioBa:  BHXpb, AQIbTHUMETPHUS,  PaJUOJOKAIIHS,
Me3omMacmTad, cyomesomanictad, Tuxuii okeaH.

PaboTa nocBssieHa ucciie0BaHUIO TPOCTPAHCTBEHHO-BPEMEHHOH
M3MEHYMBOCTU XapaKTEPUCTUK MOBEPXHOCTHBIX MPOSBICHUN BUXpE-
BBIX CTPYKTYp OT COTHH METPOB JI0 COTHH KHIJIOMETPOB (Cy0- 1 Me30-
MacmTad) ¥ OLlEHKE BIIMSHUS IPUIMBHOM JMHAMHKH Ha €€ 0COOCHHO-
cTH BONM3M monyocTtpoBa Kamuartka u ceBepHbIX Kypuibckux octpo-
BOB CO CTOpOHBI Tuxoro okeana ¢ maprta mo asrycTt 2015-2023 rr.
C MCIOJIb30BaHUEM MHOTOJIETHUX apXUBOB CITYTHHKOBBIX U MOJICIIb-
HBIX JIaHHBIX.

PaccmaTtpuBaemas akBaTopusi sBIsieTCS O00JAcTBIO MacCOBOTO
HEepecTa U MOCIeAYIONIeTO PA3BUTHS HA PAHHUX CTAIUSIX MHUHTAs BO-
CTOYHOKAMYaTCKOM nomyJisiiud. IkpoMeTanue MUHTast B pacCMaTpH-
BaeMOM pPErrMOHEe HAYMHAETCS B MapTe W 3aKaHYMBaeTcs B WioHe. He-
00XOJMIMBIM YCIIOBHEM BBDKHBAHHS MOJIOJIH SIBIIIETCSI €€ Pa3BUTHE
B 11e1b(OBOM 30HE TIPU HATUYUH JOCTATOYHOTO KOJIHMYECTBA KOPMO-
Bol 0a3bl. [loaTOMY HCCIieioBaHNEe OCOOCHHOCTEH JIOKAIbHON TUHA-
MUKH BOJ| SIBIISICTCS OJJHOW M3 TPUOPUTETHBIX 3a/1a4 NPU BBISICHEHUU
a0MOTHYECKUX (DAKTOPOB, BIUIIONINX Ha (hOPMHUPOBAHUE YPOXKAHHO-
CTHU MOKOJIEHU MUHTAs.
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Jns ananm3a Me30MacITabHBIX BHXPEH MCIOIB30BaIach kKECy-
TOYHAast HH(GOPMALIUs O THIIE BPALICHUS, IOJ0KEHUH IIEHTPA, Pagnyce
Kaxzaoro Buxps. JJannas undopmanus Obl1a moimydeHa u3z Mesoscale
Eddy Trajectory Atlas Product Meta3.2 DT. /lonomHUTENBHO MTPUBIIE-
KaJIICh MTHOBEHHBIE CITyTHUKOBBIE TTOJISI TEMIIEPATyphl TOBEPXHOCTH
okeana (TIIO) u xnopodpmmnaa MODIS/Aqua, MODIS/Terra,
VIIRS/Suomi NPP ypoBHs o6pabotku L2 ¢ paspemiernem ~ 1 kM.

B xadecTBe HCXOMHBIX JAHHBIX IS PETUCTPALIMU IOBEPXHOCTHBIX
MIPOSIBJICHUH CyOMe30MacIITaOHBIX BHXpPEH MCIIOIB30BANIOCH OKOJIO
1800 paamnonokarmonHsix u3odpaxenwnii (PJIN) Beicokoro pasperie-
Hus Sentinel-1A/B.

Taxxe HCHOJIB30BANNCh CPEeTHEMECSYHBIE JAaHHBIE O CKOPOCTH
Betpa ckarrepomeTpa NASA SMAP, ckopocT TeueHUsI U3 aTbTUMET-
pudeckoro mnpoxykta AVISO u mpogykta GLOBAL OCEAN
PHYSICS REANALYSIS, nanxsie o npuanBHBIX TEUEHHUIX U3 aTiaca
TPXO9 ¢ pazpemenuem 1/30°.

B pesynbraTe ObUT0 OKA3aHO, UTO:

1) XapakTepUCTHKHU BUXPEH Ha Pa3HbIX MaciiTabax MOJBEPIKEHBI
MEXTO/I0BOW M BHYTPHUT'OJIOBOH N3MEHYMBOCTH, OCOOEHHO B KOJIHYe-
CTBE M paliOHax perucTpanuu. AHaJlIU3 MEXTOJ0BOM M3MEHUHMBOCTU
[oKasaj, 4To cyOMe3oMacIITaOHble BUXPH Yallle BCETO PErHCTPUpPO-
Banuck B 2019 1., a Mme3omacmrabubie — B 2022 1. AHaIU3 BHYTPUTO-
JIOBOM M3MEHUYMBOCTH TIOKa3aJl, YTO MAaKCHMAaJIbHOE KOJIMYECTBO
cyOMe3oMacITaOHbIX BUXPEH 3aperuCTPUPOBAHO B MIOHE, & ME30MAc-
mMTaOHBIX — B MapTe;

2) BHYTpPUTOZIOBas H3MEHYMBOCTh XapaKTEPUCTHK pa3HOMac-
TA0HBIX BUXPEH 3aBUCHT OT OCOOCHHOCTEH CE30HHBIX KOJeOaHW
BocTtouHno-KamyaTckoro TedeHusi 1 BETPOBOI'O PEXKUMA;

3) npunuBHOHN (haKTOp, BEPOSITHEE BCETO, SBISAETCS JOMHUHUPYIO-
el MpUYMHON MOSBIICHHUS TPYIIN MaJlbIX BUXpel Ha nepudepuu 60-
Jiee KpYITHBIX Me30MacIITa0HbIX BUXPEH B YCIOBUAX, KOTAa TONOIpa-
¢uaeckre 3¢ (HeKTH He CTONh CyIIEeCTBEHHEI;

4) masnble BUXpH MOTYT BIUATH HA pa3BUTHE U JIOKaJIbHOE Iepepac-
npeneseHre KOPMOBOH 0a3bl, YTO KPUTUYECKU Ba)KHO AJISI PaHHUX
CTaJuil Pa3BUTHUS PBIO, B YACTHOCTU MUHTAS.

PaGora BrimonHeHa B pamkax rpanta PH® Ne23-17-00174.
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TEHEPAILIMSI ¥ 9BOJIIOLIAS BUXPEM 3A MBICAMHA
OCTPOBA HAJIEKJbI B BAPEHIHIEBOM MOPE
O JJAHHBIM CITY THUKOBBIX HABJIIOIEHUM
U MTPUJIMBHOM MOJIEJIA

0. A. AraxxkanoBa ' ™, W. E. KozzoB !, A. A. Konuk 2,
E. B. IltotHukoB ', A. B. MenBenena !

Y Mru, Cesacmonons. Poccus
1o PAH, Mockea, Poccus
™ oksana.atadzhanova@gmail.com

KiroueBble ciaoBa: BHXpH, CyOMe3oMacmITaOHBIE  BHXpH,
panuonokanus, bapeHueBo Mope, ONTHYECKH Auana3oH, TuUxui
OKeaH.

B pabote mpoBoauTcs aHamu3 0cCOOEHHOCTEH BUXPEBOY AMHAMUKH
BOJIM3M ocTpoBa Hanexna B bapentieBom Mope ¢ ssHBapsi 1o JeKadpb
2018 r. B pa3HbIC CE30HBI rO/IA.

B kadecTBe MCXOMHBIX JaHHBIX OBLIM HCIIONB30BAHBI CITyTHHUKO-
BBIC PaIHOJIOKAIMOHHBIC M300pakeHns Sentinel-1 A/B, manubie om-
THUYECKUX CKaHEpOB IBeTa Mops cryTHUKoB Landsat-8 u Sentinel-2,
JaHHBIE 00 YpOBHE M CKOPOCTH TPWIMBA W3 MPHIUBHOW MOJIENH
AQOTIMS u ckopoctu Betpa ERAS.

ITo pannoIOKAIIMOHHBIM M ONTUYECKUM JaHHBIM BOJIM3H CEBEp-
HOTO U F0)KHOTO MBICOB 0. Hajiesxxa Obu1o 3apeructpupoBano 385 mo-
BEPXHOCTHBIX HPOSBICHUH BUXPEBBIX CTPYKTYP CO CPETHUM JTHAMET-
poM okoisio 4,5 kM. BuxpeBble NMPOSIBICHUS] PETUCTPUPOBAIUCH HA
MPOTSKEHUU BCETO roJa, OJTHAKO OKOJIO 2/3 HAa0JII0IAI0Ch B 3UMHHIA
MIEPHO/ PU HATWYHH JISASTHOTO OKpoBa. COMoCcTaBIIeHUE C TaHHBIMU
O TIPWJIMBAX MTO3BOJIMJIO BBISIBUTH, YTO BUXPHU PETUCTPUPYIOTCS dallle
BCEr0 B CH3HUTHUIO, @ BPEMSI UX JKU3HU MOXET COCTaBJISITh MEHEE MOJIO-
BHHBI IPWJIMBHOTO IUKA. [Ipu 3TOM (paza npusrBa MOXKET BIIUSAThH HA
3HAK BpallleHUs ¥ HapaBJeHue ABIKEHUS Buxpei. [Ipu Hammaum ne-
JITHOTO MTOKPOBAa JMHAMHKA BHXPEU MPHBOIUT K €r0 M3MEHUHUBOCTHU
1 (OPMUPOBAHUIO TOJBIHEH Ha HEOOJIBIINX BPEMEHHBIX HHTEPBAJIaX.
[Tpu aTOM ckopocTh apetica Tbaa B BUXPSIX COMOCTaBUMA CO CKOPO-
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CTSIMHU TIPWJINBHBIX TeUCHWUU. B JeTHUI mepwnoy npu HeOIaronpusT-
HBIX BETPOBBIX YCIOBUSAX BUXPH JydIle MIPOABISIOTCS B JaHHBIX OII-
TUYECKHX CKaHEPOB I[BETa BEICOKOTO pa3pelleH s, HEeXKEIHN Ha pajno-
JIOKAIIMOHHBIX N300paKEeHUSAX.

AHanu3 ONHM3KUX MO0 BPEeMEHU H300pakeHUH MO3BOJIMI OMpee-
JIUThH MIPOCTPAHCTBEHHYIO CTPYKTYPY H SBOJIIOLHMIO BUXPEW Ha KOPOT-
KHX BpPEMEHHBIX MHTepBasiax U Macmradax mopsaka 0.1-1 kM. Kom-
IJIEKCHBIN aHAJIN3 CITy THUKOBBIX TAHHBIX TIO3BOJISIET YTBEPKAATh, YTO
akBaTopusi BOIM3M ocTpoBa Hanexasl siBiseTcss paifoHOM KBa3HIIO-
CTOSIHHOTO MHTEHCUBHOTO BUXPEOOpa30BaHMUSL.

Pabora BemmonHeHa B pamkax roc3amanus GI'BYH OUIL| MI'U
FNNN-2024-0017.

O IPOBOJAUMBIX B MI'M YU CJIEHHbBIX 1 HATYPHbBIX
3KCHEPUMEHTAX IO UCCJEJOBAHHUIO CEMIIEBBIX
KOJIEBAHUI B CACTEME CBSI3AHHBIX BYXT
HA NIPUMEPE CUCTEMbI CEBACTOIIOJIbCKUX BYXT

A. B. Baraes ¥, A. 10. Besokonb, 10. B. Manniok,
IO. 10. I0OpoBckuii, B. A. Kaabna

MTI'HU, Cesacmononw, Poccus
™ g.bagaev1984@gmail.com

KiroueBble cjioBa: ceiiy, pe30HAHCHBIE KOJcOaHUsS, CBSI3aHHBIC
OYXTBI, CEBaCTOMOIBCKIE OYXThI, HATYPHBIC HAOIIOICHHUSI, YIIBTPa3BY-
KOBOHU M3MepuTenh BoHeHus, Mmoaens ADCIRC.

B agMuHHCTpaTUBHBIX rpaHuiax . CeBacTOIos HaXOAUTCS CH-
creMa OyXT, cocTosmas U3 riIaBHON OyxTel — CeBacTOmoIbCKON
(mmuHa ~ 7 kM, mmprHa ~ 1 KM, riryOuHa ~ 15 M) ¥ CBS3aHHBIX ¢ HEH
7 OyXT MEHBIIKX pa3MepoB. Bce OyXThl cCCTEMBI aKTUBHO UCTIOJB3Y-
I0TCS: TIEpeBaJIKa IPy30B, CTOSIHKA CyJ10B, pekpeanus u T. 1. Hecmorps
Ha B&XXHOCTHh OYXT ISl )KU3HH TOPOJAA, B IMOCIEIHUE NECATUIICTHS
B HUX IPAaKTHYECKH OTCYTCTBYIOT JOCTYIIHBIC CHHXPOHHBIE JaHHBIC
HaTYypPHBIX HAOJIOAEHHUH 32 YPOBHEM MOPSL.
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Ceifmm — BecbMa pacrpoCcTpaHEHHOE TPUPOTHOE SABIICHUE B OyX-
Tax. Ileproapl U IPOCTPAHCTBEHHAS] CTPYKTYypa ITHX CTOSYHMX BOJH
OTIpenenstoTcst mpoduiaeM OeperoBoi 4epTel U OaTUMETpHed BOMO-
ema. Hanmmane cBsi3m Mex 1y OyXTaMu IPUBOAMT K PACIIMPEHUIO MO-
JIOBOT'O COCTaBa CEHIIEeBBIX KOJIEOAHUN B HUX, YTO YBEIMIUBAET BO3-
MO>XHOCTH BOBHUKHOBEHUS OTIACHBIX SIBICHUM.

Llenpr0 BBHIMOTHIEMOTO WCCIICOBAHUS SIBIIIETCS YCTAHOBJICHUE
MIepHOIOB COOCTBEHHBIX KOJEOAHMA CEBACTOIOJBCKHX OYXT Ha OC-
HOBE aHaJIM3a JAaHHBIX HATYPHBIX HAOMIOJACHUN W MaTeMaTHYECKOTO
MOJICTIMPOBAHHS, a TAKKE€ M3YYCHHE BO3MOXKHOTO B3aUMOJICHCTBUSA
OYXT APYT C APYTOM.

Jnst mpoBenenust HaOmoqeHni 32 ypoBHeM Mopsi B MIU Obin
paspabotan mapeorpad, MOCTPOCHHBIN HA OCHOBE YJIbTPa3BYKOBBIX
natuukoB pacctosiHusl JSN-SR04. OnuH M3 HUX HaIlpaBlIeH BEpPTH-
KaJIbHO BHH3 U CITY>KAT HEMIOCPEICTBEHHO JUTSI HI3MEPEHUS PACCTOSTHUS
JI0 MOPCKOM TOBEPXHOCTH (B cpefHEM 1—2 M B 3aBUCUMOCTH OT MECTa
yCTaHOBKH). JIy4 BTOpPOTO HaIpaBlieH TOPU30OHTAIBHO BJIOJb PaMbl C
LIEThI0 U3MEPEHHsI KOHTPOJIEHOTO PACCTOSHHS 10 CIEIHAIbHO yCTa-
HOBJICHHOW Ha paMe IJIacTUHbL. Takas cxema mo3BOJISIET BECTH Mps-
MbI€ U3MEPEHHsI CKOPOCTH 3BYKa B OOJIACTH HAOJIOJIEHUS M TEM ca-
MBIM H30eTaTh OIMHUOO0K, CBA3aHHBIX C €€ N3MEHEHUAMU 32 cueT (IyK-
Tyalil TeMIIepaTyphl, BIAKHOCTH, JaBJICHUA. JlaTduKy ompamimBa-
1oTcst mocnenoBarenbHo ¢ yactoroil 10 I'm. Mcxoanele maHHBIE —
BpeMs paclpOCTPaHEHUsI aKyCTUYECKOr0 CHTHANA JI0 MHIIEHH U 00-
paTHO c paspenieHreM | MKC — HakallJIMBalOTCA Ha CMEHHOM Kapte
namatu. [Iutanue ocymecTBIsIeTCs] OT TPEX JTUTHIH-HOHHBIX aKKyMYy-
asitopoB (Tunopasmep 18650), momHOrO 3apsiia KOTOPBIX XBaTaeT Ha
HemnpepbIBHYIO 3anuch B Tedenne 20 cyt. [Ipubop ocHamien kBapiie-
BBIMH YacaMH peabHOro BpeMeH:n. CHHXpOHM3aNus IprOOpPOB ¢ MH-
POBBIM BpeMEHEM BEHITIONHSAETCS BPYUHYIO B HAYaJI€ ¥ B KOHIIE KaXKI0H
ceccnn HaOmroneHui. Takum 00pa3oM OCYIIECTBIAETCS CHHXPOHHOE
U3MEPEHHUE YPOBHS MOPS B Pa3HBIX TOYKAX YCTAHOBKU C TOYHOCTHIO
0,1 c. I3mepurenn ycraHoBieHsl B OyxTax Kpyrmnoii, KapanTuanoi,
T'omnangus u KaMbIoBoii.

Jns wHTEpIpeTanyu pe3yiIbTaTOB HATYPHBIX HAOIIOJCHHNA HC-
TOJI30BaHO MAaTEMAaTUIECKOE MOJIEIMPOBAHNE HA OCHOBE YNCIICHHON
ruapoaunamudeckoid Mogenu ADCIRC. [Ins renepanuu ceif npea-
JaraeTcsi TMPUMEHSTHh JBa BHUAAa BO3MYIIEHHWH: «KPACHBII» IIIyM
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Y YeJIMHEHHYIO BOJIHY B BHJIE CONUTOHA. J[aHHBIC TUIIBI BO3MYIIICHHH
JOTIOJIHAIOT JIPYT ApyTa U TO3BOJISIOT BBIIECIUTH BCE OCHOBHBIE COO-
CTBEHHBIE TICPUOIBI CUCTEMBI CBSI3aHHBIX OYyXT. Takke MCCIe0BaHbI
PE30HAHCHBIC CBOMCTBA OTJCTBHBIX OYXT, BXOASIINX B CHCTEMY C IIe-
7610 00JIee TOUHOM MACHTU(UKALIMN MOJI CEHIIl, BO30YKIaeMbIX B CH-
creme. [IprMeHeHe CIIEKTPATILHOTO aHaIM3a JaeT BO3MOXHOCTD HC-
CJICZIOBATh B3aUMOJICUCTBHE OYXT APYT C IPYTOM.

UccnenoBanue BBITIOJIHEHO 3a cueT rpaHTa Poccuiickoro Hayy-
Horo ¢ouma Ne 24-27-20076 https://rscf.ru/project/24-27-20076/
u [IpaBurenbctBa ropojaa CeBacTomnons.

IT'EOCTPO®PHNUYECKAS 1 I[PEI?'I(I)OBAH
COCTABJISIIOIIME JUHAMUKH BOJ
IO KHOI'O OKEAHA
B. B. Baratunckas "> >¥, B. A. Baratunckmii >4,
H. A. Jinanckuii %>, A. B. I'yces >*“, E. T. Mopo3os *

Y Mry, Mockea, Poccus
2 UBM PAH, Mockea, Poccus
3 OUH, Mockea, Poccus
‘no PAH, Mockea, Poccus
™ varbagat@yandex.ru

KioueBbie ci10Ba: AHTapKTHYECKOE IHMPKYMIIOJSPHOE TEUYCHUE,
BIMSHHUE BETpa, TeOCTPOPHUYECKUIl (HaKTOp, YUCICHHAs MOJEIb,
OapoTporHas QyHKIHS TOKA.

Brutn M3ydeHsl BKIabI TeOCTPOYUIESCKUX U pei(oBbIX (hakTo-
POB B (JOpMHpOBaHHE CPEAHEH KIIMMATHIECKOH CTPYKTYphl AHTapK-
THYECKOro IupkyMmmossipaoro teuenus (ALLT) ¢ momomrsio Mosenu
obmieir mupkynsiuun  okeana INMOM (Institute of Numerical
Mathematics Ocean Model). Llenbto uccienoBanus ObUIO pa3aencHre
reoctpoduieckoro u npeidororo kommoneHToB ALIT. Monenupona-
HUE MTPOBOAUIIOCH [T JIeTHUX ((eBpajb) U 3UMHHUX (aBIYCT) YCIOBUN
IUTst KauMmaTudeckoro nepuoaa ¢ 1993 mo 2012 r. Ilokasano, uro, He-
CMOTpS Ha CHITbHBIC BeTphI Ha KOKHBIM OKeaHOM, TeOCTPODHISCKHMA
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(bakTOp IMPKYJSIIMU, KaK MPaBUJIO, HAMHOIO CHJbHEEe ApeidoBoro
(dakropa. Tem He MeHee BKIIaJ ApeiOBON COCTABIISIONICH B YBEIH-
YeHHE MPUIOBEPXHOCTHOW 30HAJIBHOM CKOPOCTH MOXET JOCTUIaTh
15-20 % ot reoctpodudeckoii ckopoctn. Berep cmocobcTByer
yMEHbBIIEHHIO cpeaHel nuHamuaeckoii Tornorpaduu (CT) oT oTKphI-
TOT'0 OKeaHa JI0 MoOepexbsi AHTapKTHBL. BriusHue Betpa Ha Gopmu-
poBanue 0apoTponHOH (HyHKINH TOKa Oolee BhipaxeHo, yem Ha CJIT.
I'eoctpoduaeckuii mepenoc B ALIT mouTn oquHAKOB 3UMO¥ U JIETOM.
W3-3a Bo3meiicTBus BeTpa obmuii nepenoc ALIT Bokpyr AHTapKTHIBI
yBenuuuBaercd B cpeHeM Ha 10—-15 Cs nerom u Ha 15-20 CB 3uMoil.
bruia BeisiBieHa TpexcrpyiHas crpykrypa AT ¢ moMorsio yncieH-
HOTO MOJIETMPOBAHHUS METOJIOM <«JIMarHo3 — aJanTalus) M0 JaHHBIM
EN4. ITokazaHno, yTo TpexcTpyiHas ctpykrypa ALT umeer reoctpo-
(uyuecKyIo Ipupoay.

PaGora BemosHeHa pu ¢puHaHCOBOH Momepkke PH® Ne 22-17-
00267.

U3MEHYUBOCTD KYIIOJIA TEMIEPATYPbI
IJTYBUHHOI BOJABI MOPSI YDIAEJLIA
B 3ABUCUMOCTH OT HUKJOHUYECKOM
AKTUBHOCTH

B. A. Baratunckuii "> >+ ¥, B, B. Baratunckas "2,
E.T. Mopo3sos *, H. A. Jluanckmnii ">

"mr V, Mockea, Poccus
2 UBM PAH, Mockea, Poccus
3 FTOMH, Mockea, Poccus
‘no PAH, Mockea, Poccus
™ yladbagat@vladbagat.ru

KuroueBnle ciioBa: Mope Yoanemra, npeiidoBsiid GakTop, TepmMoxa-
JMHHBIA QakTop, YucieHHas moaeib, INMOM.

N3ydyeHa W3MEHYMBOCTH TOJIOKEHHS KyMOjia TIIYOMHHOW BOJBI
mops Yaauenia no gaHHbiM EN4 o TeMmepatrype U COJIGHOCTH A
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CpeIHEMECSYHBIX (EBPATBCKIX M aBTYCTOBCKHUX YyCIOBUH B 1993—
2012 rr. B 3aBUCUMOCTH OT HAaIlpsDKEHUSI TPEHUS BETpa, pacCUMTaH-
Horo 1o AaHHbBIM JRAS55-do. Cam kynon paccMaTpuBaeTcsi B paifoHe
60°—67° c. 1. 1 10°-25° 3. 1. JInamazoH NOTeHIIHAIbHBIX TEMIIEPATYP
B cJ10€ MTyOuHHO# Bobl Mops Yaanenna 0.02—0.2 °C. Habnronaembiii
cpenHederpanbckuii ¢ 1993 nmo 2012 r. Kynon u30TepM U H30MUKH
(dhopMupyeTcsi Kak CIeJCTBUE HWHTCHCU(UKAIUN TEPMOXATUHHON
OUPKYJINN B TIeJIOM M Apei(oBO IMUPKYIISIAKA BOI B Mope Y3-
Jemwia B 4acTHOCTH. Iloj Bo3meHCTBHEM CE30HHOM M3MEHUYMBOCTU
LIUKJIOHUYECKOW aKTUBHOCTU HM30TEPMbl HUCIIBITHIBAIOT TMEPUOINYE-
CKHI ITOABEM M OITyCKaHUe. BriTekanue rimyOnHHOM BOIBI MOpsS Yo -
JieJijia B OCHOBHOM MPOUCXOUT uepe3 OpKHEHCKHIl Mpoxo/1 ¢ TiTyOu-
HO¥1 monepeyHoro xpeoTa okosio 3600 M. B 3aBUCUMOCTH OT O THATHS
WJIM OTYCKaHUS U30MHMKH M U30TEPM B PaliOHE ATOTO MPOX0Jia B MOPE
Ckortma moctynaroT 0oJiee Terible Wiu 0osiee X0JI0AHbIE aHTapKTHYe-
CKHE TOHHBIC BOJIEL.

Pa6ota BeimonHeHa npu ¢unaHcoBoit noaaepkke PHO Ne 22-17-
00267.

O BJIMSIHUU KIIMMATUYECKUX MOJ]
ATJAHTHKO-EBPA3HICKOI'O PETHOHA
HA 3ABUXPEHHOCTb KACATEJIBHOI'O HAIIPSKEHU A
TPEHUSA BETPA HAJl YEPHBIM MOPEM

E. A. Basiopa ""?™, A. B. I'y6apes °, A. B. ITos1oacKmii >

U @Qunuan MT'Y 6 2. Cesacmonone, Cesacmonons, Poccus
2 UIITC, Cesacmonons, Poccus
™ eisal@mail.ru

KioueBblie ciioBa: CeBepoarianTuyeckoe konebanue, BocTrounoat-
JaHTHYecKoe Konebanne, CkaHAnHABCKOE Koebanue, BocTouHO-AT-
JaHTHYecKoe 3amaaHo-Poccuiickoe koiebanne, 3aBUXPEHHOCTh Kaca-
TENLHOTO HAIPSHKCHUS TPEHHS BeTpa, HepHoe Mope.

N3yuenue nposiBIeHUHN rOOANTBHBIX KIMMATUYECKUX OCIMILIAINN
Ha pErMOHAJILHOM YPOBHE SIBIISIETCS] BayKHeHel 3agaueit. Knumatu-
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YeCKUMH MOJIaMH, CYIIIECTBEHHO BO3JICHCTBYIOIINMHU Ha KIUMaT AT-
nmaHTUKO-EBpasuiickoro peruona, sBigioTca CeBepoaTiiaHTHUECKOE
(CAK), Bocrounoarnantuueckoe (BAK), Ckanmunackoe (CK)
n BocrounoaTnaHnTr4aeckoe 3amagHo-Poccuiickoe KoJeOaHus
(BA3PK). [Ins YepHoro Mopst OJHOH M3 XapaKTEPUCTUK CHCTEMBI
OKeaH — aTMocepa, MOABEPKCHHBIX BIUSHUIO YKa3aHHBIX OCITHILIH-
PYIOIIUX MOJ, SIBIISIETCS 3aBUXPEHHOCTh KACATEeIbHOT'O HATPSIKEHUS
tperus Berpa (3KHTB).

B pabote monst cpenmneMecsunbix BenmnuuH 3KHTB mist kaxmoii
TOYKH aKBaTOpuu YepHOTo MOps OB PACCYUTAHBI 110 IaHHBIM TJIO-
OoapHOTO  aTtMocdepHoro peananmmza MERRA2 (Modern-Era
Retrospective analysis for Research and Applications, Version 2)
0 MEpUIMOHAJIBHON M 30HAIBHOI KOMITOHEHTax BekTopa Berpa (U,V)
3a Kax1ple 6 yacoB i BpemeHHoro nepuoaa 1980-2020 rr. Cpenne-
mecsianbie 3HadeHus nHaekcoB CAK, BAK, CK u BA3PK Obutn B3SThI
c caiira Standardized Northern Hemisphere Teleconnection Indices
(ftp: //ftp.cpc.ncep.noaa.gov/wd52dg/data/indices/tele _index.nh). Hc-
TOJIE30BaH METO]I PA3HOCTHBIX KOMITO3UTOB C yUETOM HECTAI[HOHAP-
Hoctu BpeMmeHHBIX panoB naaexcos CAK, BAK, CK u BA3PK.

ITokazaHo, 4TO W3 BCEX HCCIEMYEMBIX KIUMATHYECKUX MOJI
HanOopmee Biusane Ha 3SKHTB nax Yepasiv Mopem okaspiBaeT CK
u BAK.

B xonoansblii nepro roaa (¢ HOSOPsI 1o anpesns) B OTPULATEIbHYTO
¢a3zy BAK Hag Gonblieii yacTbio akBaTOpud YepHOTo MOPS yCHIIUBA-
€TCsI IMKIIOHNYECKas 3aBUXPEHHOCTb.

B nmonoxwurenshyro ¢pazy CK Ha NpoTsHKEHHH BCETo TOAa, UCKITIO-
yas J1Ba 3UMHHX Mecsna (1exaOph U sIHBaph), OTMEYAETCS 3HAUNMOE
ycunenue nukinonndeckoil 3KHTB nan pasHeiMu yactsimu UepHoro
MODSL.

PaGota BeIlONTHEHA B paMKax roc3ananus MHCTUTYyTa IpUpOIHO-
texHuueckux cucteM FFMM-2024-0016 no teme «PyHIaMeHTab-
HBIE HUCCIIEIOBAHMA IMPOIIECCOB B KIIMMATHYECKOI cucTeMe, ompene-
JSIIOIIMX  TPOCTPAHCTBEHHO-BPEMEHHYIO H3MEHYMBOCTH MOPCKOM
CPEeIIbI ¥ MIPHUIIETAIOIIUX TEPPUTOPHIA B IIUPOKOM JTUATIA30HE MacCIITa-
60B» (Ne rocpeructparnuu 124020100120-9).
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HPOAOJIZKUTEJIBHBIE BETPbI HAJl YEPHBIM MOPEM
JIETOM U COBbITUA ATMOC®EPHOI'O
BJIOKHUPOBAHUA

J1. B. Bamapun ¥, U. I'. lllokypoBa

MI'U, Cesacmononw, Poccus
X dbasharin@mail.ru

KuaroueBsble ciioBa: YUepHoe Mope, IPOJOIKUTEIBHBIC BETPHI JIETOM,
atMoc(epHOe OIIOKMpOBaHWE, TIPU3EMHOE JaBIeHHWE, BBICOTA
m3obapudeckoi mosepxuoctu 500 rlla.

BerpoBoii pexuM Hag MOpeM OIpenesseT nepeMelIiBaHie BepX-
HETO CJIOSI MOPSl M €r0 XapakTep LUPKYJSAIUN. Y4YeT BETPOBOTO pe-
KMMa BO MHOTOM OITpeJIeIIsieT BAPHAHTHI CTPOUTENILCTBA THAPOTEXHH-
YECKUX COOPYKEHUH, Ba)KCH MpPU MPOTHO3ZMPOBAHUH CTOHHO-HATrOH-
HBIX SIBIICHUH, IPU U3YUSHUH U3MEHEHHSI YPOBHS BOJI B IPUOPEKHBIX
peruonax YepHoro mops. Bce 3To 00yCiI0BIMBAET 11eh HACTOSIISH
paboThl — aHaIM3 aTMOC(EPHBIX yCIOBHHA AJISl CIIydaeB BOZHUKHOBE-
HUS KCTPEMAaJIbHO MTPOJOIHKUTEIHHOTO BETPa C YCTOWIMBBIM HAIPaB-
nerreM B UepHOM MOpe B TEIUTBINA MEePHO/] TOAa Ha OCHOBE JTUTENb-
HOTO MacCHBa JIaHHBIX.

AHanu3 BETPOBBIX CUTYAIlil TMPOBOJWICS Ha OCHOBE 6-4acCOBBIX
JIaHHBIX aTMoc(epHoro peaHanu3a ERAS 3a 1979-2021 rr. B Temubiii
nepuof roga (Mai — okTs0ps). UepHoe Mope nMeeT HeOoIbLIne pas-
MEpBbI, TO3TOMY JIJIsi OOJIBITUHCTBA CHHONITUYECKUX CUTYaIUid MOYXKHO
BBIJICJIUTH MTPeobIaJaromuil HaJ MOPEM BETPOBOIl MOTOK.

g ycTaHOBIIEHHS CITy4aeB MPOJOHKUTENBHOTO BETPa C YCTOWYH-
BBEIM HaIpaBJICHUEM HaJl Bcell akBaTopuedt UepHOro Mops (s Kaxk-
JIOTO 6-4acoBOTO CPOKa) OBLIO MPOAHATM3UPOBAHO HAMPABIICHUE TI0-
TOKa Ha OCHOBE OCPEIHEHUSI KOMIIOHEHT CKOPOCTH BETpa IO JJaHHbIM,
MTOTIAIAIOIIMM Ha aKBATOPHIO MOPSL.

B wrore B pabore OBUIO BCEro BBIACICHO 16 cioydaes
C ycTOHYMBRIME BeTpaMu 3a 43 roma. M3 mHux 15 ciydaeB ObLIO
C YCTOWYMBBIM CEBEPO-BOCTOYHBEIM BETPOM C HIOHA TIO OKTSAOpb
u | ciydaii ¢ ceBepo-3anagHbIM BeTpoM (B urone). [logasmsromee nx
KOJIMYECTBO TPHUXOJIUTCS HAa aBrycT W CeHTs0pp — 10 cmyuaes.
[IpogOomKUTENBHOCTh CITy4aeB C YCTOWYHBBIM BETPOM MOXKET
JIOCTUTaTh 8,5 CyT.
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J1a COBOKYITHOCTH BBISIBJICHHBIX CIIydaeB ObUT MPOBEACH aHAIN3
aTMOC(EPHBIX YCIOBHHA B TPU3EMHOM CIIOE€ B B CpeIHEH Tporocdepe.
Juig 3TOrO B KPYIMHOMACIITAOHOM PETHOHE, BKJIOYaromeM YepHoe
Mope u EBpornetickuii pernon (35°-85° ¢. mr., 10° 3. 1. — 100° B. 11.),
Ha OCHOBE METOJa Pa3NOKEHHS MO SMIIMPHYECKHM OPTOTOHAJIBHBIM
(GyHKUMSAM OBUIM TOJy4YeHbI OCHOBHBIE MOJABI MPOCTPAHCTBEHHOTO
pacnpezeneHus] TPU3EMHOr0 JaBJIeHHUS M TEONOTEHLHANa C IENbIo
aHaJu3a THIMYHBIX aTMocepHbIX ycioBuid. [lepBast Moza pasnoxe-
HUS MPU3EeMHOTro AaBieHus (¢ BkiagoMm 47 %) CBUAETETHCTBYET 00
YCTOHYHMBOM PACIIOIOKEHNH 00JJaCTH BRICOKOTO JaBJIECHHUS HaJ CeBe-
poM LlentpansHoit 1 BocTtounoit EBpornibl, KoTOpas Tak:ke MpocCiexu-
BaeTcs IO cpemHed Tporocdhepsl W TMPOSBISIETCS B IEPBOH MOJE
reormoTeHIMana n3obapudeckoit mosepxHoctu 500 rlla (¢ BkIagom
43 %). AHann3 CBUIETENbCTBYET, UTO TAKHE IIEPBBIE MOJIBI MOTYT OBITH
BBI3BaHbI IIPOIIeccCaMy OJIOKMPOBAHUS, IMEIOIIMMHU MECTO B aTMOc(epe
CPeIHUX MIMPOT JUTSA OOJBIIHHCTBA CITy4aeB C YyCTOWYHBEIMH BETPAMH.

PaboTa BbIMONHEHA B paMKaxX TE€Mbl TOCYJApCTBEHHOTO 3aJaHUS
FNNN-2024-0014 «®yHaaMeHTalbHbIE HCCIEIOBaHHUSA IPOLECCOB
B3aMMOJICHCTBUS B CHCTEME OKeaH-aTMocdepa, POpPMUPYIOIINX H3-
MEHUYUBOCTH (PU3NUECKOTO COCTOSIHUSI MOPCKOHN Cpellbl Ha Pa3IHYHBIX
NPOCTPAHCTBEHHO-BPEMEHHBIX MaCIITa0ax.

MATEMATHYECKOE MOJEJIMPOBAHUE
PACIIPOCTPAHEHMUSA JJIMHHBIX BOJIH
B NIPOJIUBE BOC®OP

A. 10. Beaokonn *, JI. U. Jlazopenko, B. B. ®omun

MT'HU, Cesacmonons, Poccus
™ a.bazykina@mbhi-ras.ru

KiwueBbie ciaoBa: mponmB bocdop, AIMHHBIE BOJHBL, IyHAMH,
ADCIRC, MaTeMaTH4eCcKOe MOJICTHPOBAHNC.

[ponus Bocdop siBasieTcst 30HOH HHTEHCHUBHOTO CYI0XOJICTBA, YTO
00yCIOBIINBAaET HEOOXOAUMOCTh BCECTOPOHHETO U3yUeHHs JMHAMUKU
BOJ B OTOM palioHe. PalloH mposmBa M IpuUIErarmolue K HEMY
AKBaTOPHUH PACIIOJIOKEHBI B MECTE CTOJIKHOBEHUS JIBYX MATEPUKOBBIX
IUIUT, OH CEUCMHUYECKHM aKTHBEH, TaM BCEraa CyHIECTBYET
BEPOSTHOCTB MOA3EMHBIX TOTYKOB. I109TOMY OIIaCHOCTH ITyHaMH 31€Ch
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HE IO0JDKHA MTHOPUPOBATHCS. Takue BOIHBI MOTYT OBITh BBI3BAHBI KaK
MIOJIBOJTHBIMH 3€MIIETPSICCHUSIMH, TaK M 3€MIIETPSACCHUSIMH Ha CyIIE.
3a 3000 ner B YeproMm Mope u3BecTHO S50 ciyyaeB IyHAMU Pa3IM4HOrO
npoucxoxnaeHus. B Mpamopraom mope 3a 2000 net mpousouuio 35
IlyHaMH, KOTOpble UMEIH CEHCMUYECKYIO UM OIOJI3HEBYIO MPUPOAY.
B paiione camoro mponmBa bocdop HaOmomamuch 3eMiIeTpsCEHHS
C MarHuTyJIOH CBBIIIE 5.

B c¢Bsi3u ¢ moTHOI 3acTpoiikoii modepexbs bocdopa, Begymieiics
3/1€Ch XO3SIMICTBEHHOW NEATENBHOCTBIO U PACIIOJIOKEHHBIMH Y MOPS
30HAMHU OTIbIXa BO3pAcTaeT IOTPEOHOCTh B JAETAJBHOM H3yYEHHH
BO3MOYXHBIX HAaHOOJBIINX BBICOT BOJIH, KOTOPhIE MOTYT NMPOHUKAThH
B nponiuB U3 Yepnoro u MpamopHoro Mmopei.

C y4eToM HU3JI0KEHHOTO LEJIbI0 HACTOSIIEH paboThl ABISUIOCH UC-
CJIEJIOBaHNE PaclpOCTpPaHEHHUs JUIMHHBIX BOJH B mposnBe bocdop
C TIOMOIIBI0 MAaTEMATUYECKOI0 MOJIETMPOBaHUA. PacdeTsl BHINOIHS-
nuch B Mojienun ADCIRC ¢ BpICOKMM NMPOCTPaHCTBEHHBIM pa3peliie-
HUEM. AHaIM3UPOBAINCH aMILTUTYBI KOJIEOaHUH YPOBHS MOPS MPH
pacIpocTpaHeHUH JUIMHHBIX BOJNH u3 YepHoro mopsa B MpamopHoe
1 Ha000pOT /7151 pa3HbIX CLIEHAPUEB UX FeHEPALIUH.

Pabota BemostHeHa B pamMkax TeMbl MI'M Ne FNNN-2024-0016
«IIpubpexnpie nccinenoBanus». PacueTs! NpoBOIMINCH HA BHIYHUCIIH-
TeapHOM Kiactepe MI'U.

KIIMMATUYECKASA N3MEHYUBOCTb
BEPXHEI'O KBABUOJHOPOJIHOI'O CJI0A
B BAPEHIIEBOM U KAPCKOM MOPAX

A. A. Bykaros, E. A. Ilasaenxo >, H. M. Cooseii

MI'U, Cesacmononwv, Poccus
™ pavienko.ea@mbhi-ras.ru

KuroueBsble ciioBa: bapeniiero mope, Kapckoe mope, TonumHa Bepx-
HEro KBa3HMOJHOPOIHOTO CJIOsl, BEPTUKAJILHOE MepeMelIuBaHue, JIn-
HEWHBIN TPEH], MEKT010Basi U3MEHYUBOCTD.

3HaYNUTEIHHOC COKpalm€eH1ue IUIolmaan JCAJdHOr0 IIOKpOBa
B ApKTI/IKC B Ha4aJIC TCKYLICro CTOJICTUA CTAJIO HpPI‘IHHOf;I TOTO, 4YTO
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MOBEPXHOCTHBIN cnoit cTajn Oomee JIOCTYTTHBIM TS
HEINOCPEJICTBEHHOIO BO3ACHCTBUS BETpa M COJHEYHOH paguanuu.
Takue 3ameTHble KoneOaHHUsI YCIOBUH OKpYyKaloUled Cpeasbl,
€CTECTBEHHO, ITPOSBUIINCH B U3MEHEHHSIX TEPMOXAJTHHHOMN CTPYKTYPHI
[IOBEPXHOCTHOTO cJIosl. B cBA3M ¢ 3TUM HM3yueHHe XapaKTepHCTUK
BepxHero kBasuogHopogHoro cios (BKC) B Apkruke Ha
KIIMMaTHYeCKOM  Macitabe  mpuoOperaeT  Bce  OOJNBIIYIO
aKTyaJbHOCTb.

B wnacrosmiedt pabore Ha ocHOBe jgaHHBIX peaHannza ORASS
0 CpeHEMECSIYHBIX 3HAUEHHUSIX TEMIIEPaTypbl U COJICHOCTH B y3Jax
cetku 0,25° x 0,25° 3a nepuox 1958-2022 rr. uccieioBaHa KIMMaTH-
geckas m3MeHInBOCTh ToMmuHEl BKC B pa3nuuHbix paifonax bapen-
uesa u Kapckoro mopeii.

AHanu3 nokasai, uro MakcuMaiabHoro pazsutus BKC nocturaer
B (heBpasie — MapTe, a MUHIMAJIHHOTO — B HIOHE, Hioe. TakuM obpa-
30M, HanOonbLme 3HaYenus Tonmuasl BKC B paccMaTpruBaeMbIx Mo-
PAX HaONIOAIOTCS B MEPUOJ| YCUIICHUST OCEHHE-3UMHEH KOHBEKIIWH.
B xomomnoe monmyroaue (HOsOph — ampens) Tommmuaa BKC cocrag-
JISIET B CPETHEM TI0 akBaTopuu bapentieBa Mops ot 65 M (HOSIOpB) 110
125 M (dpeBpanb). B Kapckom Mope B X0l0AHBIN NEPUOJ TO1A CPEAHSA
tommuHa BKC cocraBnser ot 18 M (Hos0ps) mo 27 M (deBpanib,
MapT).

B temnblit mepuoa roaa (Mail — OKTSOpB), BO BpeMsi MaKCHMaJlb-
HOTO PAcIpPOCTPaHEHUS PEYHBIX BOJ, TASHBS JIHJJOB U MOBEPXHOCT-
HOTO IIPOTPEeBa, BOIAHAS TOJIIIA XOPOIIO CTPaTU(UIINPOBaHA IO TITy-
OuHe, cJI0i MaKCHMAaJIbHBIX 3HAYCHUH YacTOTHI IJIaBYYECTH MOIHH-
MaeTcsa K noBepxHocTU. OcpeqHEHHBIE IO BCEH aKBaTOPUU MOpS Be-
muauHbl TomuHEl BKC cocraBisroT ot 8 M (wronb) mo 40 M (Maid,
oKTs10ps) st bapentieBa mops, a st Kapckoro Mops ot 2 M (MIOHB)
1o 15 m B okTs0pe.

AHanu3 MeXTroIOoBOW HM3MEHYHMBOCTH CPENHETOIOBBIX BEIHYHH
tonmmuHabl BKC nokaszan Hamu4ne mojg0KUTeTFHOTO KIMMaTHIECKOTO
TpeHaa 3a nepuon 1958-2022 rr. B bapenuesom u Kapckom mopsix
(poct Tommuuuel BKC). TenaeHnMs K yBETUYEHUIO TPOCIEKHUBAETCS
KaK B XOJIOJHOE, TaK M B TEIUIOE Moyroave. BenmanHa Tperna cpea-
meromonoil TommuHK BKC B cpeanem mns bapenmesa mops cocra-
Buna +1,3 m/10 net; ans Kapckoro +1,2 M/10 net. Benmuunna tpenaa
tommuabl BKC B Xomognoe momyromue cocrtaBmia +1,9 m/10 mer

137



CGKHI/ISI 2 «TCOpeTI/I‘-ICCKI/IC HccCJICAOBAHNA U YUCIICHHOC MOJACIINPOBAHUC
IMPOIECCOB B MOPCKUX CUCTEMAX, MCKANCHUIIJIMHAPHBIC MOACIN

n +2,1/10 net mis bapennieBa m Kapckoro Mopeli COOTBETCTBEHHO.
Benuunna tpenna tonumasl BKC B Temnoe momyroaue cocraBuia
+0,7 M/10 net u +0,4/10 net quis bapenuesa u Kapckoro mopeit cooT-
BETCTBEHHO.

I''IYBUHA BEPXHEI'O KBASBUOJHOPOJHOI'O CJIOsA
W EE U3SMEHEHUE 1TIPU HAJIMYUU BPU3A
B COBMECTHOU MOJEJIM OKEAHA U ATMOC®EPbBI

A. A. Byxapes

PI'TMY, Canxm-Ilemepbype, Poccus
™ anton.bukharev@gmail.com

KiioueBble c10Ba: KBa3HOAHOPOIHBIH CIIOH, OpH30Bas LUPKYIALUS,
K03 ULUEHT TYypOYICHTHOCTH, MATEMAaTHIECKOE MOJCITUPOBAaHUE.

B BepxHem cnoe OKeaHa OCHOBHYIO pOJb B paclpeleieHUH
THIPOJIOTHYECKUX XapaKTEPUCTUK C TIyOUHOU UTpaeT TypOyJICHTHOE
W KOHBEKTHBHOE TNepEeMElIMBaHUE. OTH TIPOIECCHl OKAa3bIBAIOT
CYIIECTBCHHOE BJIMSIHME HA TIOTOKH TeIJla W BJIarm B atMocdepy.
C apyroil CTOpPOHBI, BETPOBOW NOTOK HMITyJIbca W3 aTMochepsl
3HAYHUTENIFHO YCHIIMBACT TMEPEMEIIUBAaHUE W  TYypOYJICHTHOCTb
B BEPXHEM KBa3HOJIHOPOJHOM cJoe OKeaHa. TakuM 00Opazom,
KOHBEKTHBHBIC MPOILECChl M TypOyJeHTHas Mu(dy3us B OKeaHe
OTHOCATCS K TMOroM0- M KIMMAaTooOpasymluM Mpoleccam,
Y BOCIIPOM3BEJICHHE 3TUX MPOIIECCOB HEOOXOIMMO YISl YCIEITHOCTH
SKCIIEPUMEHTOB C MOJCISIMU OOILIEH IUPKYJSIIHA  aTMOChepsl
Y OKeaHa.

XopoIio W3BECTHO, YTO BONM3HM MOOEPEKUN BETPOBOM PEIKUM
OTJIMYAETCS OT YCJIIOBUH TOPU30OHTAIBHON OJHOPOIHOCTH OTKPBITOIO
MOpsi Onaromapsi BO3HUKHOBCHHIO ME30MAacIITaOHOTO SIBJICHHUS
OpHU30BOI IUPKYJIALNNN. DTO SBJICHHE OKa3bIBAET HEMIOCPEICTBEHHOE
BIWSHUE Ha WHTCHCHBHOCTh TYPOYJICHTHOTO IepeMEIINBaHUS
B BEPXHEM KBa3HOJJHOPOJHOM CIIOE.

B ocHOBe YHCIEHHOTO SKCIEPUMEHTA JIC)KHUT COBMEIICHHAS
MOJIEJTb, COCTOSIIAs U3 JIByX OJIOKOB: HETMJIPOCTATHYSCKON MOJEIH
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OpU30BOM LUPKYJIALUM U ABYMEPHOH MOJAENH IOTPAaHMYHOTO CJOS
OK€aHa C HyJEeBBIMH BEPTUKAJIbHBIMU JABIDKEHUSIMH. Slueiika
OpHU30BOI IIMPKYJSAINMK, BOSHUKAIOUIAS BCIIEICTBHE HEOTHOPOIHOTO
MIPOrpeBa MOJCTHIAOIIEH TOBEPXHOCTH, CO3IAET BO3AYIIHBIN MOTOK,
KOTOPBIH, B CBOIO OUEPENIb, OKA3bIBAET BO3/ICUCTBYE HA BEPXHUH CIION
Boabl. Bo3HuKaromee TakuMm o0pa3oM KacaTelnbHOE HampshKEHHUE
CHocOOCTBYeT mepeMelinBaHuio BoAsl. C  [Ipyroil CTOpPOHBI,
TypOyJIeHTHOE€  JABMXXEHHE BOABI INPHUBOAUT K  W3MEHCHHIO
TEMIIepaTypbl CIIOS, TPHUIIETaloero kK arMocdepe, 4To NPUBOIUT
K U3MEHEHHUIO TEIUIOBOTO IIOTOKA M3 OKeaHa B atMocdepy H, Kak
CJICICTBUE, U3MEHEHUIO HHTEHCUBHOCTH OpH3a.

Havamom 4mcieHHOTO SKCIIEpHMEHTa MPHHSIT MOMEHT BOCXO/a
COJIHLIA W MOSABJICHHE TEIUIOBOIO MOTOKAa OT CyHHM K arMocdepe.
I'my6uHa KBa3MOJHOPOAHOTO CJIOSI MPUHUMAJaCh PaBHOM 5 M, 4YTO
COOTBETCTBYET 3HAYCHHUIO, XapaKTEPHOMY JUIS HErIyOOKHX Mopeid,
Harpumep YepHoro. Jlamee Ha KakIOM IHare IOCIEAOBATEIBHO
PacCUNTBIBATIOCH 3HAYEHHE JUHAMUYECKOW CKOPOCTH, KOTOPOE 3aTEM
[epelaBaIoCh B MOJENb TOTPAHUYHOTO CJI0sI OKeaHa. B pesynbrate
yepes 24 4 MOAETMPOBAHMS OBIIIH TOTYYEHBI TPO(UIH TEMIIEPaTyphI
B CJIO€ OK€aHa, 3aTPOHYTOM TypOyJEHTHBIM IE€peMEIIMBaHHEM, Ha
Pa3IMYHOM PACCTOSHUM OT O€pPEroBOH JIMHUH.

B  pesymprare  OBUIO  yCTaHOBIEHO,  YTO  TIIyOWHA
KBa3UOJHOPOJIHOTO CJIOSl OKeaHa YBEJIMYMBAETCS 0] BO3JIEHCTBHEM
Opusza ¢ 5 1o 11 M Ha paccrostauu 50 M ot Gepera. Kpome Toro, mo
Mepe yaaleHHs oT Oepera BiIMsHHE Opm3a ocmabeBaer, W Ha
paccrosiHuM 15 KM riryOrHa KBa3MOIHOPOIHOTO CJIOSI YBETHUMIACh J10
9m.

Hcxons w3 9HCIEHHOTO HKCHEPHMEHTa MOXHO CHENaTh BBIBOJ,
YTO pa3paboTaHHAas COBMECTHAs MOJENb aeT aJeKBaTHBIE C TOYKH
3peHus] KayeCTBEHHOI0 aHain3a JaHHble. B OyayiieMm Bo3MoxHa
KOJINYECTBCHHAS! OLIEHKA MOJENH, €€ NajbHehIIas MOoAn(UKAIM
1 pa3BHUTHE.
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HH®OPMAIMOHHO-PECYPCHOE OBECIIEYEHHUE
OKEAHOJIOTHYECKHUX UCCJIEJOBAHUU
U MOPCKOW NESTEJBbHOCTH

A. A. Boponnos ¥, C. B. Besos, K. B. Besosa,
J. A. MeJbHUKOB

MUPDA, Obuunck, Poccus
™ yorv10921@gmail.com

KuaroueBble cjoBa: nH(DOpMaIMoHHas crucreMa, MHpOBOH OKeaH,
Mopst Poccnu, okeaHonmorust, MOpcKas AesTeIbHOCTh, 00ecTieueHue.

Enunas rocynmapcrtBeHHas cucreMa nHGoOpManuu o0 00CTaHOBKE
B MupoBom okeane (ECMUMO) Obuta pa3paboTaHa M HCITONB3YETCS
JUTE HTH(OPMAITMOHHOTO 00ECTICUEHHS OKCAHOJIOTMYSCKUX HCCIIEI0Ba-
HUU U MOPCKOU JESTENbHOCTH.

B Hacrosmee Bpemss ECUMO uHTETrpupyeT pasHOPOIHbIC JaHHBIC
1 00ecIieYrBacT 3TUMU JJAaHHBIMH U IPOU3BOIHON HH(OpMAaIueit cre-
nuanucros-uccienopareneii HUY u cnenuanucroB B 00acTH MOp-
CKOI1 mesitensHOCTH. B cucTeme co3nansl ycoBepIIeHCTBOBaHHBIC Me-
TOABI 00paOOTKH NMAaHHBIX, CPEJCTBA TEMATHUYECKUX TEXHOJIOTHHA 10
(hOpMHUPOBAHUIO LIEIEBBIX HH(POPMAIIMOHHBIX PECYPCOB JUISI TUAPOME-
TEOPOJIOTUIECKOTO 00eCTIeYeHHSI MOPCKOH JIeATEIbEHOCTH.

Ceifuac B cucTeMe MpuMEeHsIeTCs KOHTeHHepHas 00paboTka THIPO-
METJAaHHBIX, KOTOpas 0a3upyeTcs Ha UCKIIOUYEHUH MHOXKECTBA Pyd-
HBIX OTIepaIlHii 110 TTOUCKY, BEIOOPKE, TOJITOTOBKE K 00paboTKe U Te-
penade MOTOKOB JAaHHBIX OT OJHOTO dTamna K APYTroMy, COITPOBOXK/Ia-
€TCq aBTOMAaTU4E€CKOM MOATOTOBKOW METaJIaHHbIX U 3arpy3KoH co3/a-
BaeMbIX 0a3 WHBEPTHPOBAHHBIX, pPAaCUYETHBIX, OOOOIIEHHBIX
Y KJIMMAaTUYECKHUX JaHHBIX.

B ECUMO pans noBsimerust 3pQpeKTHBHOCTH MPOU3BOJCTBA HH-
(hopMaIMOHHOM IPOAYKIIMU pealii30BaHa CKBO3HAsI CXeMa MPOU3BO/I-
CTBa — OT HAOJIOJICHHSI [0 TIPUHSATHS pelieHus, padoTaromas 6e3 yya-
CTHSI YEJIOBEKA.
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AHAJIN3 HUPKYJAINA YEPHOI'O MOPS B 2022 1.
HA OCHOBE YU CJIEHHOI'O MOAEJIMPOBAHUSA

JI. A. Tayxos ¥, H. B. Mapkoga, O. A. /IbiIMoBa

MTI'U, Cesacmononw, Poccus
™ quitSlackin@yandex.ru

KuaroueBble ciioBa: UepHoe MOpe, IUPKYJISIMS, YUCICHHOE MOJICIIH-
pOBaHUe, BATUAAIMS, JaHHBIE Argo, TeMIepaTypa, COJICHOCTb.

B pabote npoBoauTcs aHAaIN3 MOAEIBHBIX THAPOPU3UUECKUX II0-
neit Yepnoro mops g nepuoaa 2022 r. 1 uX BaJUAalNs Ha OCHOBE
JIaHHBIX npodunupoBanus 0yeB Argo. MccnenoBanue ocoOeHHOCTEH
LHUPKYJIALUY BBIIOJHICTCS NPH CONOCTaBJIEHHH ABYX MOJEIbHBIX
pacueToB JMHAMUKH Mopsi. PaccMaTpuBaioTcsi pe3ysbTaThl YHCIICH-
HOTO MOJICTIMPOBAHUS, OTYUYECHHBIE C UCTIOJIb30BAHUEM MOJIENHU IIHP-
KyJsiun Mopcekoro ruapodusndeckoro uactutyta (MI'N) u monenn
BS-PHY EAS6 — peamuzammmm NEMO Ocean Model mns YepHoro
MOpsi, TaHHBIE KOTOPOI HaxoaaTcs B OTKpbITOM AocTyre (CMEMS).

Pesynbratel MOAENMpPOBAaHUS BaIMOUPOBAIMCH 10 JAHHBIM KOH-
TaKTHbBIX H3MEPEHHH, BBIIIOJHEHHBIX aBTOHOMHBIMHU OysIMH-TIpoduIe-
Mepamu Argo. MeTo BaTuaalyy 3aKJII04YalICs B pacuyeTe CpeTHeKBa-
patuueckux oTknoHeHni (CKO) reMmepatypbl U COJIEHOCTH Ui pa3-
JUYHBIX CJIOEB, XapaKTEPU3YIOLIMX OCOOEHHOCTH TEPMOXATUHHOU
CTpyKTypsl YepHoro mops. OLEHKH MOTPEeIHOCTeH 110 JaHHOMY Ta-
paMmeTrpy Mokaszaid, 4To o0e MOJEeNd B LEIOM JOCTaTOYHO Kade-
CTBEHHO BOCIIPOM3BOISAT HOJISI TEMIIEPATYPBI U COJICHOCTH B paccMaT-
puBaeMbIii iepuoa. B cpenneM 1o ciosam nanasie Mogen NEMO ne-
MOHCTPHUPYIOT 00Jiee BEICOKYIO TOYHOCTh PEKOHCTPYHPYEMBIX TTOJIEH,
3a HCKIIIOUEHHEM 3HaYeHNH TEMIIEPaTyphl B BEpXHEM MEpEeMEIIaHHOM
cioe (B nuana3oHe rimyoun 0—6 M) 1 B 00J1aCTH TepMOKIIHHA (Ha TIIy-
6unax 6-31 m).

st uccnepoBanus riryO0KOBOAHBIX POLIECCOB PACCMOTPEHBI MO-
JeNbHbIe THAPO(QHU3NYECKHE MOl OTAEIBHO B pailoHax Hall MaTepH-
KOBBIM CKJIOHOM TI0 iepudeprn 6acceiiHa U B IIEHTPAILHOH TTy00KO-
BoxHOU oOnmactu Mopsi. [lokasaHo, 4To HauOONBIINE TOTPEITHOCTH
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OLIEHMBAEMBIX [TApaMETPOB COOTHOCSTCS C pallOHaAMHU CO CII0KHOMN TO-
norpadueii THa, pacroOKEHHBIMHU BOJTM3U aHATOJIHCKOTO M CEBEPO-
KaBKa3CKOTO MTOOEPEkKHI.

YCTaHOBIEHO TaKXke, 4TO s O0EHX 4YHCIEHHBIX MOJeNeH
HauOONbIINEe OTKJIIOHEHHS TeMIIepaTyphbl U COJIEHOCTH OT Habioae-
MBIX 3HaYCHUH MPUXOMASATCS Ha JaHHBIE OJHHUX M TeX e OyeB W Ha
palloHBl C aKkTUBHOM BHUXpeBOM auHamukoil. Tak, MakcUMallbHbIE
CKO conenoctr moydeHs! o 1auHbeM 0yt Ne 6903240 mist moBepX-
HOCTHOTO ¢JI051 M Ha ropu3oHTax 6onee 500 M B paiioHe cBajia rIyOUH
B CEBEPO-BOCTOYHOI yacTu Mops. JaHHbIe 3TOrO e Oysl 00yCIIOBIH-
BatoT Bbicokue 3HaueHus CKO temnepaTypbl B BEpXHEM TepeMelliaH-
HoM cioe s mojien NEMO. [ToaTomy npu O1ieHKe pernpe3eHTaTHB-
HOCTH MOJICIBHON JUHAMHUKHU BaXXHO YUUTHIBaTh HE Toabko CKO, mo-
Jy4eHHOE B LIEJNIOM 10 OacceiiHy, HO M OTKJIOHEHHE MOJICJIBHBIX pac-
YEeTOB OT JAHHBIX ONMKAWIIMX 10 BPEMEHH — IPOCTPAaHCTBY OyeB
B KOHKPETHBIX O0JIaCTSX.

Pabora BeimonHeHa B pamkax roc3aganus ®I'BYH ®UL MI'U no
teme Ne FNNN-2024-0001.

INPOCTPAHCTBEHHO-BPEMEHHBIE UBMEHEHUSA
XAPAKTEPUCTHK CJIOA
ATJAHTUYECKHX BOJI BACCEMHA HAHCEHA

A. B. lanbminna

AAHUU, Canxkm-Ilemepbype, Poccus
X danshina@aari.ru

KuaroueBbie ciaoBa: kxotigoBuHa Hawucena, CesepHblii JlenoBuTHIit
OK€aH, YHCIEHHOE MOJEIUPOBaHNE, ATIaHTUYECKHE BOJIBI.

CoBpeMeHHOE TIOTEIICHHE KIUMara B ApPKTHYECKOM pEruoHe
MPOSIBIISIETCST B HM3MEHEHHAX TEPMOXaJIMHHOW CTPYKTYPHl BOJ
CesepHoro JlemoBuroro okeaHa. B pmanHOI paboTe npuBenEHBI
pe3yNbTaThl HUCCIEAOBAHUS H3MEHYMBOCTH IApaMeTpPoOB CJIOS BOJ
aTIAHTUYECKOTO TPOMCXOXeHHus B OacceitHe Hancena. B kauectBe
OCHOBHOW  UCXOMHOW  HWH(OpPMAIMK  KCHOJB30BAIUCh  IOJIS
TEPMOXATUHHBIX U TUAPOJIMHAMUYCCKUX BEJMUYMH, a4 TAKXKE JEIOBBIX
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[IapaMeTpoB, ITOJyYEHHBIX B XOJE€ PETPOCIEKTHBHBIX PacyeToB Ha
CKOH(UTYPUPOBAHHOM W  amalTHPOBAHHOW M1  APKTHYIECKOTO
Oacceitna mogenut NEMO (https://www.nemo-ocean.eu/) npu 3ajaHun
(hopCHHTOB Ha OCHOBE JaHHBIX OKeaHCKoro peananmmza GLORYS12V1
(https://data.marine.copernicus.eu/product/GLOBAL MULTIYEAR
PHY 001 030/description) u artmocdepHoro peaHamm3a ERAS
(https://cds.climate.copernicus.eu/-era5-single-levels?tab=overview).

Hanpuelimmass oO0paboTka 3TMX [NAaHHBIX IO3BOJHMJIA BBIICIUTD
B KOoTJIoBUHe HaHceHa cioil BoJ ATJIAHTHYECKOTO MPOMCXOXKICHUS
KaK CJIOH ¢ MOJ0XKUTENBbHON TeMIepaTypoi BOJIBI U pacCUUTaTh OC-
HOBHBIE €r0 XapaKTEPUCTHKH, a TAKKe KOJIMYECTBEHHO OLIEHUTH HX
aHOMaNTMK. AHalIHM3 TOJYYEHHBIX PE3YJbTATOB IMO3BOJHI BBISIBHTH
0COOEHHOCTH MPOCTPAHCTBEHHO-BPEMEHHONW M3MEHYMBOCTH JaHHBIX
XapaKTEePHUCTHUK CJI0S aTJIAHTUYECKUX BOJ B TeKyIeM cToneruu. Oco-
0oe BHUMaHuE OBbLJIO YJEJICHO PaclpelesieHHIO INIOTHOCTH TEIUIo3a-
maca M coJsie3anaca, a Takke aJBEeKTHBHBIM IIOTOKaM TeIUla U COJH
B 3UMHMH NIEPUOX Ul MOATBEPXKACHUS NPOTEKaHHUs Ipolecca «aT-
naatudukanuny B CeBepHoM JlenoBUTOM OKeaHe.

PaGora BrimonHeHa B pamMkax denepanbHON HAyIHO-TEXHUYECKON
MPOrpaMMBI B 00J1aCTH SKOJIOTHYeCcKOro pa3Butus Poccuiickoit dene-
payu 1 knuMmatndeckux uaMeHeHuit Ha 2021-2030 roasl. Cornare-
Hue Ne 169-03-2024-072.

HNPUMEP UCITIOJIBb30OBAHUSA HOBBIX JIUCKPETHBIX
YPABHEHMI NEPEHOCA TEILITA U COJIHA
/I MOAEJIMPOBAHUA HUPKYJIAHAN YEPHOI'O MOPA

C.T. Jlembimes, O. A. JlbimoBa ™

MI'U, Cesacmononws, Poccus
™ olgdymova@mhi-ras.ru

KioueBble c¢J0oBa: MOJAEIMPOBAHKME, aJBEKTHBHBIA IEpPEHOC,
TeMIIepaTypa, COJCHOCTh, TaHHbIC HAOIOICHHI.

Jiist peKOHCTPYKIUH TPEXMEPHBIX THAPOPH3MYECKHX TOJNEH MO-
pell U OKEaHOB LIMPOKO HCIOJB3YHOTCS YHMCIEHHBIE MOJENM JMHA-
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MUKH MOPCKOMH cpezpl. JloCTOBEpHOCTh Pe3yIbTaTOB PAcYeTOB 3aBH-
CHUT, B TOM YHCJIC, U OT CBOWCTB Pa3HOCTHBIX CXE€M, HA OCHOBE KOTO-
PBIX CTPOSITCS MOACTH HUPKyIsiuu. OTHUM U3 METOI0B YMEHBIICHUS
OIMMOKN MOJENTUPOBaHMs, OCOOEHHO TPH UINTENBHBIX WHTEpBajax
WHTETPUPOBAHUS, SIBISIETCS MTOCTPOCHUE W HCTIOIH30BAHUE PA3HOCT-
HBIX CXEM, yIOBIETBOPAIOIINX 3aKOHAM COXPAHECHHUS, T. €. CBI3aHHBIX
C MHBapUAHTHOCTBHIO CHUCTEMBI TUCKPETHBIX ypaBHEHUH. YpaBHEHHE
aJBEKINH SBIISIETCS TUMEPOOTMIECKAM W 00agaeT OSCKOHEUHBIM
YUCJIOM WHBAPHAHTOB, YTO JEJIACT €T0 BKHBIM TECTOM JUISI aHAIHM3a
WHBapHAHTHBIX PAa3HOCTHBIX CXEM, TO €CTh CXEeM, OOJIaJaloIINX JTUC-
KpETHBIMHU 3aKOHAMH COXPaHEHUSI.

B pabore npeacrapiieHa HOBasi cXeMa anmpoKCHUMAIIUU aJBEKTHB-
HBIX CJIAraeMbIX B YPaBHEHUSX MEPEHOCA TeIlIa U COJIU, 00eCIIeYrBa-
IoIas HaJWM4ue TaKUX HEJIMHEWHBIX IUCKPETHBIX MHBAPUAHTOB CH-
CTEMBI YpaBHEHUH JUHAMHUKA OKEaHa, KaK TeMIIEpaTypa U COJICHOCTh
B JIFO0O 11eJ10M cTerneHu Oodibline ByX. HoBast anmpokcumanus gaet
BO3MOXXHOCTh HE3aBUCHUMO OT JIpyT Apyra HCIOJIb30BaTh CXEMHEI,
obecrieuynBaloIMye COXpaHEHHE TeMIlepaTyphl B mepBoil m B K-oii
(K > 2), conenoctu B nepBoii u L-o#i (L > 2) crenenn npu ypaBHEHUN
COCTOSIHUSA, MMEIOLIEM BHUJ IOJMHOMAa OT TEeMIEpaTypbl CTEIEeHU
N > 1 u conenoctu crenenu M > 1.

TecTtupoBaHUe HOBOM CXEMBbI BBIINOJHEHO HA IPUMEPE MOJEIUPO-
BaHUS UPKYJIAIUN UEPHOTO MOPS IIPH PEATUCTHYHBIX aTMOC(HEPHBIX
ycnoBusix 2016 r. Ha ocHoBe mogenu MI'U ¢ paspemennem 1,6 xm.
[IpoBeneno cpaBHEeHNE THAPODUINIECKIX MOJIEH, TOIYISHHBIX C HC-
M0JIb30BAaHUEM HOBOW U TPAJUIIMOHHON cXeM. AHaNIHU3 TMoKa3aj, YyTo
Uit YepHOTO MOpS HOBas cxema 0oJiee KOPPEKTHO paboTaeT B 30HE
WHTEHCHBHBIX BEPTUKAIBHBIX TPAJUEHTOB, OOYCIOBICHHBIX JBOJIO-
el Ce30HHOTO TEPMOKIIMHA U TTOCTOSIHHOTO TasokiuHa. [lomydeno,
YTO TEPMOKJIMH 00OCTPSETCS, YMEHBIIIACTCS TIIyOWHA ero 3ajeraHus,
YMEHBIIAETCS TONIIUHA XOJIOJHOTO MPOMEKYTOYHOTO CIIOS, YMEHb-
maeTcs TayOWHa 3ajieraHvsl BEpXHEH TPaHUIBI ITOCTOSIHHOTO Ta-
JMOKIMHA. Bammmanus pe3yabTaTOB JKCIEPUMEHTOB IO JaHHBIM
HATYPHBIX HAOJIOJCHHN TOKa3alla, YTO MPH HCIIOIE30BAaHUN HOBOU
CXEMBI OIMOKa MOJIETMPOBAHUS TIOJEH TeMIIepaTypbl U COJIEHOCTH
YMEHBIIAETCS.

PesynbraTel aHanm3a AUHAMUKUA M SHEPIeTUKU LUPKYISLIUU JIe-
MOHCTPHPYIOT, YTO TpaHCQOpMAamus IOJNeHd TIOTHOCTH TPHBOIHT
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K I3MEHEHHUIO CTPYKTYpbl TEUEHHWI: YBENWYCHHUI0 KUHETHYECKOH
SHEPTUH B BEPXHEM 75-METPOBOM CJIOE€ B BECEHHE-JIETHUH NIEPUOJ 3a
cueT naTeHcuukanu OcHOBHOTO YepHOMOPCKOTO TEYEHHS U K YBe-
JMYEHUIO TOCTYITHON MOTEHIIHAIBHOW YHEPTHUH B CIIO€ TaJOKIMHA 32
cueT 6ojiee KOPPEKTHOTO BOCTIPOU3BEICHNUS TOPH3OHTANBHBIX IPaji-
€HTOB COJICHOCTH MeXIy mepudepueil OacceiiHa U riyOOKOBOAHON
4acThl0. AHaJIHM3 BEPTUKAIHLHOW KOMIIOHEHTHI CKOPOCTH TEYSHHH T10-
KasaJl, YTO ITPH UCTIOIH30BAHNN HOBOW CXEMBI B 3aIa/THOM 9acTH MOPS
(rme mabmomanack HauOOMBIIAs pa3sHUIA MEXITY pe3yJbTaTaMU MO-
JIEIIMPOBaHUsl TIOJIEH TeMIlepaTypbl) YMEHbBIIAETCS H3MEHYUBOCTH
BEPTUKAJILHOM CKOPOCTH Ha mepuojiax 2—3 CyTOK, KOTOphIE Xapak-
TEPHBI 17151 CyOMe30MacTaOHBIX TPOIECCOB, U YBETUYNBAETCS Ha TIe-
puosax okojo 10 cyT, 4TO COOTBETCTBYET HM)KHEHN IpaHUIIE ME30Mac-
mTaOHOTO JHMara3oHa.

HccnenoBanre BRIOTHEHO B paMKax TeMBI roc3afganus «OxeaHo-
noruueckue nporeccb» Ne FNNN-2024-0001.

POJIb ATMOC®EPHBI B TEIIVIOBOM BAJIAHCE
MHOBEPXHOCTHU IEHOPCKOI'O MOPA

H. B. Jlemosa ¥, C. M. I'opaeena

PITMY, Canxm-Ilemepbype, Poccus
™ ya.deshova-diana@yandex.ru

KaroueBbie ciaoBa: B3auMmoneicTBue ¢ atMmocdepol, Iledopckoe
MOpe, TEIJIOBOM OaytaHe, (hM3MKa OKeaHa.

OnHMM K3 TIOJIXOJIOB K UCCIICIIOBAHUIO JIF00O0T0 OacceiiHa sSBiseTcs
OanmaHcoBEI MeToA. B panHuX nccnenoBanmsx st [leqopckoro mopst
OBLITN OIICHEHBI BOTHBIN, TETIOBOM U COJIEBOM OanmaHChl. B manHoii pa-
00Te LIeNbI0 SBUJIACH OIICHKA BKJIA/Ia OTACIBHBIX XapaKTCPUCTUK aT-
Mocdephl B TEIIOBOH OaslaHC moBepxHOCTH [leuopckoro Mops.

Ha ocHoBe cpemnemMecssaHbIX maHHbIX peaHannza ECMWEF ERAS
ciyx0b1 Copernicus 3a nepuon 19932018 rr. qs nosepxHoctu Ile-
qOpCKOT0 MOps (TpaHUIIBL: 10 moaroTe S0° B. 1. Ha 3amaje, 1o MHPOTe
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71° c. m. Ha ceBepe u B nponuse Kapckue Bopota) orieHeHbI aTMo-
chepHOE IaBIIeHHE, TemIlepaTypa IOBEPXHOCTH MOpS, CKOPOCTb
BETpa U COCTABIISIONINE TEIII000MeHa ¢ aTMOCc(epoii (KOPOTKOBOIHO-
BOE U JJIMHHOBOJHOBOE M3JIyY€HHS, CKPBITHIH U SBHBIH TypOyJeHT-
HbIE TIOTOKHM Teruia). PaccMaTpuBamuch OTIENBHO XONOAHOE (OK-
TAOPH — MapT) U TEIUIOE TOTYTOMS (aMpeib — CEHTSIOPB).

Bce paccmatpuBaemsie mapameTpsl [leqopckoro mops 3a nepuon
1993-2018 rr. uMeroT BBIpaXKEHHBIE TPEHIbl. Bce cocrapisiomue
TermIoo0MeHa ¢ aTMocdepol B 06a meproaa roga 3HAYUMO TTOBBIIIA-
forcsa. CyMMapHas TemIooTAada ¢ MOBEPXHOCTH MOpPS B 3UMHHMA Tie-
puon yBemuuuBaercs cuiabHee (0,13 TBr/rom), wem B neTHUit
(0,01 TB1/ron). Tpenas! TeMIiepaTypbl TOBEPXHOCTH MOPSI B XOJIO/-
HOe U Temnoe mnonyroaus monoxurenbubl (0,06 u 0,13 °C/ron).
Tpennap! B atMoc(hepHOM aBICHUN M CKOPOCTH BETPA CTATUCTHYECKU
HE 3HAYHMBI.

Takum 00pa3oM, B peTHOHE BBISBJICH 3HAYUTENBHBIA POCT TEILIO-
oTAayn B aTMocdepy C MOBEPXHOCTH AKBATOPHHU, YTO OOBICHSIETCA
MOTETJICHHEM TOBEPXHOCTH MOps, KaK aJBEKTHBHBIM, TaK M MeECT-
HBIM, TaK KaK KOJINYECTBO COJIHEUHOH paualyy, MpuxoasIeil Ha mo-
BEPXHOCTh aKBaTOPWH, 3HAYUTEIHHO YBEIUYHBACTCS, OCOOCHHO Jie-
toMm (0,08 TBT 3a rox).

Jna BeIABIEHUS BKJIAZIOB KOMIIOHEHTOB TEIIOBOTO OayiaHca Io-
BEPXHOCTH MOPS B aTMOC(EPHBIX TApaMETPOB B MPOLIECC B3aUMOIEH-
cTBUs atMocdepsl ¢ lledopckuM MopeM paccMmaTpuBanach MHOXe-
CTBeHHas JuHeiHasa perpeccus (MJIP), B koTopoi 3aBHCHMBIM TTapa-
METPOM MOCTY>KWJI OCTaTOYHBIM MOTOK TEIUla, ONpeaesieMblid, Kak
Pa3HOCTb MEXAY MOCTYHAOIUMHU U YXOIAIIMMH aJBEKTUBHBIMH I10-
TOKaMH TeIUIa Yepe3 TPaHUIly perruoHa. /i oeHKH BKIIAJ0B BhITION-
HsJach MOIIAroBas MpoIielypa METOA0M BKIIOUEHHUS IEPEMEHHBIX.

OcTaTo4HbI NOTOK TeMia Ha akBaTopuM Iledopckoro Mops B mo-
JYTOJIOBOM yCpPETHEHUH HE OYEeHb CHIIBHO CBSI3aH C KOMIOHEHTaMH
TEIIOBOTO Oaylanca U aTMOC(EPHBIMY ITapaMeTPaMH, B XOJIOTHOE T10-
Jyrojue AUCTepcHs 3aBUCHMOTO psiia onmuckiBaeTcs aumb Ha 40 %,
a B JleTHUu# nepuoA — Ha 33 %. B xononHoe BpeMs B3auMOJEHCTBUE
ITOBEPXHOCTH MOPS U aTMOC(epsl ONpeaessaioT aTMOCc(epHOoe IaBe-
Hue (18 %) u ckopocts BeTpa (13 %), Tak 4TO MPU MOBHIIIEHHOM TETI-
JOCOJep )KaHUM MOpsl aTMOC(epHOe AaBICHHWE HHU3KOE, a CKOPOCTb
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BETPa BEJIMKA, YTO MOKET OTPAXKATHCS U Ha CIIEAYIOIIEM I10 BEIUUHHE
BKiIana (4 %) KOMIIOHEHTE TEIUIOBOTO OajlaHca — CKPBITOM TypOy-
JICHTHOM TOTOKE Teruia (3aTpaTax Telia Ha HCHapeHue): 3TOT HOTOK
yBesnndeH. B temnoe Bpemst rofa Bkiiag KOMIIOHEHTOB TEILUIOBOTO Oa-
JIaHCa W aTMOC(EPHBIX MapaMeTpoB IPYToi: MpeodsagaeT CKPBITHIN
TypOyneHTHBIN MoTOK Tera (14 %) u conHevHas panuanus, IpUxo-
JsIIIasi Ha TOBEPXHOCTH (8 %), mpuyeM BBICOKOE TEIJIOCOAEep KaHUe
MOpSI COIIPOBOXKIAECTCSI HATPEBOM ITOBEPXHOCTH MOPsI COJTHEYHOH pa-
quanyel M yBeIMueHHEeM HCTIapeHusl.

B nenom manasi ¢BS3b OCTaTOYHOTO TEIJIOBOTO MOTOKA C KOMIIO-
HEHTaMH TEIIOBOTO OajlaHca M aTMOC()EpPHBIMH TapaMEeTPaMHU MOKET
OBITh CBSI3aHA C TE€M, YTO ATH XapPaKTEPUCTHKH, MO CYyTH, IMEIOT CH-
HOINITHYECKUH MaclTad U3MEHUYMBOCTH U UX BIUSHHE B [TOJTYTOAOBOM
YCpEIHEHNN HUBEIHUPYETCS MX pa3HOHAIPABICHHBIM JCHCTBUEM.

YUCJIEHHBIE DOKCIIEPUMEHTBI 110
MOAEJNPOBAHUIO JUVIMHHBIX BOJIH B CUCTEME
CBA3AHHBIX BYXT

C. B. Jlopras ™, 10. B. Mannmok, B. B. ®omun,
J. H. JIazopenko

MI'U, Cesacmononw, Poccus
™ dovgayasvetlana0309@yandex.ru

KiioueBble cji0oBa: ypaBHCHHMs DbyccHMHECKa, 4YMCIIEHHAsh MOJEINb
FUNWAVE, cBa3anHbie OyXTbl, CEHIIN.

[Tpn n3ydeHnn TUHAMHKH BOX Y MOPCKUX O€peroB MPeACTaBISIOT
HWHTEpec KojebaHus B CUCTeMaXx CBsI3aHHbIX OyxT. Llenbro qanHoH pa-
OOTEHI SIBISICTCS YUCIICHHOE MOJEIUPOBaHUE BO30YKACHHS JIIMHHBIX
BOJIH H TIPOIIECCOB CBOOOIHBIX KOJIEOAHUH B ABYX CMEXKHBIX OyXTax
U COTIOCTABJICHUE TIOJyYSHHBIX PE3YJIbTaTOB C Pe3ysIbTaTaMHU JKCIIe-
PUMEHTOB, MPOBEAEHHBIX B JabopaTopHoil ycranoBke (Nakano M.,
Fujimoto N., 1987). B paboTe ucmonb30Baiach YNCICHHAS THIPOIH-
Hamudeckas mMoaens Fully Nonlinear WAVE model (FUNWAVE),
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KOTOpas OCHOBaHa Ha pEIICHUM HEJIWHEWHBIX ypaBHEHUM byc-
CHHECKa.

IIpoBeneHHBIC YHUCICHHBIE SKCIIEPUMEHTHI COCTOSUIN U3 JIBYX 3Ta-
1moB. Ha mepBoM dTame MoaeMpoBaINCh BEIHYKICHHBIC KOJICOAHMS,
BO30Y>K/1aeMbI¢ BO3MYIIICHUEM, MPEACTABISIONIMM COO0M TOCIeI0Ba-
TEJBHOCTh HA0ETAIONIMX CHHYCOUJAILHBIX BOJH, MEPICHIUKYJIISP-
HBIX BX0J1aM B OyXThl. Ha BTOpOM 3Tamne Mo1enupoBaiuch CBOOOIHbIE
KOJIcOaHWsI, UMCIOIIAE MECTO TIOCTIE MPEKPAICHUS TSHCTBUS BO3MY-
meHust. JJIMTeTbHOCTh AEUCTBUS BO3MYIIICHUS U UHTEpBajia CBOOOI-
HBIX Konebanuii cocraBmia 280 c. Ha Bcex TBepmpix rpanmiax Oac-
celiHa MCIOJIb30BAJIOCh YCIIOBUE HenpoTekaHus. [IpoBesieHb! JBe ce-
pYH YUCICHHBIX SKCIIEPUMEHTOB. [1epBas cepust mocBsieHa ueciaeao-
BaHUIO KOJICOAHUH, BO30YK/TaeMbIX BOSMYIIICHUSMH C PE30HAHCHBIMH
nepuogaMu (yKa3aHHBIMH B paboTe 1Mo 1abopaTOpHOMY 3KCIIEpH-
MeHTy): 2,57 ¢ — nepuon npotuBodaszHeix konebanuii; 3,08 ¢ — me-
puon cuH(pa3HbIX KoJebaHui; 2,67 ¢ — COOCTBEHHBIN MEPHO]] OTHOM
OyXTHI; a Takke 2,22 ¢ — TEOPEeTHYECKOE 3HAUYCHHUE MEePHOAa MOIbI
I'enemronbia. Bo BTOpoi#t cepuu mpoBENEHBI pacueThl KoJeOaHMit
B OyXTax, BBI3BIBAEMBIX BO3MYIICHUSIMU C IIEPUOJTAMH, COOTBETCTBY-
IOIUMH HauboJiee SHEPrOHECYIINM TeproJiaM, YCTaHOBIEHHBIM Ha
OCHOBE TIEPBOM CEPUU YUCIIEHHBIX KCIIEPUMEHTOB.

B mepBoii cepun YHCIEHHBIX YKCIIEPUMEHTOB YCTaHOBJICHO, YTO,
B 3aBUCHUMOCTH OT II€PHO0/1a BO3MYILIEHUH, UMEIOT MECTO PA3HBIC BUIBI
BBIX0/1a KOJIeOaHMii Ha CTallMOHAPHBIN pexuM. [Ipu s3ToM B miporiecce
YCTaHOBJICHUS KOJICOAHMI X aMIUTATYa MOYKET MOHOTOHHO BO3pac-
TaTh (epuo Bo3myIieHus 2,57 ¢) mubo, Bo3pacrtas, TOCTUTACT OIpe-
JIEIICHHOTO YPOBHS M HadyWHaeT yObIBaTh (MIEPHOABI BO3MYIICHHI
2,22 1 3,08 c). Ilpuuem, koraa Bo3MyIeHue umeeT nepuon 3,08 ¢, mo-
Clle OKOHYAHHWs TIEPEXOJIHOTO IMpoIecca aMmIUIMTyda KosieOaHui
YPOBHS yMEHbIIaeTcs OoJiee YeM B JiBa pa3a. AHAIN3 SHEPTEeTHYSCKUX
CIIEKTPOB KOJIeOaHWH YpOBHS TOKasaj, 4To Iepuonsl 2,57; 2,67,
3,08 ¢ He ABIAIOTCS PEe30HAHCHBIMH I paccMaTpHUBAaeMON MOJEIb-
HO¥ oOsiactu. HanGonbiast sHeprus KoJieOaHuli UMEeT MECTO Ha Tie-
puoaax 2,81; 3,16 u 3,62 c. 114 HUX, BO BTOPOM CEPUH PACUETOB, MUK
B DHEPreTUYECKUX CHEKTpax MUMEET MECTO Ha PE30HAHCHBIX MEPHO-
Jlax, OTBEYAIOLIUX MEPUOoJIaM UX TeHepauuu. Bo BTopoil cepun uuc-
JICHHBIX SKCIIEPUMEHTOB CBOOOTHBIC KOJIeOaH!s YPOBHS, BEI3BaHHBIC
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BO3MYIIIEHUEM C MEPUOJOM, paBHBIM 2,81 C, COOTBETCTBYIOLIUM II€-
pHoay MPOTHBO(A3HBIX KOIEOaHUH ISt TOM CHCTEMBI IBYX OYXT, CO-
MIPOBOXKAAIOTCS OEeHUAMHU. AHAJIOTHYHAS KapTHHA ObLIa 3aperucTpu-
poBaHa B TabOpaTOpHBIX dKcnepuMeHTax. Korma mepnon Bo3Myiie-
HUSL COOTBETCTBYET MepHoly CHH(pA3HBIX KoJeOaHUil cucTemsl, Oue-
HUS He HaOMIoJaroTcs Kak B Ja0OpaTopHOM, TaK M B YUCICHHOM
JKCIIEpUMEHTaX. B YHCIeHHOM 3KCTIEpUMEHTE C BO3MYIIIEHHEM, NMe-
FOIIAM TIEpUOJ, paBHEIH 2,81 ¢, B OyXTax BO3HUKAIN CHH(]A3HBIC KO-
nebaHus, 3aTeM MOSIBISUIMCH OWMeHHs, U (a3a B3auMHBIX KOJeOaHWi
HayMHajda CABUTAThCS. HO «4HCTHIX» TpoTHBO(A3HBIX KOJICOaHH
B YHUCJICHHOM JKCIIEpUMEHTE (B OTIMYHE OT JabOpaTOpPHOTO) IOITY-
YUTh HE yNAJIOCh, IPHYEM C TCUCHHEM BpeMEHHU (a3bl KoJeOaHMi
CHOBA COJIN3UIIHCE.

PaGora BhITIONTHEHA B paMKax TEMBI TOCYJIaPCTBEHHOTO 3aaHUS
OI'BYH UL MI'M Ne FNNN-2024-0016 (uudp «IIpudpexHbie uc-
CJICJIOBAHUSD ).

OLHEHKA BEPTHUKAJIBHBIX IIOTOKOB B3BEIHIEHHOI'O
OPI'AHMYECKOI'O BEIIECTBA B YEPHOM MOPE
1O PE3YJBTATAM YUCJIEHHOI'O MOJAEJINPOBAHUA

B. JI. lopodees, JI. K. Cyxux >

MI'U, Cesacmononw, Poccus
M | sukhikh@gmail.com

KaroueBblie cJIoBa: Kap60HaTHa$I CHCTEMaA, B3BCHICHHOC
OpraHn4yeCKkoC BCIIECTBO, MOpPCKasd 3SKOCHCTEMA, erﬂoe Mope,
YHCJIICHHOC MOJCIIUPOBAHUC.

KapOonaTHas cucremMa MOPCKO# BOJBI UTPACT BAXKHYIO POJIb B HIC-
CJICJIOBAHUSAX DKOCHCTEM OKeaHa u Mopel. [1pu m3ydenun kapOoHaT-
HOM cucTembl UepHOTO MOpS OOJBIIOE 3HAYCHHE UMEIOT MPOCTPaH-
CTBEHHOE pacrpe/esieHue, BpeMeHHast U3MEHIHBOCTh M IIOTOKH B3Be-
meHHoro opranudeckoro BemectBa (BOB). Llenpio manHo# paboThI
SIBJIICTCS. OIICHKA ATHX MMapaMeTPOB Ha OCHOBE YHCICHHOTO MOJICITH-
pOBaHU.
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OnHUM U3 OCHOBHBIX HAITPABJICHNHN NCCIIEIOBAHNS BEPTUKATBHOTO
pactpenencuus BOB u ero BpeMeHHON N3MEHUYNBOCTH SIBIISICTCSI aHA-
713 P00 B3BECH, B3ATHIX C TIOMOIILIO CTAI[MOHAPHBIX CEAMMEHTAIIM-
OHHBIX JIOBYILIEK, YCTAHOBJIEHHBIX B OTAEJBHBIX TOYKAX AKBATOPUHU
Uepnoro mops. jis TOTO YTOOBI IKCTPAMOIMPOBATH IOTYYICHHBIC
JTAaHHBIC Ha BCIO aKBATOPHUIO MOPsI, HEOOXOAUMO 3HATHh 3aKOHOMEPHO-
CTH MPOCTPAHCTBEHHO-BPEMEHHOM M3MEHUYMBOCTU pAaCIpEeAClICHUS
BOB. [lns 3TOTO 1MOJE3HO HCIIONH30BATh YHUCICHHBIC TPEXMEPHBIC
MOJIEIM MOPCKOW Cpelibl, KOTOPhIE MOTYT JaTh BPEMEHHYIO IBOJIIO-
LHI0O U MPOCTPAHCTBEHHOE pacHpeleleHUe HHTEPECYIONIEro Mapa-
METpa Ha PeryJISIpHON CETKeE.

B npencrasnennoit paboTe Ha OCHOBE YHMCIEHHBIX MOJIEJICH Hcce-
IyeTcsl pacmpeneseHne u BepTukaibHble moToku BOB. [Ins onenku
3TUX NapaMmeTpoB B BepxHeM 200-METpOBOM CJI0€ UCIOIb3YETCS MO-
JIeJTh HIDKHETO YPOBHS IMHIIEBOM IIEMTU YKOCUCTEMBI YepHOTO MOpS.
UroOBl pacIMpUTh HCCIEIOBAaHHE HA BCIO ToJIy YepHOro Mops,
ObL1a pazpaboTaHa MOJIEIh, COCTOSIIAs U3 ypaBHEHUS DBOJIOIUN KOH-
nentparu BOB B citoe ot 200 M mo nHa. B xagecTBe ko3 durmen-
TOB ITOTO YPaBHECHUS M YPaBHEHUIH MOJIEIH SKOCHUCTEMbI HCIIOIh3Y-
IOTCSI TUAPOANHAMUYECKHE U TEPMOJUHAMUYECKUE OIS, SIBISIOLIU-
ecsl pe3yJIbTaTaMU BBIIIOJHEHHOTO paHEee peaHalnsa.

brut BeImontHeH pacuet mo moaenu Ha 5 et ¢ 2016 mo 2020 r., mmo-
Jy49EeHBI KOHIICHTPALUU U BEPTUKAILHBIE IIOTOKH B3BEIIEHHOT'O Opra-
HUYECKOT'O BEIIECTBA HA PErYJISPHON CETKE C AUCKPETHOCTHIO IO Bpe-
MeHHU B 1 cyT. IIoTOKH B3BEIIEHHOI'O OPraHUYECKOro yriepoa, nouy-
YEHHBIE 110 Pe3yIbTaTaM YUCIECHHOTO MOJICITUPOBAHMUS], CPABHUBAIHUCH
C pe3yabTaTaMu 00paboTKH PoO, 0OTOOPaHHBIX C TOMOIIBIO CETUMEH-
TallMOHHBIX JIOBYIIEK B IBYX TOUkax YepHoro Mopsi. Pe3ynpTaThl Mo-
JIETUPOBaHUA MOKa3aliy JOBOJIBHO XOPOIIEE KaueCTBEHHOE U KOJIMYe-
CTBEHHOE COOTBETCTBHUE C PE3YJIbTaTaAMU U3MEPEHHUIA.

o pesynpTaTam MOAETMpPOBaHHS TTOKa3aHO, YTO 33 CYET OMOJIOTH-
YECKUX MPOLIECCOB KOHUEHTpPALMs B3BEIICHHON OpraHUKU B MPUIIO-
BEPXHOCTHOM cjioe UepHOro Mopsi CyIIIeCTBEHHO BHIIIIE, YEM B TITy00-
KOBOJHOM clioe. BennunHa BepTUKaIbHBIX MOTOKOB B3BEILIEHHOH Op-
TaHWKY B MPUTIOBEPXHOCTHOM CIIO€ ONPEICIIAETCS TIIaBHBIM 00pa3oM
KOHIICHTpAINEH B3BECH, a B TIIyOOKOBOTHOM CJIO€ — BEJIMUUHOMN Bep-
THUKAJIBHON CKOPOCTU. DTOT BEIBOJI OJTBEPIKIACTCS KAPTaMHU pacIipe-
JIEJICHHs] CPEeIHUX KOHIEHTparuii, motokoB BOB u BepTukampHOM
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ckopocTu a5 Topu3oHToB 30 1 1200 M. [1pu 3TOM IpoCTpaHCTBEHHOE
pacmpenencuue noroka BOB make Ha ropm3onte 30 M MOXeT 3a-
METHO KOPPEIUPOBATh C paclpeaeieHueM BEPTUKAIBbHON CKOPOCTH.

Ha ocHoBe pe3ynbpTaToB MoIemMpOBaHUs OBLT OIIEHEH OTOK yTJIe-
pOAa U3 TONILY BOJBI HA THO KAaK PE3yNbTAT OCEJAHUS B3BELICHHOTO
BemecTBa. OCHOBHAS 4acTh ATOTO MOTOKA MPHUXOTUTCS Ha MIeNb(o-
BYIO 30HY MOpSI.

PaboTa BeIOIHEHA B paMKax rocyaapcTBeHHoro 3aganus ®I'bYH
OUIL MI'U o Teme FNNN-2023-0001 «Yraepoa».

3KCTPEMAJBHBIA YEPHOMOPCKHWM IITOPM
B HOABPE 2023 'OJA

B. A. lyn0s '™, M. B. IOposckas ', B. B. ®omun ',
M. B. Illoxypos ', 1O. IO. IOposckwii |, B. C. Bapaéanos ',
A.B.T'apmamos ', O. T. Kamenes >

YMTHY, Cesacmononw, Poccust
2 HAITY JIBO PAH, Braousocmox, Poccus
™ dulov@mhi-ras.ru

KioueBble cioBa: TIpUpOIHBIE KaTtacTpo(dbl, HKCTpEeMaIbHBIH
mropM, YepHoe Mope, BETpOBEIE BOJIHEL, atMocepHas Mmoaens WREF,
BoJIHOBas Moaiesib SWAN, MOpCKuUe HaTypHbIE JaHHbIE, CITy THUKOBBIE
BOJIHOBBIE aJIbTUMETpHI, BOMHOBOH ckarTtepomerp CFOSAT SWIM,
okeaHorpaduieckas miarpopma.

BrinmonHeHo yrimy6ieHHOe onHucaHie 3KCTPEMabHOTO IITOpMa Ha
UeproM Mope B HosiOpe 2023 . B TepMHHAX XapaKTEPHUCTHUK TOJIEH
BETpa ¥ BOJH HA OCHOBE MO/JIENTBHBIX PACcUeTOB, CITy THUKOBBIX JaHHBIX
U HaTYPHBIX U3MEPEHU.

Pacuer armocdepHBIX mO€ OBLIT BHITOIHEH C IIOMOIIBIO MOJIENH
WREF, pacuer BosHOBBIX noJiel — ¢ momoipto Mogenu SWAN. [Ipen-
CTaBJIEHO MOAPOOHOE OIHCAHUE TIOJIA BETPa U BOIHOBBIX IOJICH, MX
pazBuTue Tpu mropme. VccienoBaHO SBIEHWE 3aTEHEHHs] BOJH
KppeMckum nomyoctpoBoM. C MCHOIB30BaHUEM JOCTYITHBIX JaHHBIX
Ha MEepUo/JI IITOPMa Pe3yIbTaThl PACUETOB COMOCTABIEHBI C JaHHBIMU
CIIlyTHUKOBBIX aJbTUMETPOB, BoJHOBOro ckarrepomerpa CFOSAT
SWIM u pamapoB ¢ cuHTe3upoBaHUEM amnepTypshl. llpeacraBneHs
JaHHbIE KOHTaKTHBIX M3MEPEHUH, NMPOBEJCHHBIX B MEPHOJ HITOPMA
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MTaTHBIM 000PYIOBAaHUEM C OKeaHoTrpaduieckoi miatdhopmsl Yep-
HOMOPCKOTO THAPO(PHU3UIECKOTO MOACIyTHUKOBOTO HoJIuroHa Mop-
ckoro ruapodusnueckoro uactutyta PAH B mpubpexnoit 30ne FOxk-
Horo 6epera Kpsima. Pacuer xapakTeprcTHK BOJTH BOJIM3HM OKEaHOTpa-
¢uueckoi mIaTGOpPMBI CAETAH METOJIOM BIIOXKEHHBIX CETOK.

[Momydeno, uro npu mropme B HosiOpe 2023 r. B UepHOM MOpe
MaKCHMaJbHBIE BBICOTHI BOJH U MaKCHMAalbHbIE IEPUO/IBI BOJIH IIpe-
BhImaan 9 M 1 13 ¢ coorBeTcTBeHHO. [l0oKa3aHo, 4TO pe3yabTaThl pac-
YEeTOB MOATBEPXKAAIOTCS OOMBIINM 00BEMOM CIYTHHKOBBIX JaHHBIX.
Pacuer xapakTepuCTHK BOJNH BOJM3M OKeaHOIpadUUECKOW IUIaT-
(dopMBI coracyercst ¢ KOHTaKTHBIMH HU3MEPEHHSIMU C TUIAT(QOPMBIL.
[Mockonbky HCHONB30BaHHBIE KOH(UTYpaluu MOJeNe MO3BOJIMIN
MOJYYHTh NOJS PU3HYECKUX XapaKTEPUCTHK BOJIH C BBICOKOH CTere-
HBIO JOCTOBEPHOCTH, UX MOKHO IPUMEHATH AJISI HAAEKHOIO IpO-
THO3a JKCTPEMalbHbIX IITOPMOB B UepHOM Mope. 3aTeHEHHE BOJH
KpbIMCKHM 1I-0BOM IIPHUBEJIO K NOHI)KEHHIO B [1Ba U 0ojiee pasa BbI-
COTBI 3KCTPEMANIbHBIX BOJIH B IPOTSDKEHHOH MPUOPEKHOM aKBaTOPUU
OT F0)KHOW OKOHEYHOCTH IOJIyoCcTpoBa 1o M. Yayna (35,8° B. 11.).

PaboTa BbImonHeHa B pamkax mnpoekra MuHoOpHayku Poccun
Ne 075-15-2024-642 «MccnenoBanue NporeccoB U 3aKOHOMEPHOCTEH
BO3HHKHOBEHUSI, Pa3BUTHUS U TpaHC(HOPMALIUU KaTaCTPOPUIECKUX SIB-
JEHUI B OKeaHaX M Ha KOHTHHEHTaX METOJaMH CeMCMOaKkycTHhye-
CKOTO MOHUTOPHHTA.

MOJEJMPOBAHUE TPAHCHHOPTA BEPHUJLIIUA-7
B IIPUBPE’KHOU 30HE YEPHOI'O MOPs1

0. A. IpimoBa =, H. A. EBcTurneesa

MI'U, Cesacmononw, Poccus
™ olgdymova@mhi-ras.ru

KuaioueBble cioBa: MoIenUpoBaHUE, OCpUIUTNI-7, KOHIEHTpAIHs,
npuOpexHas 30Ha, JaHHbIE HAOIIOCHUH.

[TocTpoen mporpaMMHBIA KOA Ul MOJEJIUPOBAHUS LUPKYIALUH
U TpaHcriopTta Oepwuiisa-7 ¢ paspemeHueM 1,6 KM Ans Bcero
Oacceiina u ¢ paspemenreM 560 M a7 npuOpeKHON 30HBI (pacueTHas
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obyacTh TOKpBIBaeT Bech Poccuiickmii cektop YUepHOro Mops).
Jng pacuetra  AMHaMHKM  BOA M TEepeHOCa  PAAMOHYKIUAA
UCTIONB3yeTcss  OacceifHOBas ~ Bepcust  MoAenn  MopcKoro
TUAPO(YU3HMIECKOTO HHCTUTYTA M TPU PETHOHAIBHBIX BEPCUN MOJIEIH
C OTKpBITHIMH TpaHHIlaMH (00JacTH ceBepo-3amajgHoro menboda,
nobepexbss HOxuoro Oepera Kpeima um moGepexbss CeBepHOTo
Kasxkaza). OOMeH maHHBIMU MeXITy OacceliHOBOW W permOHATbHBIMU
MOJIETSIMA ~ OCYIIECTBIISIETCS C  HCIIOJNIb30BaHUEM  TEXHOJOTHH
BIIO)KCHHBIX CETOK Ha 0a3e OTCUYEeCTBEHHOW MPOTPaMMHOMN
matdopmbel Compact Modelling Framework ver. 3.3.

IIposenen TECTOBBIN YHCIJICHHBIN SKCIIEPUMEHT o
MOJICIIMPOBAHUIO  TpaHcmopTa Oepwuius-7 smerom 2016 1.
[Ipu npoBeneHnn pacueTa UCMOJIB30BATUCH AaHHBIE aTMOC(HEPHOTO
peananu3za ERAS5, npoBogmiock  yCBOGHHME — CIIyTHUKOBOM
TeMIepaTypsl TOBEPXHOCTH MOPSI, a TaKkKe MpoduIIei TeMIepaTypsl
n conmeHoctn (6a3a gaHHeix ARGO, bank oxeaHorpaduveckux
nanHeix MI'M). YuutbiBancst MOTOK paguoOHYKIUAA U3 aTMOC(epsl
1 €T0 OCaXKJeHHE Ha B3BECH.

Bamumanns momel KOHIEHTpAlMM TPOBEACHA MO JIaHHBIM
HaTYpPHBIX M3MEPEHUH aKTUBHOCTH OepWIHA-7, TOIYYEHHBIX
B OKCIICIUIIMOHHBIX ~ HccaemoBanusax Ha HUC  «IIpodeccop
Bonsautikmity. CommocTaBIeHHe MOIeH KOHIICHTPAITAN TTOKA3aJlo, 4TO
JaHHBIE MOJIEIMPOBAaHUS KaueCTBEHHO COOTBETCTBYIOT APYT APYTY
Y HATYPHBIM M3MEpEHUsIM Kak Uil Bcero OacceifHa, Tak W Jyis
MPUOPEKHBIX  O0JIacTeH. IToxyueHo,  4YTO  TIOBBIIICHHBIC
KOHIIeHTpalmu Oepuiutus-7 y OeperoB Kpeima B mrone 2016 r.
HaOII0IAI0TCSI BO BCEX PE3yJIbTaTax MOJCIUPOBAHUS U 00yCIOBIICHBI
aJIBEKTHBHBIM TiepeHocoM BemecTBa OCHOBHBIM UYepHOMOPCKUM
TE€YEHWEM W3 IOr0-BOCTOYHOM dYacTH MopsA. O9arm MaKCHMalbHBIX
3HAYEHUH KOHILIEHTPAllMd MO CPAaBHEHHUIO CO CpEeAHEH Mo CIOI0
KOHIIEHTpaIliei 00Hapy>KeHBI B paiioHax mooepexns KaBkaza u ycTbs
JHenpa ¥ CBS3aHBI C WHTEHCHBHBIM IOCTYIUIEHHEM PaJHOHYKIHAA
C OCaJKaMH.

HaunOonpime pasnuuus Mexay KOHIEHTpAUsAMU Oepuiuns-7 110
JAaHHBIM 0aCCEHOBOW M PETUOHAIBHBIX MOJIeNIEH BBISBICHBI 19 urons
2016 r. B paiione mbica Caperd (Kpeim). B 3T0 Bpems1, o HaTypHBIM
JaHHBIM, KOHILIEHTpALUs paJuOHyKIHAa pe3ko cHusmwiack ¢ 10 mo
4,6 Br/M’. Kak mokasana Bajuaalus, MOJAENbHbIE KOHIIEHTPALMH TI0
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TMAaHHBIM PETHOHATBHBIX Moeneit FOxHoro 6epera Kpeima u CeBepo-
3amaHoTO IMIeNb(a HaXOAATCS B MPEeIax MOTPEITHOCTH H3MEPEHII
25 %, B oTiauuyue OT 0OacCEeHOBBIX MAHHBIX. AHAIN3 MOJENbHBIX
TEPMOXaJMHHBIX IOl yKa3plBaeT Ha TO, UYTO CHHXXCHHE
KOHIIEHTpAaIlMk OBLIO CBA3aHO C Pa3BUTHEM MPHOPEKHOTO
amnBEJUTMHTA, c1a00 BRIPAXKEHHOTO B 0acCEHHOBOM MOJIEIH.

HccnenoBanre BBHIMOIHEHO NMPU (PUHAHCOBOW MOMJICPKKE TPaHTA
Poccuiickoro nayunoro ¢onma Ne 22-77-10056.

OLIEHKA TOYHOCTH BOCIIPOU3BEIEHHUS
TEMIIEPATYPbI 1 COJIEHOCTH
B IIPUBPEKHOM 30HE YEPHOI'O MOPSI
MPU UCNOJIb30BAHUHU B MOJIEJIN
PA3HOCTHbBIX CXEM J1J151 YPABHEHUSI AJIBEKLIUH,
OBJAJAIOIUX UHBAPUAHTAMU CTENEHHU BBILIE
JBYX (HA OCHOBE PE3YJIbTATOB YETBIPEXMEPHOI'O
YCBOEHUSI JAHHBIX HABJIIOJIEHUIA)

H. A. Escturneesa ™, C. I. Jlemblen

MI'U, Cesacmononw, Poccus
™ naevstigneeva@yandex.ru

KuroueBble €10Ba: YUCICHHOES MOJCITUPOBAHHE, AaCCUMIUISIINS JTaH-
HBIX HaONIOACHWM, CpeAHEKBAIPATHUCCKHE OIMMOKN OIICHOK ITOJICH
TEeMITepaTyphl U COJICHOCTH.

B paboTte BbImonHeHa OLleHKa TOYHOCTH BOCIIPOM3BEICHHS TEMIIE-
paTyphl B COJICHOCTH B MPUOPEKHOM 30HE UepHOT0 MOPS TIPH UCTIOIb-
30BaHNU B FHHPOHHH&MHHCCKOﬁ MOJACIN pa3HOCTHBIX CXEM JIA YpaB-
HEHUs aJIBEKIMN TEMIEPaTyphl U COJICHOCTH, O0JIAIalONINX WHBAPH-
aHTaMH CTEIIEHH BHINIE JBYX HAa OCHOBE PE3yJNbTATOB YETHIPEXMEp-
HOTO YCBOCHHS NAHHBIX HAONOJEHUA THAPOJIOTHIECKONH CHEMKH
2007 r. B obmactu YepHOro Mopsi, BKIIFOYAOIIEH 3amamgHoe mobepe-
*be Kpbma u r. CeBactomois (~ 1,6 kM 1o ropusoHTany u 30 ropu-
30HTOB IT0 BEPTHUKAIH).

bruta mpoBeneHa cepusi YUCIEHHBIX PacdeToOB, KOTOPHIE OTJINYa-
JIUCh Pa3HOCTHBIMU CXEMaMH alpPOKCHUMAaIlUU YPaBHEHUH aJBEKIIUU
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TEeMIepaTyphl U COJIEHOCTH. B IepBOM — MCIIONB30BaIach «TPaIUIIH-
OHHas» CXeMa, KOTopasi obecrieunBaiia coxpanenue 7y, il ik Sijk
Sk B ocTambHbIX — Tijk Tijk Sijke Sije Tijie Thijke Sije S'ijte Tijo
ik Sijk S ijk COOTBETCTBEHHO.

PacueTsl mpoBoaMIKMCH HA TOPU3OHTATIBHOM ceTke ~ 1,6 X 1,6 kM,
[0 BEPTUKAIH KCIOJB30Bajoch 30 BEPTHKAIBHBIX CIOEB OT 1 M 10
1200 m. ar o Bpemenu 30 c. Ha moBepXHOCTH MOps KaXKble CYyTKU
3aJIJaBATMCh TIOJISl TAHTCHIMAIBHOTO HAINPSDKEHUSI TPEHUS BETpa, IMo-
TOKH TeIl1a, KOPOTKOBOJIHOBOM paUalliy, OCAJKOB U UCIIAPEHUS, 110~
my4yeHHsle o atMocdepHoit mogenn ALADIN. TypOynentHas Bs3-
KOCTh U au(dy3us 1o ropu30HTAIM BBIOpPAHBI B BUIC TapMOHHYE-
CKOTO OIleparopa, M0 BEPTUKAIH HCIIONb30BaJach almpOKCHMAaIINs
®unanaepa — [TakanoBckoro. B kauecTBe npoueaypbl yCBOEHUS JaH-
HBIX HATYPHBIX HAOJIOJEHUH HCIIOIBb30Bajach METOINKA aTOPUTMa
¢bunpTpa Kanmana. Ilepron wHTETpUpOBaHMs YPaBHEHHA MOJEITH —
10 mueit (¢ 14 mo 24 cenrsiops 2007 1.). YcBOSHHE IPOBOIAMIIOCEH pa3
B cyTKH: 16 ceHT0ps — 3, 17 centsOps — 7, 18 cenrsiops — 8, 19 cen-
T0pst — 7, 20 ceHTs10psa — 4 u 22 ceHTsa0ps — 15 craHumii.

[Ipu cpaBHeHMM MOAyJel CpeAHEKBAIPATHYECKUX OLIMOOK OIle-
HOK TIOJIEH TeMIepaTyphl ¥ COJICHOCTH, IMOYYCHHBIX B IKCIIEPUMEH-
TaX, OCHOBHBIC OTJIMYUS OBLTH MOTYYCHBI B CJIO€ CKauKa.

B pacuerHsIii mepro]] OmMOKY B TI0JI€ TEMIIEPATYPHI B CIIOC BOJIBI
25-30 m B skcniepumente ¢ Tk Tijk Sijk S°ijx YMEHBIIMINCH HA
3 %, B oxciepumente ¢ Tk, ik Sijk S'ijx— Ha 5%, B SKCTIEpUMEHTE
¢ Tiji Tij Sijts Sijk— Ha 8% 1O CPaBHEHHIO C «TPAAUIMOHHOM» CXe-
MO#. B pacueTHBIN mepro/ OMMOKHN B TOJIE COJICHOCTU B CIIOE BOIBI
25-30 m B akcriepumente € Tijx Tk Sijk S°ijx YMEHBIIHIHCH HA 2 Y%
110 CPABHEHUIO C «TPAAUIIMOHHOI CXEMOM.

Takum o0Opa3zoMm, MpUMEHEHWE MOJAETH ¢ HAaOOpOM HETWHEHHBIX
WHBapHUAHTOB, TIO3BOJIIIIO HECKOJIBFKO YMEHBIINTH OMIHNOKY IPOTHO3a
n OoJiee TOYHO BOCIPOM3BECTH CTPYKTYpYy NMHUKHOKIWHA. Takwe He-
0OJIpIINE pazNU4Ms B Pe3yJbTaTaX UYUCICHHBIX DKCIIEPUMEHTOB IO
pacdeTry npHOpex)HOH MUPKYISAINU, BOCCTAHOBIEHHOW B PE3yJIbTaTe
ACCHMMJISIIIIY TAHHBIX HAOIIOICHHI, CBUJIETEILCTBYIOT O KOPPEKTHO-
CTH alIpOKCUMAINK YpaBHEHHUU aJIBEKIIMU TeIljIa U COJIM, 00Ja1aro-
e AByms nHBapuantam (7' B TIEpBOM U -0 CTENEHHU, S B MEPBOWM
U -0 CTETICHU.

HccnenoBanre BBHIMOTHEHO MPU (PMHAHCOBOW MOJICPKKE TPaHTa
Poccuiickoro mayunoro gonma 23-27-00141.
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I1TYBOKOE NPOHUKAIOIIEE OXJIAKIEHUE
B UEPHOM MOPE KAK PEAKLIYSI HA BTOP)KEHUSI
XO0JIOTHOT'O BO3AYXA B 3MUMHMI1 NEPUOJ

B. B. E¢pumos, /1. A. SIposas &

MI'U, Cesacmononw, Poccus
™ darik777@mbhi-ras.ru

KaroueBrble cjioBa: BTOPXKEHUS XOJIOJHOTO BO3/IyXa, IKCTPEMAIILHOE
OXJIXKJICHHE, COBMECTHOE MOJICIIMPOBAHUE MoOpe — aTMmocdepa,
NOW, Uepnoe Mope, peananus Copernicus.

Paccmotpena peakiust BepxHero ciost YepHoro Mops U, B 4aCTHO-
CTH, XOJIOAHOTO IpoMekyTouHoro ciios (XI1C) Ha ”HTCHCHBHOE BET-
pOBOE BO3JEHCTBHE BO BPEMs 3MMHMX BTOPXKEHHUI XOJIOZHOIO BO3-
nyxa (BXB). C ucnonbs3oBaHueM AaHHBIX aTMOC(HEPHOro peaHainsa
ERAS5 u mopckoro peananmza Copernicus IMOJYYeHBI COBMECTHEIC
pacnpezeneHusi CKOpOCTH MPUBOJIHOTO BETpa M M3MEHEHHUS TeMIepa-
TYpBI BOJIBI HA Pa3HBIX TayOomnHax mis nepuoga 2000—2020 rr. [Toka-
3aHO, YTO BPEMEHHOM MacIuTal peakuy MOps Ha TaKUE IKCTPEMalIb-
HEIE SIBIICHUS COCTaBIISICT OKOJ0 2 cyT u BiusHue BXB pacmpoctpa-
HSIETCS Ha JJOCTATOYHO OO0JIbIIHME NTyOuHBI, 10 60—70 M.

[Ipu momomm coBMECTHOH Me30MacITabHOW MOAETH MOpe — at-
Moc(epa uccIel0BaHbl MEXaHU3MbI OXJIAKICHUS BEPXHEIO CJIOs Ha
mpumepe BXB 23-25 suBapsa 2010 r. IlpoBeneHb ABa YHCICHHBIX
9KCHEPUMEHTA, B KOTOPBIX OCIa0MIIM B3aUMOACHCTBHE MOPE — aTMO-
cdepa: B IKCHEpUMEHTE 1 OTKJIIOYMIM HOTOKU SIBHOTO M CKPBITOTO
TEIUIa OT MMOBEPXHOCTH MOPS B aTMOC(EPY, B IKCIIEPUMEHTE 2 OTKITIO-
YIIIM HanpshKeHHEe TPEeHUs BeTpa Ha moBepxHocTu Mops. [lokazaHo,
YTO OCHOBHOM NMPHYMHOMN MOHMKEHUS TEMIIEPATypbl BEPXHETO Nepe-
MEIIAaHHOTO CJIOS OBLIO OXJIAKIEHHE TIOBEPXHOCTH MOPS 3a CHUET I10-
TOKOB Terya. [Ipu 5TOM MeXaHH3MOM TIyOOKOTro, MPOHHKAIOLIETO
B IMKHOKJIMH OXJaXACHUS SIBIAJIOCH BEPTUKAIBHOE TYpOYyJIEHTHOE
IepeMeINBaHNe, BBI3BAHHOE 00OPYIIEHHEM BETPOBBIX BOJH U CIIBUTO-
BOH HEYCTOMYMBOCTHIO. B skcniepumMenTe | MOHMKEHNE TeMIIepaTyphI
OBLIO HE3HAYUTEIHHBIM U MPOU30IILUI0 B OCHOBHOM H3-32 BOBJICUCHHUS
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Oonee xomomHOo# Boap! 3 XI1C depes HIKHIOIO TPaHMITY ITePEMEIIICH-
HOTO ciosi. B axcriepumenTe 2 noHMKeHUe TeMIIepaTyphl ObIIIO ITOYTH
TaKUM e, KaKk 1 B OCHOBHOM pacuete. [loka3aHo, 4To OTKIIOUEHHE
HaNpsDKEHUs] TPEHUs BETpa U3MEHWIO XapakTep TypOyJIEHTHOTO Iie-
peMelInBaHus B BEpPXHEM KBa3HOJHOPOJHOM CJIO€: YTOOBI CKOMIICH-
CHpOBaTh 3HAYMTENHFHOE yMEHBIIEHHE WHTCHCUBHOCTH TYpOYJIEHT-
HBIX BUXpEW U 00€CHEeYUTh TOT K€ BEPTUKAIBHBIN MMOTOK TEIIa, YTO
1 B OCHOBHOM pacyeTe, BEpTHUKAIbHBIN MaclITad BUXPEH yBETUIHICS.

PA3PABOTKA U IPUMEHEHHUE I'HC
JJISI AHAJIM3A CKOPOCTEU APEU®PA BYEB ARGO
HA IPUMEPE YEPHOI'O MOPS

E. B. ’Kyk ¥, H. B. Mapkoga, B. H. BesiokonbiToB

MI'U, Cesacmononw, Poccus
™ elena.zhuk@mbhi-ras.ru

Kmaouessie caoBa: ['MIC, 6aza naHHbBIX, Argo, TeMIieparypa, coje-
HOCTb, T€UEHUS, OHJIAHH-TOCTYTI.

[IpencraBnens! 3Tamnsl pa3pabOTKH, peanu3alliyd U HCIONb30Ba-
Hus reonHpopmanmonnoit cucrembl (I'MC) ans oHmaiiH-mocTyna
Y OTIEPaTUBHOTO aHan3a JaHHBIX OyeB Argo B YUepHom mope. Cu-
CTeMa JIOTIOJIHAET CEPBHUCHI MpPOeKTa Argo M IMO3BOJISIET MOJIh30Ba-
Tenmo 0e3 00s3aTeIbHOT0 CKaYMBAaHUS JAHHBIX MMPOBOJIUTH SKCIIPECC-
aHaIln3 TapaMeTpPOB MOPCKOM Cpe[Ibl, HAOIIOIeHUS KOTOPBIX MPOBO-
JISITCST C TIOMOIITBI0 aBTOHOMHBIX Apetidyromux OyeB-mpodrreMepos,
a TaK)Ke MX MPOU3BOIHBIX XapaKTEPUCTHK.

Ha nannom stane peanuzauuu I'MC goctynHa ayig ucnoiab30Ba-
HUS B OHJTAH-pexkuMe 10 cchitke http://bod-mhi.ru/ff/. Ona pabortaet
C HAXOJAUIMMHCA B OTKPBITOM JIOCTYTI€ JAHHBIMH HAaOM01eHU Argo
¢ 2005 o 2022 r. o TemnepaType U COJIEHOCTH, a TAKXKE C TaHHBIMU O
CKOpOCTSX OyeB, pacCCUNTaHHBIX Ha IyOMHax ux npeida. Cxopoctn
npetia BEIYHCISAIOTCS Ha OCHOBE AAHHBIX O TPAaeKTOpUAX OyeB co-
[JIACHO UX CITyTHUKOBOMY MO3UIIMOHUPOBAHHIO U METAJaHHBIX O IITy-
oune npeiida.
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I'"MC mpenmocTaBiseT BO3MOKHOCTE KapTorpadyuuecKoi BU3ya-
JIM3AIHN TPACKTOPUH B CKOpOCTeii OyeB B akBaTopuu YepHOro Mops,
OTPHUCOBKH Tpoduiel TeMIepaTrypsl U COJICHOCTH Ha BBIOMpacMbIX
[I0JIb30BATENIEM CTAHIMSX, CTATUCTUYECKON OLIEHKH JTaHHBIX HaOJIro-
JIEHUH 3a ONPECIICHHBII BPEMEHHONW HHTEPBAJL, B 3aJaHHOM PETHOHE
MOpS W/HIH cjoe 1o TiyOuHe (11 ckopocteit npetida). [IpuBonstes
KOHKPETHBIE TPUMEPHI IPUMEHEHHSI CUCTEMBI JUIsl OLIEHKH THIPOhH-
3UYECKHX I1apaMETPOB.

Paspaborannas ['MC moxer OBITH JONOJHEHA HOBBIMH MOJY-
JSIMHM, UCTIOJIb30BaHa i pabOThl C MaCCHBAMU OKEaHOTPauIecKux
JAHHBIX U3 APYTUX UCTOYHUKOB, a TAKXKE aJalTUPOBaHa Ul IPyTUX
peruoHoB MupoBOro okeaHa.

PaboTe1 o pazpadotke u peanuzanuu ['VIC BEINONHSINCE B paM-
kax teM ['ocynapcrBennoro 3agannsd FNNN-2024-0012 «OnepaTus-
Hast okeaHosiorus»y, FNNN-2024-0014 «B3aumojeilicTBHe oOKeaHa
u armoctepb» 1 FNNN-2023-0001 «Yrnepon». OueHkr 0ocoOeHHO-
cTell mosst ckopocTH ¢ ucnoibs3oBanueM I IC npoBoaUIUCh B paMKax
Temsbl roczagannsd FNNN-2024-0001.

BAHK OKEAHOT'PA®OUYECKUX JAHHBIX MI'H:
PA3PABOTKA HOBBIX U PABBUTHUE PAHEE
CO3JAHHBIX THOOPMAIIMOHHLIX ITPOAYKTOB

E. B. Kyk, T. B. [Lnactyn, A. B. Unrepos, E. A. F'ogun ¥,
M. II. Benano, JI. K. I'aaxoBckas, E. A. UcaeBa,
T. E. KacbsiHeHKO

MTI'U, Cesacmonons, Poccus
™ bod@mbhi-ras.ru

KuatoueBble cjoBa: mHGOpPMAIMOHHBIE MPOAYKTbI, 0a3bl JaHHBIX,
I'C, BebG-caiiT.

B rpynne BOJI MI'U B pamkax HalmOHAJIBHBIX U MEXIYHAPOIHBIX
IIPOTPaMM U IPOEKTOB HAKOIUIEH 3HAYUTEIIbHBIM OIBIT B pa3paboTKe
U CO3[JaHUH MOPCKHX MH()OPMAIMOHHBIX MPOAYKTOB. PaboTHI B 3TOM
HanpaBJICHUH MPOIODKAIOTCS U B HACTOSIIEE BPEMSL.
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dopmupoBanue 6a3 U OaHKOB OKeaHOTpahUISCKUX JAHHBIX OCTa-
eTcsl BaXHEWIIUM HampasieHueM aearenbHocTd bOJ] MI'U. B mo-
CJIeIHUE TOJIbI 0a3bl TaHHBIX TTOMOJIHSAIOTCS B PE3YJIbTaTEe SKCIICANIIH-
oHHbIX uccienopanuiit ®I'BYH ®UI MI'U, corpyaHuiecTBa ¢ Beny-
MIMMH OKeaHorpaUuecKUMH OpraHu3anusMu Poccun W mpuBiede-
HUS TaHHBIX U3 OTKPBITHIX HCTOYHUKOB. Ha cerogusimauii aeHs 6asa
naHHBIX «YepHoe Mope» BKIMoyaeT 6osee 166 ThIC. THAPOIOTHIECKUX
1 OKoJNo 47 ThIC. THOPOXMMHUYECKHX CTaHIWM, a TakXKe JaHHBIE
HaOmonennii Teuenuit — cuire 5000 ADCP npoduieii u 120 Oyiiko-
BBIX IIOCTAHOBOK.

B cooTBeTcTBHM C MOCTABIEHHBIMH 33Ja4aMu (YOPMHUPYIOTCS CIie-
LMATM3UPOBAHHbIE 0a3bl JAHHBIX IJIs1 OTJACIBHBIX paiioHoB MupoBOTro
okeaHa. BemyTcst paGoThl MO COBEPIICHCTBOBAHMIO HMPOTPAMMHBIX
CPEACTB KOHTPOJISI KAYeCTBa, IOCTYIA U BU3yalU3allMyd OKEaHOJIOTH-
YEeCKUX JaHHBIX.

B cooTBeTCcTBHM C CYIIECTBYIOIIMMH peaslusiMHU aKTyalbHO cTana
3ajaya repexoaa OT MPOrpaMMHOr0 00ecreueHus U COOTBETCTBYIO-
LIUX CEPBUCOB, MPOUCXOISIINX U3 HEAPYKECTBEHHBIX CTPaH, K CBO-
00HO pacrpoCTpaHAEMbIM BEPCUSIM M OTEYECTBEHHOMY MPOTpaMM-
HoMy obecnieyenuto. B BOJ] MI'U Takas 3agaya Oblia perieHa mnpu
CO3[IaHUU IPOTpaMMHOro npoaykra «Potobepera», NpeaHa3HAUCH-
HOTO ISl BU3yaJIM3aIliy, CHCTEMAaTH3alliy U KaTaJloTu3anuu n3o00pa-
KEHUH Oeperos, U peanu3alliy ero Clelnralu3upoBaHHON BEpCUU —
nHpOpPMaMOHHO-TTIOMCKOBOH cucteMbl «Dotobepera Kpbimay.

Ha ocHoBe cB0O0OIHO pacipocTpaHaeMoro MporpaMMHoro ooecre-
yeHus pa3paboTaHa Ha 0a3e KIUEHT-CEPBEPHOU apXUTEKTYphl web
I'NC nns goctyna K JaHHBIM OyeB-IPOPHUIMMEPOB Argo U UX BHU3ya-
nu3anuu  (DOCTymHas 1O cChuIKe http://bod-mhi.ru/ff//). Cuctema
BKJIIOYAET JaHHbBIE I YepHOTO MOpPS U3 OTKPBITHIX MCTOYHHUKOB 32
2005-2022 rr. Inst XxpaHeHus JaHHBIX pa3padoTana B/l ¢ ucmonszo-
BanueM CYB/] Postgresql. [lomp3oBatensckuit mHTEpdEIic TO3BOISIET
OCYIIECTBIIATH BRIOOPKY M BU3YaJIHM3AINIO JaHHBIX, pacueT JarpaHxKe-
BBIX CKOpOCTEH B ciosix apeiida OyeB Argo, a Takke pacyer CTaTH-
CTHUYECKUX XapaKTEPHUCTHUK.

Panee co3mammple B BOJ| caiiter — «bOJI MI'N» (http://bod-
mhi.ru) u «Mopckue 6epera Kpemmay (http://coast-crimea.ru/) mpo-
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JOJDKAIOT HACKHIINATHCS HOBOW HH(OpMaInel 1 pa3BUBATHCS KaK B Ya-
CTH COBEPIUICHCTBOBAHMS UX CTPYKTYPBI, TaK ¥ B YaCTH IPEJOCTaBIIE-
HUS HOBBIX BO3MOKHOCTEH MOIb30BATEISIM.

B nacrosmee Bpemst B BOJI MI'U HagaTe! ncciaenoBaTeIbLCKAE pa-
0OTHI TI0O MPUMEHEHUI0 METOJIOB MAIIMHHOTO O0ydeHus sl oOpa-
OOTKH JaHHBIX OKEaHOJIOTHYECKUX U3MepeHuid. B uacTHoCTH, BeneTcs
pa3paboTKa HKCIEPUMEHTAILHOTO KOMILIEKCA MTPOrPAMMHBIX CPEJICTB
C WCIIONIb30BaHUEM TIIyOOKWX HEHPOHHBIX CeTe I TpPOBEACHUS
aHanm3a JaHHbIX HaOmoaeHui 0yeB ARGO u BeIsIBIECHUST 0COOEHHO-
cTeit runpoduznueckux mnoneit YepHoro Mops.

CozmaBaemple B bOJ[ MI'M mH(bopMarmoHHbIE TPOAYKTHl HE
TOJIBKO MCTIONB3YIOTCS MIPH MPOBEIACHUN HAYYHBIX MCCIIEIOBAaHUN, HO
1 BOCTpeOOBaHbI IIPH OCYIIECTBICHUH MPAKTUYECKON ACATEIbHOCTH.

VYkazaHHble BbIlIe PaOOTHl BBIIOJNHSIINCH B paMKax Tocyaap-
CTBEHHBIX 3a1annii mo TemaM FNNN-2024-0012 «OnepatuBHas oke-
anonorusi», FNNN-2024-0016 «IIpubpexkHble uCCIeTOBaHUS
1 FNNN-2024-0014 «B3aumopeiicTBre okeana u aTMocqepbi».

OTHOCHUTEJbHBINA TEILIO3AIIAC
JAEATEJBHOI'O CJI0A YEPHOT'O MOPA
O JAHHBIM HABJIIOJIEHUI HA TIOJIAT OHE
«'EJJEHAKUK» 1 EI'O OHEHKHU C UCIIOJIB30OBAHUEM
BA3 JAHHBIX PA3JIMYHBIX ATMOC®EPHBIX
PEAHAJIN30B

A. I.3auenun *, O. U. Moasimos, K. I1. CuabBecTposa,
IO. B. Myp3akoBa

HO PAH, Mocksa, Poccus
™ zatsepin@ocean.ru

Kuawuesblie cioBa: UepHoe Mope, NOJUTOH «I €EeHIKUK», TaHHbIE
mHoroneTHuX CTD-30HAMpOBaHUN, OTHOCHUTENBHBIM TeIuIO3amnac
JEeSTENBHOTO CII0SI, PACUETHI IO JAHHBIM PEaHAIHU30B.

Ha ocHoBe ananusa nanueix Muoronetaux (2010-2023 rr.) CTD-
30HINPOBAHUH, BBIIOJIHAEMBIX €KETOJHO Ha TTONMUTOHE «I elMeHIKIK»
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(1O PAH) Ha MOHUTOPHWHTOBOM pa3pese, 1A CTAHITNH HaJ TITyOMHOM
500 M paccuMTaHO OTHOCHUTEIHHOE TEIUIOCOJEpKaHue (TEIuio3arac)
JESTEIBHOTO CJIOS MOPSI M €r0 M3MEHEHHE B TEIUIbI Iepuoj rojaa
(c ammpens o okTsI0ps). 3a nestenbubli cio (JC) npuarManace 06-
JIACTh M3MEHEHUS TeMIEPaTyphl BOJ MO BEPTUKAIH OT MMOBEPXHOCTH
Mops 10 n3otepMbl 9 °C. OTHOCUTEIBHEIN Temso3anac (fanee — Tem-
nozamac) JIC paccumThIBalICS WHTETPUPOBAHUEM paclpeAeTeHHH
TEeMITepaTyphl TI0 BepTUKaau 3a BeraeroM 9 °C. UtoOBI obOecriednTh
pacueTsl JaHHBIMH H3MEPEHHH, MPOBOJIMIOCH MX OCpPEAHEHHE IO
10-cyTouHBIM MHTEpBaJIaM (JleKajaMm), BKIFOYAMOIIUM JIaHHBIE BCEX
paccMaTpuBaeMbIX TO0B. Takoi MoaXoa peaylupoBal BIUSHAE CH-
HONTHUYECKOW M3MEHUYMBOCTH Mpoduiei Temmneparypsl. Kpome Toro,
YTOOBI YMEHBIIIUTh CAy4YaiHble (DIYKTYaIMH, BBIMTOIHSIIOCH CIIIAMXKH-
BaHHWE pacyeTa Terio3arnaca CKOJb3SIIUM CPEIHUM TI0 IISITH IeKaaM.
Mpmuoronetanii Tpenz temmeparypsl JIC He BBIABISICA U HE YUHUTHI-
BaJICsl.

BrisiBnen poct remno3anaca JJC ¢ anpens o koHen utons. B aBry-
CTe TeTJI03aIrac He M3MEHSJICS, HO TETIO TIepepacipeIeNsiioch MEXKIY
BEpXHUM KBa3uogHOpoaHBIM cioeM (BKC) n ce30HHBIM TE€pMOKIIH-
HoM (CT) B monb3y nepBoro. B centsioOpe — okta6pe Temnozamnac JJC
yMmenbImancs. [Ipu arom Hambonee ObicTpo yOBIBas Terioszamnac CT,
B TOM YHCJIC 32 CUET YMEHBIIICHHUS €ro TONIIUHEL, a Teruto3anac BKC
YaCTUYHO MOAJEpKUBANCA O1aroapsi yBeIUUEHHUIO €ro TOJINHEI 32
CYET BOBIJICUCHHS BOJI TEPMOKIIMHA.

BreinonHeHsl pacueTsl BUPTyanbHOro Terio3amnaca J[C ¢ ucnonb-
30BaHHueM 0a3 maHHbIX peanann3oB ERA-5, NCEP CFSv2 (uacoBsie
JAHHBIE BCEX KOMIIOHEHTOB CyMMAapHOTO IOTOKA TEIjia) M MPOEKTa
WHOI «OAflux» (cyrouHble naHHBIE TIOTOKA SBHOTO M CKPBITOTO
teruta 3a 20122023 rr). [Ipu 3TOM BEIOHpPANHCH Y37IBI CETOK B paifoHE
nonuroHa «['eneHmKuk» B 30HE KOHTHHEHTAJIBHOTO CKJIOHA MODS.
PaccunthiBaics cyMMapHBIH TOTOK TeTwia 4epe3 TPaHuIly BOJa — BO3-
JyX, YCPEIHSABIIMICS MOAEKAIHO.

Y CTaHOBIEHO, YTO IOJEKATHO YCPEAHEHHBIH CYMMApHBIM IIOTOK
TEIUIA SIBIISICTCS MOJIOKUTEIBHBIM (MOPE HarpeBaeTcs) HaunHas ¢ Tpe-
Thell nekansl Maprta. [Ipu 3TOM TeMreparypa OBEpXHOCTHOTO CIIOS
BOJIBI PUOH3UTENBHO paBHa 9 °C, 4TO MOATBEPKIAaCT MPABUIHLHOCTD
BbIOOpa TaHHOH U30TEPMBI B KauecTBe Oazuca Al OUCHKH H3MEHEHHS
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OTHOCHTEIBHOTO Teruocoaepxkanwus J{C B Ternsrii nepuon romga. Cym-
MapHBIA MOTOK Teruia, cornacHo gaHHeiM NCEP CFSv2, mocturaer
MaKCUMyMa B MEPBO AeKaae Mas, 3aTeM C MEePBOM JAeKaabl UIOHSI OH
MeJIEHHO yObIBa€T M CTAaHOBUTCA OTPUIATETIFHBIM B CEHTSOpE.

HHuTerpupoBanre CyMMapHOTO MOTOKA TEIlia M0 BPEMEHHU MO3BO-
JISIeT OLEHUTH BUPTYAIbHBIA OTHOCUTENbHEIN Tero3anac JIC mo nan-
HbIM peananu3a. [lokazano, uTo HanboIee OJIM3KHI K peaTbHOMY pe-
3yIbTaT JaeT pacder temo3amnaca /[C ¢ ncmonp3oBaHueM 0a3bl qaH-
Heix NCEP, Torna xak ucnons3oBanue 6a3el qanasix ERA 5 mpuso-
IUT K Oojee dYeM JBYKPaTHOMY 3aHIDKEHHIO —TeIuio3ariaca.
[Tnarupyercs ucmonb3oBath 0azy maHHeIXx NCEP CFSv2 mis Teky-
mux pacueroB Temo3anaca JIC B Temblii mepuos roja U COmocTaB-
JSITH €70 C TaHHBIMU U3MEPEHUI.

PaGora BhImomHEHa B paMkax TeMbl rocizaganns FMWE-2023-
0016 u mpu moxnepxkke rpanra PH® Ne 23-17-00056.

MPO®WJIb TEMIEPATYPBI B JESITEJIbHOM CJIOE
YEPHOI'O MOP$I 1O U3BMEPEHUSIM HA IOJIMTOHE
«TEJIEHJIKUK» B TEILIbI IEPUOJ IF'OJIA U ETO
MAPAMETPU3ALMS C UCIIOJIb30BAHUEM JIAHHbBIX
ATMOC®EPHOI'O PEAHAJIM3A

A.T. 3anenun ¥, O. U. Hoasimos, K. I1. CuabBecTposa,
1O. B. Myp3akoBa

HO PAH, Mocksa, Poccus
™ zatsepin@ocean.ru

KiawueBble ciaoBa: YepHoe wMope, MNOMUTOH «I €IEHIKUK,
muorojietine CTD-30HaupoBaHus B ampene — OKTI0pe, Mpoduiib
TEMIlepaTypbl B  JIEATEIBHOM CJO€, €ro IapaMeTpu3aius
C WCTIOJIb30BaHNEM JIaHHBIX aTMOC(EPHOTO peaHasm3a.

OnHoit 13 mpo6IreM ONHCaHNs TEPMUYECKOM CTPYKTYPHI e TENb-
Horo cios ([IC) UepHoro Mops B TEIUTBIN MEpHOJ roja sBIsSETCS ee
CHJIbHAs M3MEHYHMBOCTh Ha MacIITa0e BpEMEHU OT HECKOJIBKUX MUHYT
(o BIUSIHUEM KOPOTKOIEPHOIHBIX BHYTPEHHHX BOJIH) /IO JIECATKA
CYTOK (ITOJ1 BIIMSTHEM BETPOBOTO BO3/ICHCTBHUS M BUXPEBOM IMHAMUKH
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Box). BMecTe ¢ TeM mpencTaBisieT MHTEPEC OLEHUTh «CPEeIHEee» COo-
CTOSIHUE 3TOW CTPYKTYPHI Ha JECATUCYTOUYHOM (AeKaTHOM) MaciuTabe
BpPEMEHH, €€ BHYTPHUCE30HHYIO M CE30HHYIO M3MEHYHMBOCTH. 3HAHHE
JeKaHO-yCpeaHeHHoro npoguisa TemnepaTtypsl B JIC mo3BoIMT o11e-
HUBATh BEJIMYMHY OTKJIOHEHUS H3MEPEHHOTO NPOQHIIS TEMIEpPaTyph
OT CPEIHETO U CBSI3bIBATh C 3TUM OTKJIOHEHHUEM, HAIIpUMEp, aHOMAINN
BEPTUKAIBHOTO 0OMEHAa NapHUKOBBIMU ra3aMy WM IIEPBUYHOMN MpO-
IOYKTUBHOCTH BOJ. B maHHOM HccnenoBaHuM Taxoke IMPEAIoKeHbl Ma-
pameTpu3alii JAeKaIHO-YCPEIHEHHOTO TEeMIIEPAaTYpPHOTO TPOQHIIS
C MCHOJIb30BAaHUEM IOTOKOB IUIABYYECTH M TYpOyJICHTHOW 3HEPrHH
yepe3 IpaHuIly BO3LyX — BOJA, PACCUUTAHHBIE 110 JaHHBIM peaHau-
30B ERAS nu NCEP CFSv2.

Ha ocnoBe ananu3za nanneix Muoronetaux (2010-2023 rr.) CTD-
30HINPOBAHUH, BBIIIOIHAEMBIX €KETOJHO Ha TTIONMUTOHE «I eleHIKIK»
(MO PAH) Ha MOHUTOPUHTOBOM pa3pese, Ui CTAaHIIUHN Hal Ty OMHON
500 M paccuuTaHbl JEKaTHO-OCPEAHEHHBIE MPOGUIN TEMIEPaTyphl
JC u onucaHbl UX BpEMEHHBIC W3MEHEHHUS B TEIUIBIH MEPUOX roja
(c ampens mo okTsa0pk). [Ipn 3ToM 3a JIC mpuHUMaIacs 001acTh M3-
MEHEHUS TEMITEPATYPBI BOJBI 110 BEPTUKAIH OT HOBEPXHOCTH MOPSI JI0
motepmsel 9 °C. JIC mpencraBisics Kak IBYCIOWHAs CTPYKTypa, CO-
crosimas u3 BepxHero kBasuonHopoanoro ciosi (BKC) u cezonnoro
tepmokiraa (CT). BKC u CT naxomsrcs Bo B3auMoaelcTBUH, 00Y-
CJIOBJICHHOM Pa3IMYHBIMU (PU3MUECKUMH IIPOLIECCAMHU, U IBOJFOLINO-
HUPYIOT BO BPEMEHU B 3aBHCUMOCTH OT TEPMHUYECKOTO U JTHHAMHYE-
CKOTO BO3JeHCTBUS aTMOC(hephI.

Y CTaHOBIIEHO, YTO B IEPHO HHTEHCUBHOTO IPOTPEBa MOPS U yMe-
PEHHOTO BETPOBOTO BO3/eicTBUA (Maii — ntonb) TonmuHa BKC sBns-
eTcs KBa3HMCTAlMOHAPHOM W NPOMOPLUHOHANBHON Macmtady Mo-
HuHa — O0yxoBa (1954). OcnabneHne nporpeBa U yCUJICHUE BETPO-
BOTO BO3ICUCTBHS (MIONb — TIEpBasl IOJIOBHMHA aBIyCTa) NMPHUBOIMT
K yBenuueHuto Toamuabl BKC 3a cuetr TypOyneHTHOTO BOBIICUEHHS
Bozsl 3 CT. DTOT mporecc 3aMETHO YCHIIMBAETCS, KOT/a TOTOK TeIlia
(TUTaBY4YeCTH) CTAHOBUTCS OTPHUIIATEIHHBIM (MOpE OCTHIBaeT). Bemen-
ctBue 3toro BKC noctenenno nornomraer CT. Opomonust BKC nHa
9TOH CTaJ1H OMHUCHIBACTCS C TOMOLIBIO MOAN(UIIMPOBAHHON MOJIEIH,
OCHOBaHHOH Ha pe3ysbpTaTax jgabopaTtopHoro s3kcrnepumMenta Kato —
Oummurnca (1969).
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Beprtukanbnas ctpykrypa CT B 6e3pa3MepHOM BHIIE TIPEACTABIISI-
€TCSl C TTIOMOIIBI0 YHUBEPCATLHOM CTEIIEHHON (PYHKITHH 110 PUMEPY
TOr0, KaK 3TO JENaJIOCh B paboTax Ipyrux aBTopoB. [lokazana ymo-
BIIETBOPHUTENbHAS TPUMEHUMOCTh NAHHOTO TPEACTaBICHHUS IS JI0-
CTaTOYHO MPOTSHKEHHOTO NEpHoia BpeMeHHt (Mail — okTs0ps). biaro-
naps mapamerpuzanuu CT u pacduery ero u3MEHYUBOCTH OT JIEKa b
K JIeKajie 32 CUeT BEPTUKAIBHOTO MOTOKA TeIla, YAAOCh PACCUUTATh
1 TIOCTPOUTh «CPeAHENCKATHBIC» MPOGWIN KOIPPHUITHEHTA BEPTH-
KaJbHOU TypOyneHTHOU auddy3uH.

Pabora BhImOMHEHa B paMkax TeMbl rocizaganns FMWE-2023-
0016 u mpu noanepxke rpanta PH® Ne23-17-00056.

BAKHOCTb BETPOBOI'O BO3JIEMCTBUSA
HA ITPUJIMBHBIE ABJEHUSA
B ITIPOJIMBAX KYPHJIBCKOM I'PSJIbI

B. U. Uibun ¥, B. C. Apxunkun

MTI'Y, Mockea, Poccus
Mysevolod_ilin@mail.ru

KiroueBble ciioBa: Kypunbsckas rpsiia, BeTep, IpUINBEL, IPUINBHEIE
TE4EHUs, TPOJIUBBI.

Kypunsckas rpsina — paiioH, B KOTOPOM IIPOUCXOJIUT B3aUMOACH-
ctBue Tuxoro okeana 1 OxoTckoro Mops. JlaHHBIH pETHOH SBIAETCSA
3HAYNMOM 3KOHOMUYECKOH 30HOM misg Poccum, OoraToii 6moiaoruye-
CKHMMH pecypcamy U MOJIe3HBIMU UCKOTIAEMBIMHU.

AHanm3 UMEIOMINXCS JINTEPaTyPHBIX UCTOYHUKOB IO BHIOPAHHOM
TEeMe IMOKa3al, YTO 0COOEHHOCTH NMPWJIMBHBIX SIBJICHUH B MPOJIMBAaX
Kypunbckux OCTpOBOB HEAOCTATOYHO IMOAPOOHO HM3ydeHBL. Takxe
HEOOXOIUMO OTMETHUTh, YTO MPOBEICHHE HATYPHBIX HCCIEIOBaHUM
B IPOJIMBAX 3aTPyAHEHO CHIIbHBIMH IPHIIMBHBIMH TEUCHUSIMH 1 00JTb-
LIIMMU Iiepenagamu ri1youH. [loaToMy npuMeHeHne 4uciIeHHOro Mo-
JEIMPOBAHUS SABISIETCS OJHUM M3 Ba)KHBIX METOJIOB M3YUYEHHS OCO-
OeHHOCTEW NPWIMBHON MPKYJISIIMU BOJ B IPOJIUBAX.

Kypunbeckne octpoBa HaXoaATCsl B 30HE aKTUBHOIO BIMSIHMS ITO-
JSIPHOTO (POHTA, a TaKXKe PACIMOJOKEHbI HAa MYTH MPOXOXKICHHS
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CIJIBHBIX BHETPOIMYECKUX ITUKIOHOB, MTOITOMY JUISl WCCIETOBaHUN
MIPWJIUBHBIX KOJIeOaHUM YPOBHS M T€YEHUH HEOOXOIMMO YUHUTHIBATH
BIIUSIHUE BETPA, TaK KaK BETEP MOXET OKa3bIBAaTh CUIbHOE BIUSHHUE HA
OUPKYJSINIO B MPOJIMBAaX W B MPUOPEKHBIX 30HAX, T JOMHUHHUPYIO-
IIMMHU CYUTAIOTCS MIPUIMBHEIE (AKTOPHI.

Henb paboThl — HcciaeqoBaHue 0COOCHHOCTEH MPUIMBHBIX U BET-
POBBIX KOJIeOaHWH YPOBHS MOPS U TedeHUH B mponuBax Kypuibckoit
TPAJIBI 110 JAHHBIM YHCIIEHHOTO MOJICTUPOBAHUS, a TAK)KE TPOBEICHIIE
OLIGHKM BIIMSHHUS BETpa Ha NPWIMBHEBIE SBIEHHS. B cooTBeTcTBHM
C TIOCTABJICHHOM IIEJIBI0 PENIANNCh CIEAYIOIne 3anaun: 1) co3nanme
nudposoit Momenu penbeda qHa KypHIBCKHX OCTPOBOB BBICOKOTO
paspemieHus; 2) MOAr0TOBKAa MAaCCHBOB HATYPHBIX JAHHBIX 110 YPOBHIO
Mops B peruone; 3) aganrtanus mojenu ADCIRC k paiiony uccneno-
BaHUS — IIOCTPOCHHUE PACUETHOM CETKH U BRIOOP TPAHUYHBIX YCIOBUH,
MMOATOTOBKA JaHHBIX peaHann3a ERAS; 4) ucnons3oBanne AByxXMep-
Hoit Bepcun monenn ADCIRC ans 1ByX sKCHEpHMEHTOB (TIEpBBIH —
TOJILKO MIPHIIUBBI, BTOPO — MIPHIINBBI, BETPOBOE HAIIPSKEHUE U aTMO-
cthepHOE maBlIeHWE); 5) CpaBHEHHE PE3yJbTaTOB MOACIH C HATYp-
HBEIMU JTAHHBIMH; 6) BEISIBJICHUE OCOOCHHOCTEH MPIIINBHBIX U BETPO-
BBIX KoJIeOaHHMH ypOBHS U T€UCHUI B pa3HbIX MposnBax Kypunbckoii
TpAIBL; 7) OIIEHKA BIUSHIS BETpa HA PUJIMBHBIE SIBICHUS.

IIpu cozmanmu nudpoBoi MoJENH JHA WCIIOIB30BAINCh HaBUTa-
LUOHHBIE KapThl U 0a3a Oarumerpuueckux aaHHeIx GEBCO-2022.
B kadecTBe rpaHUYHBIX YCIIOBHI 331aBajMCh NPWINBHBIE KOJIeOaHHS
YPOBHSI, KOTOPBIE PACCUUTHIBAIOTCS B TIPOTPAMMe IO TAPMOHUIECKHM
COCTaBJISIOIINM, B3SITHIM U3 II00anbHON Moaenu npuirBoB FES2014,
Bcero 6bu10 Mcnonp3oBaHo BoceMb rapmoHuk: M2, S2, N2, K2, K1,
Ol1, P1, Ql.

s mpoBeieHus YUCICHHBIX SKCTIEPUMEHTOB € TOMOIIHIO MOJIEITH
ADCIRC 6bina co3gaHa TpHaHTYJISIUOHHAS pacyeTHast CEeTKa, BKIIIO-
yaromass OX0OTCKOe MOpe, CEBEPHYIO YacTh SITTOHCKOTO MOpS U MPH-
neraromirie K KypuiabCKkum ocTpoBaM akBatopur THXOro okeaHa ¢ u3-
MeHsromumMes marom ot 50 M y Gepera u B nponuBax 10 10 kM B OT-
KpPBITOM MODE.

Ilo pesynpratam MOCTPOEHHI KapThl (pa3 M aMIUIATY[I YETBIpEX
NpWIMBHBIX TapMoHuk: M2, S2, O1, K1. MakcumanbHbIe BETHINHEI
MIPWJINBOB TOCTUTAIOTCS BO BpeMs CHU3UTMHHOTO MPUIINBA, 3HAYEHHS
cocTaBsitoT ~ 2,5-3 M. IlpoBeneHa oueHKa BIMSHMS BETpa Ha
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MIPIJIMBHBIE KOJNEeOaHMsI YPOBHSA. MaKkcrMaibHBIE aHOMAIINH, TAXKe B
CH3UTHITHYI0 a3y npuiuBa, gocturatot donee 40 cMm.

HauGonpiime 3HaueHWs] CKOPOCTEH TeueHHi B mpoiuBax Kypu
MoryT pocturatb 4,5 m/c. Cample OoNbIIe 3HAYCHUS CKOPOCTH
HaOmogaroTes B npojinBax Kpyseninrepna, ®@pusa, Cpeanero. Pas-
HUIIa OCPEIHEHHBIX 10 TIYOHHE CKOPOCTEH TeUEHHI MEXIY MEePBhIM
Y BTOPBIM DKCIIEPUMEHTOM JIOCTHTAET ~ 1 M/c.

PaGora BrImonHeHa B pamMKax roc3ananus «KomriekcHsIe rccie-
JIOBaHHUSI COBPEMEHHOI'0 COCTOSIHHS BOJ MHpOBOTO OKeaHa», HOMEP
HUTUC 121031900090-6.

COBCTBEHHBIE U UHAYIIUPOBAHHBIE ITPUJINBbI
B AIIOHCKOM MOPE

B. U. Wibnn -2 ™ B.C. APpXMIIKUH 1, W. I1. MenBenes >

' MI'V, Mockea, Poccus
2 IO PAH, Mocksa, Poccus
™ ysevolod_ilin@mail.ru

KiioueBnle ciioBa: Slnonckoe MOp€, MPUJINBBI, IPUJIUBHBIC TCYCHUS.

SnmoHCcKOe MOpe SBJIACTCS OKPauHHBIM OKCAHUIECKUM MOPEM, KO-
TOPOE CBA3aHO C IPYTUMH MOPSIMU YEeThIPbMsI IIpoJIMBaMu. Taxoe reo-
rpadudyeckoe pacmojoxeHne SIMOHCKOro Mopsi 00yCIOBINBAET Psij
pUMedaTeNbHBIX PHINBHBIX 0COOCHHOCTEH, HAPUMED MECTOTIONO-
XKeHue aM(uApoMUYecKuX Todyek B mpoiusax. IIpu sTom B3aumo-
CBSI3b MOPSI CO CMEKHBIMU OacceifHaMu CIIOCOOCTBYET TOMY, UTO HH-
OyUUpPOBaHHBIE MPUIUBBI UTPAIOT BaXHYIO POJIb B (DOPMHUPOBAHUH
MPUIMBHBIX JBHKCHHUH.

Lesnb paboThI — OLIEHUTH BKJIa[ COOCTBEHHBIX U MHIYLIMPOBAHHBIX
NPWIMBOB B JSIMOHCKOM MOpe C TOMOILIBIO YHCIEHHOM MoJenu
ADCIRC u u3y4nTh BIUSIHUE IPOJIUBOB HA IPOXOKACHUE UHIYLIUPO-
BaHHBIX IPWINBOB. J{JIsl 3TOTrO peIanuch ciaelyoNnue 3a1aun:

1) co3manue nudpoBoi Mosenu penabeda aHa SIOHCKOro Mops;

2) nmoarotoska monenn ADCIRC mis uccnegyeMoi akBaToOpuu,
YTO BKJIOYAaeT B ce0sl MOCTPOEHHME PACUETHOM CeTKH U IMon0op
TPAHUYHBIX yCIIOBUI;
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3) npoBeaeHHE YHUCIIEHHBIX KCIEPUMEHTOB Ha ABYXMEPHOW Bep-
cun ADCIRC — ¢ BKITIOUEHHEM U COOCTBEHHOTO, M HHIYITHPOBAHHOTO
MIPUJIMBA; TOJIBKO C COOCTBEHHBIM M TOJBKO C HHIYLUPOBAaHHBIM IPH-
JMBOM;

4) oueHKa BKJIaI0B HHIYLIUPOBAHHOTO U COOCTBEHHOT'O IIPHIJINBOB
B SlmoHckom mope.

[Ipu cozpannm unpoBoil MoAenH AHA HCIIONIb30Bajach Oaza Oa-
tumeTpudeckux naHHeIx GEBCO-2019. Kak rpanuuHble ycioBus 3a-
JaBaJIiCh MPHINBHBIE KOJIEOAHHUS YPOBHSI, B3AThIE U3 II00ANBHON MO-
nenu npunrsoB FES2014. Mcnonas3oBanuck cienyromme BOCEMb rap-
moHHK: M2, S2, N2, K2, K1, O1, P1, Q1.

[To manHBIM MonenMpoBaHus ObUTa MPOBEIEHA OIICHKa 0COOCHHO-
CTel IPWINBHBIX KoseOaHuii ypoBHst Mopsi. Hanbomnpime koneGanus
YPOBHS OTMEYAIOTCSI B KPalHUX FOKHBIX U CEBEPHBIX palloHax MOpsL.
B cpenneit act MOpS IPUITMBEI CTAHOBSATCS citabee.

Jiis OLleHKM BKJIaZa BIMSHUS COOCTBEHHBIX M MHIYLMPOBAHHBIX
IIPUIIMBOB OBUTH IOCTPOEHBI KapThl (a3 M aMIUINTY[ OTAEIBHO UL
rapmoHuk M2, K1 u Mf m1s Bcex TpeX YHCICHHBIX SKCIIEPUMEHTOB.
Taxoke ObUIH BBIIONHEHB! SKCHEPUMEHTHI C 3aKPBITUEM OTAEIBHBIX
IIPOJIMBOB JUIS M3YUYEHUSI UX BIMSHUS HA IPUIIMBHBIC IBJICHUS B SIMOH-
CKOM MOpE.

Pabora BeImonHeHa nipu moaepxkke rpanta PH® Ne 24-17-00313
u roc3aganus «KoMruekcHble uccae10BaHusl COBPEMEHHOTO COCTOSI-
Hus Bo Muposoro okeana», Homep LIUTHUC 121031900090-6.

XAPAKTEPUCTUKU ME3OMACIITABHBIX BUXPEMN
CEBEPHOU ATJIAHTHUKMU 110 PE3YJIbTATAM
YUCJIEHHOI'O MOJAEJIMPOBAHUSA

A. O. Kapneasinckuii >, A. U. Mu3iok

MTI'U, Cesacmonons, Poccus
™ akarpelyanskiy@mail.ru

Kirouesble ciioBa: CeBepHas ATIaHTHKA, ME30MACIITa0HbIC BUXPH,
aBTOMaTu4ecKas MACHTH(GUKAIMSI BUXPEH, YUCICHHOE MOICIMPOBa-
aue, NEMO.

B mHacTosmie#t paboTe BBITIONHEH aHAIN3 XapaKTePHUCTHUK
ME30MacIITaOHBIX BUXPEH 10 pe3yibTaraM padoThl SKCIICPUMEHTAIb
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HOMU MPOTHOCTUYECKOI CHUCTEMBI Muposoro oKeaHa,
paspabareiBaecmort B ®I'BYH ®OUI] MI'U. AxrtyanpHOCTH pabOTHI
00yCIIOBICHa HEOOXOAMMOCTBIO Pa3BUTHUS CUCTEMBI M IO CIEAYIOIIUM
YBEJIMUEHUEM TOUYHOCTH XapPaKTEPUCTHUK IIPOIHO30B.

B kauecTBe JaHHBIX [UIs aHAJIN3a KHHEMAaTHIECKUX XapaKTEPUCTHK
U MpoBepKU 3G (HEKTUBHOCTH pabOThl AJITOPUTMa OOHAPYKEHUST BHX-
PEBBIX CTPYKTYP HCIIOJIb30BAINCH PE3yJIbTaThl YUCICHHOIO MOJEIIH-
pOBaHHUA A7 BOJ aKBaTOPUHU CeBEpHON yacTH ArinaHtudeckoro Oke-
aHa. Pacuers! ObLTH POBEIEHBI HA OCHOBE MOAEIH [UPKYJISIINHA OKe-
ana NEMO ¢ npocTpaHCTBEeHHBIM pa3pelnieHneM KoHdurypamuu 1/4°
(= 25 xm). Ilepron pacuera COCTaBISIET ¢ STHBAPS 110 1ekadps 2022 1.

[Ipu BeIMOTHEHNN UCCTIEOBAHUI HCIIONB30BaH IPOCTON AJITOPUTM
Uil uAeHTHQUKAMKE Me30MacIiTaOHBIX BHXPEH Ha OCHOBE pacueTa
mapameTpa Oxy6o — Beiica u ¢pyHkImmonana ouommoreku scikit-image,
peanu3oBaHHBI Ha S3bIKEe MporpammupoBanus Python. Anroputm
MTO3BOJISIET MO JAHHBIM YHCIECHHOTO MOJIEIHPOBAHUS aBTOMAaTHYECKU
UACHTU(GUIUPOBATH BUXPEBBIE CTPYKTYPHI M UX KMHEMAaTHUECKUE Xa-
PAKTEepUCTHKHU, TaKue Kak IUIONab, PAaANyC, TOJIOKEHUE IEHTPOB
Y ApyTHE TapaMeTpbl, Y9TO TO3BOJMJIO IETANbHO HCCIEHOBaTh HX
CTPYKTYPY Y IOBEACHUE B OTMEUCHHOMN BBILIE AKBATOPHUH.

B noknane mpeacraBieHbl pe3ynbTaThl MPEIBAapUTENBHOTO aHa-
T3, KOTOPBIA ITO3BONMI MOCTPOHUTH TMCTOTPAMMBI paclpeieseHIs
BUXpeH (UMKIOHOB M aHTHLMKIOHOB) IO NMPOCTPAaHCTBEHHBIM Mac-
mrabaM, U3yYUTh X CE30HHYIO H3MEHYHUBOCTD, & TAK)XKE BBHIMOIHHUTD
COTIOCTABJICHHE C AHAJIOTUYHBIMH PE3yIbTaTaMH, TONyYeHHBIMA IO
JAHHBIM CITyTHUKOBOM aJbTHUMETPUH.

Hcnone3yeMplid anroputM UAESHTH(OUKAIMA BUXpEH B AalbHEH-
LIeM IUIaHUPYETCs Pa3BUTh JUIA CO3JAHMUS IPOLENYPhl OTCIICKUBAHUS
OTIENBHBIX BUXPEH B pa3HbIe MOMEHTHI BpEMEHH (TPEKHUHT), YTO T03-
BOJIUT UCCIIEI0BATh TUHAMUKY TPEXMEPHBIX BUXPEBBIX CTPYKTYP, BbI-
SBUTH 00JIACTH UX 3aPOXKACHUS U AUCCHUIIALHH.
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JOJII'ONNEPUOJHASA UBMEHYNBOCTD
I'mAPOPU3INYECKOI'O PEXKUMA JIAJJOXKCKOI'O O3EPA

A. A. Konuk ¥, B. A. Psaéuenkxo, A. B. Ucaes

HO PAH, Mockea, Poccusa
™ konikrshu@gmail.com

KioueBbie ciaoBa: Jlagoxckoe 03epo, TUAPODUIUUECKUI PEXUM,
KIIMMaTU4YeCKUe U3MEHEHHUsI, MaTeMaTHUYeCKOe MOJCTUPOBaHHE.

MHoroneTHsiss M3MEHYMBOCTh THUAPO(UINYECKUX MapaMmeTpoB,
BJIMSIONIAs Ha OMOTEOXMMHUYECKHE XapaKTePUCTUKU BOJ, SIBISETCS
BOXHOH COCTaBJSIIONICH THapodu3ndeckoro pekuma Jlamoskckoro
o3epa. [lo HacTosero BpeMeHn U3MEHYMBOCTH THAPO(U3NIECKOTO
peXuMa o3epa aHaJTM3UPOBaIAcCh TOJBKO B paMKaX KOHKPETHBIX KO-
POTKOIEPHOAHBIX 3a/1a4 C IOMOILBIO KaK U3MEPEHUH in Sifu, Tak ¥ MO-
JENbHBIX JaHHBIX. [I03TOMY OlLIEHKH JOITONeproIHOH U3MEHUUBOCTH
THAPOTEPMOAMHAMUKHN JIal0’KCKOTO 03epa UMEIOT OTPHIBOYHBIA Xa-
pakTep u TpeOyIOT YTOYHEHUs B YCIIOBHSAX MEHSIOIIErocsl KIMMara.
Takum 00pa3om, 1ETbI0 JTaHHOTO HCCIEIOBaHUs SBISETCS OLCHKA
KIIMMAaTHYECKON M3MEHUYNBOCTH THAPO(HU3ImIecKoro pexuma Jlamox-
CKOT'0 03€pa Ha OCHOBE PE3YJIbTATOB YHCIEHHOIO MOJEINPOBAHUS.

Hns BocnpowsBeneHNs THUAPOPU3NIECKOTO pEeKUMa 3a TEPHOA
c staBaps 1981 1. mo nexabpp 2020 r. ucmonp3oBaiack Moaens Mac-
CadyCeTCKOIro TEXHOJIOrMuecKoro ynusepcutera MITgem, HacTpoeH-
Has Ha ycnoBus JIagoKCKoro o3epa 1o AaHHBIM OaTHMETpPUH, TOJTY-
yeHHbIM UHCTHTYTOM 03epoBenenust PAH. B kauecTBe mapamerpusa-
LMY MOJICETOYHBIX MPOIECCOB BEPTHKAIBHOTO MEPEMEIINBAHUS HC-
[oJIb30Bajlach cxema TypOyneHTtHoro 3ambikanus TKE (maker
GGL90). KoadpdummeHtT ropu3oHTaNBHON TYpOYJIEHTHONH BA3KOCTH
paccunTHIBAJICS Ha OCHOBE mapaMerpuzanuu CMaropuHCKoOro, a Ko-
3¢ GUIKEHT TOPU3OHTANBHON TypOyneHTHOH nuddy3nuu 3amaBancs
TIOCTOSTHHBIM 1 paBHBIM 2 M%/c. Pelllenue Mo/IeNu 0CyIeCTBIAI0CH Ha
cepruecKor CeTKe ¢ MaroM NpUMEpHO | KM 10 Ka)X10i U3 TOPU30H-
TalbHBIX KoopAMHAT. [lo BepTuKamM mar oT MOBEPXHOCTH JI0 TOPH-
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3oHTa 40 M cocraBisut 2 M, a ot 40 M 70 AHa — 5 M. B kauecTBe rpa-
HUYHBIX YCIIOBUH 33/1aBalTUCh aTMOC(EPHBIE BO3/IEHCTBIS HA OCHOBE
maHHBIX peananu3za ERA-5 u crok pek, Bmagarommx B Jlamoxkckoe
03€po.

ITo pe3ynbraTam aHanm3a YUCIEHHBIX 3KCIIEPUMEHTOB OBLIN BbI-
SIBIICHBI OCOOCHHOCTH JIOJITOTICPUOAHON M3MEHYHBOCTH TUIAPODHHU3H-
YecKUX xapakrtepuctuk Jlanoxckoro o3epa. ITokazaHno, 4To cpegHero-
JoBasi TeMIiepaTypa BoAsl yBenuumiack Ha 0,5 °C 3a ucciemayeMblil
MepuoJI, MPUIEM YBEIWYCHUE MOBEPXHOCTHON TEMIIEpaTyphl B Iie-
prox Omosormueckoro jera coctaBuio 1-1,5 °C, a yBennueHue ero
MIPOJIOJDKUTENRHOCTH — 12—15 nHel. YBenudeHune npoaoKUTEIbHO-
CTH OMOJIOTHYECKOTO JeTa MPOUCXOANT 3a CUET CMELIEHHS TeIIoro
[epUO/ia Ha OCEHb. DTOT BBIBOJ IOJATBEPKAAETCA OLICHKAMU BPEMEHU
MPOXOXKACHUSI BECECHHETO TepMoOapa, Uil KOTOPOTO HE BBISBICHO
CTaTUCTUYECKH 3HAYMMOT'O CMEIICHUS CPOKOB €r0 HACTYIUICHHS Kak
10 pe3yjbTaTaM MOAEIUPOBAHUS, TaK U MO JAHHBIM IUCTaHIUOHHOTO
30HAUPOBAHMS. [ MIPOIMHAMUYECKUN PEKUM B TEUEHUE BCETO UCCIIE-
JyEMOTO NEpro/ia COXPaHIeT IUKIOHUYECKUI XapaKTep, HO TIPH STOM
MIPOUCXOANT €T0 MHTEHCU(UKANNS CO BpeMEHEM KaK B TTOBEPXHOCT-
HBIX, TaK U B OoJiee TITyOOKHX CIOsIX.

AHamuM3 MHOTOJICTHEH W3MEHYMBOCTHA IWHAMHKHU JICISHOTO IIO-
KpOBa IOKAa3bIBACT, YTO CO BPEMEHEM COKPAIIAETCs MEPHOJ Jeao-
CTaBa Ha 03epe, B MEPBYIO O4epe/b 3a cueT OoJiee MO3AHEro Havaia
JIe1000pa30BaHUs, YTO XOPOIIO COTJIACYETCS C AAHHBIMH HaTypPHBIX
HaOIIOICHUI.

PaGota BrImoNTHEHA TpY MOAEpKKE TpaHTOB Poccuiickoro Hayd-
voro douma (mpoekt Ne 23-17-20010) m Cankt-IlerepOyprckoro
Hay4yHoro ¢onga (mpoekt Ne 23-17-20010).
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NIEHTUOUKANIUA MECTOIIOJIOKEHUA
N BO3MOKHOI'O BPEMEHHN BBIBPOCA HCTOYHUKA
3ATPA3HEHUS HA OCHOBE METOJA
CONPSKEHHBIX YPABHEHUI

B. C. Koueprun >, C. B. Koueprun

MI'U, Cesacmononwv, Poccus
M yskocher@gmail.com

KiroueBble ci10Ba: MCTOYHMK 3arps3HEHHs, CONPsDKCHHAs 3aj1ada,
AzoBckoe Mope, UepHoe Mope, QyHKIUS BIUSHHS.

VHTeHCHBHOE aHTPOIIOTCHHOE BO3/ICHCTBHE HA SKOCHCTEMY A30B-
CKOTO MOpsl TpeOyeT CO3[JaHHs CHUCTEM MOHHUTOPHHIA COCTOSHHS
OKpY KaroIei Cpebl, TO3BOJIIONICH ommepaTUBHO U 3 (PEKTUBHO O11e-
HUBaTb OOCTaHOBKY B palOHaX, IOABEPraroIluXcs TEXHOI'CHHOMY
BO3ACHCTBHIO, OCOOEHHO B 00JAcTSX HMHTCHCHUBHOTO CYAOXOJCTBA
U CTPOUTEIHCTBA KOMMYHHKALIMOHHBIX CHCTEM Pa3IMYHOIO Xapak-
tepa. K Takum paiionam, ectecTBeHHO, OTHOCcATCA Kepuenckuit npo-
JuB, TaraHporckuil 3ajuB, akBaTOPUU IIOPTOB, PEUNOBBIE MECTA CTO-
SIHOK. PeleHne Takux 3a1a4 BO3MOXHO Ha OCHOBE METOJOB MaTeMa-
THUYECKOT'0 MOJCITUPOBAHNUS U METOJIOB peILICHHs 0OpaTHBIX 3a/1a4, KO-
I/1a TI0 JaHHBIM M3MEpPEHUH 3a CUeT MX aCCUMMIALUU NPOUCXOIUT
HaeHTUGUKALNS TApaMETPOB MOEIH, HEOOXOTUMBIX I OoJiee TOY-
HOTO NMPOTHO3MPOBAHUA IMOJIEH KOHLIEHTPALUHU 3arpsi3HEHUS B MOpE.
BapuanmronHsie METO/IbI YCBOCHHUS JaHHBIX H3MEPEHUI U METOJ CO-
MPSDKEHHBIX YPaBHEHUH aKTUBHO Pa3BUBAIOTCS U YCIICLIHO UCTIOJB3Y-
FOTCSI 7151 pelIeHHs] OKeaHOJIOTHYeCKuX 3a1a4. B mannoii pabore me-
TOJI COTIPSDKEHHBIX YPaBHEHUN IPUMEHEH ISl TIOMCKA MECTOTION0XKE-
HUSI NCTOYHHUKA 3arps3HEHMS U ONpelesieHUs MHTEpBaia BPEMEHH, B
KOTOpBIM TaKo€ 3arpsA3HEHHE MOTJIO IPOU30UTH.

Jna ompeneneHust WHTEpBajla BPEMEHH, B KOTOPOM, BO3MOJKHO,
MIPOM30LIET BHIOPOC 3arpsi3HEHUS, HEOOXOAUMO PELINTh PS CONpsi-
KCHHBIX 3aJla4y Ha pa3InYHbIX BpEMEHHBIX HHTepBaiax. Takas 3aiaqa
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MOJKET OBITH pellleHa MPH YCIOBUH, YTO KOOPAMHATHI HCTOUHUKA H3-
BECTHBI. DTO MOTYT OBITh KOOPIWHATHI PEHIOBBIX CTOSHOK CY/IOB WIIH
OCHOBHBIE ITyTH WHTECHCHUBHOTO CYyJOXOJICTBA. 3HAas WHTEPBAI Bpe-
MEHHU BO3MOXXHOTO BBIOpOCa 3arpsi3HEHUs], C YIeTOM alpHuOpPHON MH-
(hopMaruu (CIMCOK CYA0B, HAXOISIIUXCS B JAHHOM paifoHe) MOXKHO
OTIPEJICITUTH CaM MCTOYHHK 3arps3HEHUS.

IIpu pewreHuu Takoi 3aa4u JUisl ONPEAEIEHUS BOZMOXHOIO HH-
TEepBaJla BPEMCHHU, Ha KOTOPOM IIPOU3OIIET BHIOPOC B W3BECTHOM
TOYKE, HEOOXOAMMO PELIUTh CEPHUIO 3a]1a4 ISl Pa3IUYHbBIX TOUEK H3-
MEpEHUH U 3aJaHUsl PA3IUYHBIX UHTEPBAJIOB BPEMEHU UHTEPUPOBA-
Hus Mojenu. [{yis 6oiee KOPOTKUX WITH 00JIee JUTMHHBIX TEPUOTI0B MO-
JIETFHOTO BPEMEHHU KOHIIEHTPAIHSI B HICTOYHUKE 3arpsI3HEHUS HE OKa-
3bIBAET CYLIECTBEHHOI'O BIMSHUS HA 3HAYCHUS KOHLUEHTPALMH B BbI-
OpaHHOU TOuKe M3MepeHuid. To ecTh KOOpJAMHATHI UCTOYHHKA HE
MONAAaf0T BHYTPh COOTBETCTBYIONICH (DYHKITUN BIUSHUA. TakuM 00-
pa3zoM, BBIOPOC MOT MPOHM3OWTH B JAHHOM HCTOYHHKE B YKa3aHHBIN
MIEPUOI.

Hawnboee TouHOE BOCTIPOM3BEICHUE UCTUHHOTO 3HAYCHUS MOIII-
HOCTHM UCTOYHUKA 3arpsi3HEHUS IOJydaeTcs B cllydae, Korjaa u3Mepe-
HUS TPOU3BOJATCSA B 00JIACTH MaKCHMAJIBHBIX 3HAYCHUH MO KOH-
IICHTpAIH, YTO MPUBOJNUT K JydIeil 00yCIOBIEHHOCTH PEIIaeMOi
3amayu. B nenom npoBeeHHbIE YUCICHHBIC SKCIIEPUMEHTHI MMOKA3aJIH
HaJCKHYI0 paboTy ajiropurMa WaeHTH(HUKAIMYA MapaMETPOB UCTOY-
HHKAa 3arpsi3HEHUs] IPUMEHUTEIBHO K MOJEINN IepeHoca NaCCUBHOM
npuMecu B A30BCKOM Mope. Pe3yibTaThl MOTYT OBITh HCITOJIE30BaHbI
JUTSL PeUICHUS Pa3jNYHBIX 3a7ad JKOJOTHYECKOW HampaBIEHHOCTH
[IpU U3YYEHUH BO3ICHCTBUS MUCTOYHHMKOB 3arpsi3HEHUs AHTPOIOIEH-
HOT'O XapakTepa B akBaTOpHUsX A30BCKOTO U UepHOro Mopeil.
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ABTOMATHYECKAA UAEHTUOUKALIUA
CYBME30OMACHITABHBIX BUXPEW B CITYTHUKOBBIX
ONTUYECKHNX JJAHHBIX HA OCHOBE HEMPOCETH
YOLOS C OBYYEHHUEM 110 MOJAEJIX NEMO

A. A. Kyopsikos *, A. 1. Musiok

MI'U, Cesacmononw, Poccus
™ grskubr@mbhi-ras.ru

KioueBble cioBa: HeipoceTH, cyOMe3oMacTabHble BUXPH, ApPK-
THKa, HASHTUGUKAIHS 00pa30B, CITyTHUKOBEIC nanHbie, Landsat.

B mHacrosmieit paboTe TpEMIOKEH AITOPUTM  BBIACIICHUS
cyOMe3oMacTa0HbIX BUXpEW 1O AaHHBIM ONTHYECKUX W3MEpPEHHH
Landsat u Sentinel Ha ocHOBe Heilipocetn Yolo 5. OcobeHHOCTEIO
[PeJIaraéMoro  ajlropuTMa SIBJISAETCS HCIOJNb30BaHHE JAaHHBIX
YHUCICHHBIX MOJIeNIell B KadyecTBE TPEHHUPOBOYHOTO MAacCHBa.
Co3manne TPEeHHPOBOYHOTO MaccMBa — oOxHa H3 Haubosee
TPYIMOEMKHX dYacTe paboTel TIpH pa3paboTke HEHPOCETEBOTO
ITOpUTMa WACHTH(PHUKAIUN 00pa30B 10 JaHHBIM H300paKeHUH.

B mHameil paboTe STOT MaccuB OBUI CO3JaH Ha OCHOBE
MaTeMaTHYECKHX aJrOPUTMOB AaBTOMATHUECKOW HAECHTU(UKALIMH
BUXpeil Ha ocHoBe Mmeroma Okyb6o — Beiica. DtoT Merom Obun
MPUMEHEH K MOJIIM CKOPOCTH, MOJYYCHHBIM IO JaHHBIM MOJAEIH
NEMO c paspemenunem 1 km ans Yeproro mops 3a 2009-2011 rr.
Janee B MecTax BbIIENEHHBIX BUXpeH Opaiuch uX oOpasbl B IOJE
TEMIIEPaTyphl, COJECHOCTH M JuBepreHnud. C TOMOMIBIO TaKOTO
MeToaa Obuto monydyeno Oonee 100 000 oOpa3oB BUXped B MOJISX
Pa3HBIX INapaMeTpPOB, KOTOPBIE HCIIOJIB30BAIUCH AJISI TPEHHUPOBKH
Heripocetn Yolo5 (tiny). PesynpTaTsl mokazanm, 9TO CO3AaHHAS
KOH(UTypauusi MO3BOJISIET YCHEIHO W C OOJIBIION CKOPOCTBIO
uAeHTHGUIUpPOBaTE cyOMe3oMacITaOHble BHXPU 10 JaHHBIM
YHMCJICHHOI'O MOJEIMPOBAHUs, B TOM YHUCIE 10 MOJISIM TEMIIEpPaTypsl
U COJICHOCTH.

Hanee paszpabGoranHas KOHGUrypauus NpPUMEHSUIach K JaHHBIM
CITyTHUKOBBIX HM3MEPEHHH ¢ BBICOKMM pazpemenneM (Landsat,
Sentinel-2). IlockoapKy Ha 3THX CHUMKax TakKXe OTOOpPaXKallMCh
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o0pa3pl BUXped B TIOJIE ONTHYCCKUX WM TEMIIEpaTypPHBIX
mapaMeTpoB, TO 3Ta KOH(pWrypamusi  yCHemHo paborana
Y CO CHYTHUKOBBIMH CHUMKaMU B pa3jnyHbIX peruoHax (YepHom
Mope, Apkruke, Kacruiickom Mope). B pe3ynsTaTe co3man aaropuTm,
MTO3BOJISIONTUH OBICTPO HIECHTU(MUIIMPOBATH CyOMe30MacIITa0HbIC
BUXPH IO JAHHBIM CIIYTHUKOBBIX H3MEpPEHHUI. DTOT METOJ MOXKET
OBITh YCIIEIIHO WCIIOJNB30BaH I HWCCIEIOBaHUS OCOOCHHOCTEH
MPOCTPAaHCTBEHHOU u BpEMEHHOM HU3MEHYUBOCTH
cybMe3omacmTabHOW TUHAMUKH.

Pabora momnmepkana B pamkax rocsaganus FNNN-2024-0012
u B pamkax rpanta PH® 23-17-00056.

MOJIEJIMPOBAHUE BUOJIOT' MYECKUX MOJIEA
YEPHOI'O MOPSI HA OCHOBE COBMECTHOM
TPEXMEPHOM MOJIEJIU NEMO-BFM

I1. H. Jlumaes ¥, A. A. Kyopsikos, E. A. Kyopsikosa,
A. . Mu3ok

MI'U, Cesacmononw, Poccus
gpavellt’sh@nwtil.ru

KuaoueBble ci1oBa: 4HCI€EHHOE MoJienupoBanue, buo-Apro, xiopo-
¢dbunn a, putorutankToH, 6uoreoxumust, NEMO, BFM.

B pabote mpencTaBieHsl pe3yabTaThl MOACTUPOBAHUS OHOXUMHU-
YECKUX MPOLIECCOB Ha OCHOBE COBMECTHOW TPEXMEPHOH MOJAeNH
NEMO-BFM nns Yeproro mops 3a 2008-2014 rr. Mcnonezyemas
Monenb BFM 1o3BoisieT OeHUTh M3MEHYHBOCTH DIIEMEHTOB a30T-
HOTO, (0oCcHOPHOTO U YIIIEPOTHOTO ITMKIOB. B manHoi#t pabore BFM
ObUIa aanTHPOBaHa K yCIoBUsIM UepHOTro Mops U 00beJUHEHA C pa-
Hee MOJArOTOBJICHHOW ruapoauHamuueckoi moaensio NEMO c pas-
pemenremM 1Mo ropuzoHTand 10 kM. s onmcanus CyOKUCIOPOTHOM
30HBI, XapaKTepHOU JijIsi YepHOro MOpsi, B MOJIe/Ib OBbLIHM J00aBJICHBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU C YUETOM KHCIOpOa,
CEpOBOJIOpO/Ia, MapraHiia. BepTukanbHble pacrpeneneHust U Ce30H-
Has W3MEHYMBOCTH OCHOBHBIX OHMOTEHHBIX JJIEMEHTOB, KHCIOpPOAA
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1 CEPOBOJOPOJA COTNIACYIOTCS C JAaHHBIMM IPEABIAYLIUX UCCIIEI0BA-
HHUI.

Ucnonp3yemas koHQUTYpalys BKIIOUAET B ce0sl pacdyeT KOHIICH-
Tpaluil MEJIKUX U KPYNHBIX JHATOMOBBIX BOJOPOCIEH, a TAKXKE KOK-
konmtodopun. [loxydeHHbIe IO JaHHBIM YHCICHHOTO MOJEIHUPOBa-
HUSI 0COOEHHOCTH MPOCTPAHCTBEHHOM M BPEMEHHOH M3MEHYMBOCTH
KOHIIEHTPAIINH XJIOPOPUIIIA a COTIIACYIOTCS C JaHHBIMH KOHTaKTHBIX
mMepennii 1 0yeB buo-Apro. Becennnii MakcumyMm B citoe 0—30 M
MIPUXOIUTCS Ha MapT U CBS3aH ¢ OYpHBIM pa3BUTHEM MEIKHUX AUATO-
MOBBIX BOJOPOCJEH, JETHUH MOANOBEPXHOCTHBII MakCUMyM U POCT
KOHIIEHTpaIlMK XJopopwiula a B BEpPXHEM CJO€ HMEET MECTO
B OCEHHE-3UMHUI NEPUO/I.

BrnepBole B Mozpenu ObLIM BOCIPOM3BEACHBI OCOOCHHOCTH IPO-
CTPAHCTBEHHOW M3MEHUYMBOCTH M BEPTHUKAIBHOIO pacIlpeacsieHus
nBeTeHus: KOKKouTodopua. s aToro B MoJiens Obutr 100aBIEHBI
napamMeTpH3anyy npoueccoB GoToaerpasaniy pacTBOPEHHOTO Opra-
HUYECKOT0 BellecTBa U ocMoTpodun Kokkonuropopua. Paccunran-
Has IPOCTPAaHCTBEHHAs! U3MEHYMBOCTh IOBEPXHOCTHOT'O pacipenaee-
HUS KOHIIEHTPaUK KOKKOIUTO(GOPH COTIIACyeTCs C JaHHBIMH CITyT-
HUKOBOTO 30HIMpoBaHus. JleTHee LBeTeHUE HanOoJee MHTEHCUBHO
B LIEHTPaAIBbHOM yacTn YepHOTO MODSL, T/Ie mocTyIuieHne GpocaToB u3
HYTPUKJIMHA B BEPXHHI CIIOH Hanbojee akTUBHOE, TI0CIIe MaKCUMyMa
JIETHETO UBETCHHUS 00JIaCTH C HAUBBICIIUMH 3HAYEHUSIMHA KOHILIEHTpa-
MU KOKKONUTO(OpHI CMENmaroTcsi B paiioH KOHTHHEHTAIbHOTO
ckioHa. Kpome 3T0or0, B MOJIeNn yIanock BOCIIPOU3BECTH OoJiee cia-
00€ 3uMHee [IBETeHUE KOKKOTUTO(POPHUI, YTO COTNIACYETCS C JAaHHBIMU
buo-Apro.

Pe3ynpraTel MOIETUPOBAaHUS NO3BOJIUIN BOCIIPOU3BECTH OCEHHEE
Y BeCEHHee IIBETEHNE MEJIKUX AMATOMOBBIX U WX TITyOHMHHBIH MaKCH-
MyM B HIDKHHX CJIOSIX (DOTHYECKOMH 30HBI B JIETHUH niepuo/. JlaHHbie
MOJICTTMPOBAHHS TaK)Ke TIO3BOJIMIIN OMHACATh 0COOEHHOCTH TPOCTPaH-
CTBEHHOH M3MEHUYMNBOCTH (PUTOIIAHKTOHA B UepHOM MOpe, B YaCTHO-
CTH JOMHHHUPOBaHNE KPYIHBIX IMATOMOBBIX Ha menbge OacceliHa.

Pesynbrarel MoZeNn AAHOT BO3MOKHOCTD BOCIIPOU3BOAUTH CYIIIE-
CTBEHHYIO MTPOCTPAHCTBEHHYIO N3MEHYHBOCTh XUMUIECKHX U OHOITO-
THYECKHUX BelEeCTB B YepHOM MOpe, CBSI3aHHYIO C BO3JCICTBUEM Pa3-
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JIMYHBIX (U3UUECKUX NTPOLIECCOB — BETPOBBIM M KOHBEKTUBHBIM IIEpe-
MEIIMBAaHUEM, BIUSTHHEM KPYITHOMACIITAOHOW U CHHONTUYECKOH [T~
HaMUKH BOJI, paCIPOCTPAaHEHUEM PEUYHBIX IIJIFOMOB.

Hactpoiika TpexmepHoO# Omorecoxumudeckod momenu BFM ms
UepHOro MOpPS M BaJUAALUS MOTYyUYEHHBIX MOJICIBHBIX PE3yIbTAaTOB
BBITIOJHEHBI Npu nojaepkke roc. Temsl FNNN-2024-0012 «Onepa-
THUBHAs OKEaHOJIOTHS», BOCCTAHOBJICHHE CE30HHON H3MEHYMBOCTH
KOHIIEHTPAIMK KOKKOJIUTO(OPUA IO TaHHBIM MOAEIH, HCCIIEI0BAaHUE
BJIMSIHUS BUXPEBOM IMHAMHUKHU Ha MPOCTPAHCTBEHHYIO U BPEMEHHYIO
HW3MEHYUBOCTH (PUTOIIIAHKTOHA, BBHIIIOJIHEHO B paMkax rpanta PH®
Ne 23-17-00056.

MOJEJUPOBAHUE CEMIIEBBIX KOJIEBAHUM
B NPOTSIKEHHOM Y3KOM BYXTE

10. B. Manumok *, JI. U. JIazopenko, B. B. ®omun,
JI. B. AnekceeB

MI'U, Cesacmononw, Poccus
2 yvmsev@yandex.ru

KaroueBsble cjioBa: ceiiliy, pe30HaHCHBIC KoyeOaHust, CeBacTONONb-
ckas OyxTta, MaTreMaThudeckoe MmozenupoBanue, Mmonaenb ADCIRC.

CeBacromnonbckast OyxTa UMeeT BaxHoe 3HaueHue i . CeBacTo-
noJisi. B Hell ocymiecTBIsAIOTCS mepeBajka Ipy30B, CyAOPEMOHT, Mac-
CaKUPCKUE TIEPEBO3KH, PACIOI0KEHB! IPUYATIbHBIE CTCHKH VI CY-
noB. Ho 1o HacTosimero BpeMeH! 0OHa OCTAeTCs MaJIo UCCIEI0BAaHHOM.
U3zBecTHO, UTO ceiiiiy — Hanboliee pacpoCcTpaHEHHOE SIBIICHHE B Oy X-
tax. Celn B OyXTax SIBISIOTCA NPUYMHOW TaKOrO OIMACHOTO SIBIIE-
HUS, KaK TATYH, 3aTPYAHSIOIIEr0 IOIPY3049HO-Pa3rpy304YHble pabOTh
B MOpPTax, MPUBOJAIIETO K CTOJKHOBEHHIO U MOBPEKIACHUIO CYJIOB.
Tsryn oOpr4HO BBI3BIBaeTCs celiiamu ¢ nepuogamu 10 10 mun. Teo-
petndeckd sl CyaoB M OeperoBoil MHGPACTPYKTypel B OyxTax
HauOoJiee ONacHbI PE30HAHCHBIE MOJBI C SKCTPEMAIBbHO Y3KUMH ITH-
KaMH Ha Juarpammax ycuieHus (extreme modes). AMIUIHTYIbI TAKUX
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MO/ 3HAUYUTEIBHO BO3PACTAIOT MPU YBEIWYEHUH JIUTEIBHOCTH JCH-
cTBHs Bo3MyIIeHUs1. OCOOCHHOCTBIO IKCTPEMAIBHBIX MOJ SIBIISIETCS
WX TMPOCTPAHCTBEHHAs CTPYKTypa, 3aTpyIHSAIONIAsl U3TyUYeHUE DHEp-
rUH KosleOaHui BOABI depes Bxo B Oyxty. Hanmpumep, 1t mpoTshkeH-
HOM y3KOH OyXThl K TaKMM MOJaM MOXXHO OTHECTH IOTEepeyHbIe
Y TIPO/IONbHO-TIONepeuHble Moabl. Ho mpu 3TOM 3aTpyHEeHa U reHe-
pamus JaHHBIX BOJIH. B CBSI3M ¢ 3TUM OOBIYHO TpEAIOoiaraeTcs, 9To
BO30Y)KACHNE JKCTPEMalbHBIX MOJ MaJIOBEPOSITHO, M B PEaTbHBIX
YCIIOBUSIX JIOTYCTHMO TIpeHeOpedh Y4eTOM BO3MOKHOCTH Te€HEpalu
JaHHBIX MoJ. Micronib30BaHue TaKUX JOMYLICHUH Npeanoaraer mpe-
HeOpeKeHHEe ONTAaCHOCTHIO HETaTUBHOTO BO3/ICHCTBHUS SKCTPEMaTbHBIX
MOJI Ha Cy/ia, HaXO/SIINECS B TaBaHH, U OEperoByro HHPPACTPYKTypy.
[Toatomy, mpexze 4eM Jenarh NOMYIICHUs, HaJ0 ¢ OOJBIION Tiia-
TEJIBHOCTBIO HCCIEOBAaTh BO3MOXHOCTb T'€HEpalMu MOJ JaHHOTO
THUIIA ¥ OTIPEJICITUTh YCIOBUS UX BO3HUKHOBEHUS C YYETOM 0COOCHHO-
cTell u3ydaeMoi OyXTHlI.

OO01ue 3aKOHOMEPHOCTH IKCTPEMAITBHBIX MOJI ITOKa HE YCTaHOB-
neHsl. MccnenoBanust MpoBeaeHB! A1l HEOOIBIIOTO KOJTMYECTBA MO-
JeNbHBIX OacceitHoB. [ToaToMy mpencTaBnseT NpakTHYeCKUi U Hayd-
HBII HHTEpEC M3yueHHe BO30YKICHUS IKCTPEMAIBHBIX MOJI B Peajb-
HBIX OyXTax.

B nacrosimeit pabote Ha OCHOBE THAPOAMHAMUYECKONH KOHEYHO-
anemenTHoi mozaenu ADCIRC uccrnenyroTcst pa3nudHble PeKUMBI
CeHIIeBbIX KOJIeOaHUH B Y3KOH NPOTSHKEHHOH TITyOOKOBOAHOM OyxTe
Ha ipuMepe CeBacTomoIbCKOM OyXThI. B kauecTBe BO3MYyIIIeHHIT pac-
CMaTpHBAIOTCS [UIMHHBIE BOJIHBI, MPOHHUKAIOIIUE B OYyXTy depe3 ee
BXx0J. PacueTsl BBINOMHEHBI JUIsl BO3MYLIEHUH ¢ mepuogamu 2,5; 2.9
1 6,2 MUH, IPUHAICKAINAX COOCTBEHHBIM MOJaM OYXTHI C pa3ind-
HBIMH MTPOCTPAHCTBEHHBIMH CTPYKTYpPaMU: TOMIEPEYHON, TPOI0IBHO-
MONEPEYHON M MPOAOJbHONW COOTBETCTBEHHO. Bo3aeiicTBHE TaHHBIX
BO3MYIIIEHUH TPUBOANUT K T€HEPAIMU HE TOJIHKO COOCTBEHHBIX MOJI
C TIepuoaMHu, OJTM3KUMU K IEPHOAY BO3MYIIIEHHUSI, HO 1 HHTEHCHUBHON
MobI ['enbMronbiia OyxThl ¢ mepuogoM okojio 50 muH. [Ipuuem Bo
MHOTHX 00JTacTsIX aKBaTOPHH HHTCHCUBHOCTH KOJI€OaHUN YPOBHS LIS
JAHHBIX MOJ] COTIOCTaBHMEI, a B BepIINHE OyXTHI Moja | enpMrombiia
JOMUHHUPYET. YCTaHOBJIEHO, YTO MPOJIOJKUTEIHHOCTh TOCTHKCHUS
CTaLlMOHAPHOTO PEKUMAa IJIs1 MOABI CO CTPYKTYpOH, OIM3KOH K Tore-
pedHoit (mepuon 2,5 MuH), OOJIbIIE, YeM Y IPOIOIBHO-TIONIEPETHON 1
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npoaoJibHOW Moj. Ho mMakcumaibHble aMIUIMTYJIBI OKa3aluch B 2,5
pa3a meHb1Ie. B T0 ke Bpems y apyroit Moasl (iepuon 2,9 MuH), uMe-
IOLIEH MPOCTPAaHCTBEHHYIO CTPYKTYPY, 3aTPYAHSIOIIYI0 H3IydeHHE
JHEPTUU KoJIeOaHUI B OTKPHITOE MOpE, NMPOUCXOTUT HauOosbliee
yCHJIEHHE BOJIH 10 CPABHEHUIO CO BCEMH PaCCMOTPEHHBIMHU 3/IECh MO-
JaMu. MakcuMabHbBIH KO3(QQHUINUEHT yCUIEHHUS BOJIH Y MPOJOIbHON
TPEXY3JI0BOH ceHIu ¢ epnoioM 6,2 MHUH BCero Ha 5 % MeHbIIE, YeM
y MOJibI € TiepuosioM 2,9 MmuH. Ho ipu 3TOM OHa B 11€JI0M MHTEHCHUB-
Hee.

PaboTa BeImOIHEHA B paMKax rocyaapcTBeHHoro 3aganust ®I'bYH
OUIL MI' (FNNN-2024-0016).

BJIMAHUE TUXOOKEAHCKOI'O ®EHOMEHA 5HIOK
HA CEBEPHbIA BLETHAM

O. B. Mapuykosa *, T. T. Tour

Tioml'V, Tiomenw, Poccus
Molesjath@mail.ru

KaroueBble caoBa: Tuxuii oxean, Onab-Hunabo, Jla-HuHbs,
TeMITepaTypHBIi pexnM, CeBepHBIM BreTHaM, aHOMaIMK KJIMMATa.

SBnenue Dap-Huab0 XapakTepusyercs ociabIeHHEM CeBEpO-BO-
CTOYHOW MYCCOHHOM IIUPKYJISIIUY U TIOJJaBJICHUEM KOHBEKTUBHOM aK-
tuBHOCTH HaJ HOro-BoctouyHoii A3uel, 4To MpUBOAUT K YMEHBLIE-
HUIO KOJIMYECTBA OCAIKOB ¥ BO3MOKHOMY TIOBHIIIIEHUIO TEMIIEPATYPHI
[0 CPaBHECHUIO C KIMMAaTU4YeCKMMU HOpMamu. HampoTuB, 3mm30/61
Jla-HuHbs cBsI3aHBI ¢ YCHIIGHHEM CEBEPO-BOCTOYHOTO MYCCOHA, KOTO-
PBIN YCHIIMBAET TIEPEHOC BJIATH U TAKMM 00pa30M yBEITHIHNBAET KOJIH-
YECTBO OCAIKOB.

[o nanubM peanamuza NCEP/NCAR c 1950 no 2023 r. 6butn crie-
JIaHBI BBIBOBI, UTO B IIEPUO/TIBI CHIIPHOM aKTHBHOCTH sIBJIeHUs Dib-Hu-
HBbO (HOSIOpB «0-ro roja» — deBpanb «+1 romy») Temmeparypa Bo3ayxa
noBsiaercs 10 1 °C oTHOCUTENbHO KIMMaTH4ecKoit HopMbl B CeBep-
HOoM BrerHame. KonmmuecTBO 0CaIkoB COOTBETCTBEHHO YMEHBIIIAETCS
npubmm3nTenbHo Ha —40 MM/MEC W CTaHOBHTCS HHXKE CpPEIHETO.
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B romer Jla-Hunbs B 3UMHUI 1eproj] TeMIieparypa Bo3myxa B CeBep-
HOM BreTHame omyckaeTcs HMXKe KinMmarudeckoil Hopmbl Ha —1 °C.
KonmuecTBo ocankoB npeBhIIaeT cpefHee KoauuecTBo Ha 60 Mm/Mec.

Cpemn Tpex »KOHOMHYECKHX pernoHoB CeBepHoro BrerHama
Henpra Xonrxu (ensta KpacHoil pekn) apnseTcs pailoHOM, Hanbo-
nee 3aTpoHYTHIM (enomeHoM Onb-Hunvo — FOxHoe Komebanme
(QHIOK) B otHOmEHnu hopmMupoBanusi aHoManuii ocaaxos. [Ipose-
JEHHBIA B padoTe aHanmm3 3a mepuos ¢ 1950 mo 2023 1. moka3bIBacT,
yto DHIOK 3Haunmo Biusger Ha popMHUPOBaHHE MEKTOIOBBIX KITUMa-
THUYECKUX aHOMAJIMH B THAPOJIOTHYECKOM LUKJIIE U TEIJIOBOM PEKIME
CesepHoro BreTrHama.

METO/JHUKA BbIITIOJTHEHUS PETPOCHHEKTUBHOI'O
AHAJIN3A TUAPOPUSHYECKUX IIOJIEU
YEPHOI'O MOPH 3A IIEPUO/ 2000-2021 I'OJJOB

A. U. Musiok ¥, T'. K. Koporaes, O. C. Ilyzuna, A. JI. Xoso0x

MI'U, Cesacmononw, Poccus
™ artem.mizyuk@mbhi-ras.ru

KaoueBbie caoBa: UYepHoe Mope, peaHaiu3, COJCHOCTb,
TeMIepaTypa Mopsi.

B pabore mpezacraBieHbl pe3yibTaThl peaHaan3a THApodu3nde-
ckux noneit YepHoro mops B nepuog 2000-2021 rr.

[ mpoBeaeHus peaHain3a UCIO0Ib30BaHa PerHoHalbHas KOH(U-
rypanusi Ha OCHOBE KOMITJIEKCa YHCICHHOTO MOJIEIMPOBAHUS TUHA-
mukn okeana NEMO jyuist Bojg OBkcuHCKoro kackana (BAMS24). Kac-
KaJl pacCMaTpUBaeTCsl Kak MOYTH 3aMKHYTas CHCTEMa, CBA3aHHas CO
CpenmszeMHBIM MopeM (4depe3 mponuB Jlapmanemnsr). Pacdernas
ceTKa — reorpaduueckas U MOKphIBa€T OTMEUEHHBIE OacceiiHbI C ma-
ramu 1o MPOCTPAHCTBY <~ 4,6 X 4,6 kM.

Wunnpanuzanys nojel BHIIOIHAETCS HA OCHOBE aJalTallMOHHOTO
pacueta o metonuke A. C. Capkucsna. [Ipu 3ToM HavaapHBIC TOJS
B Oacceiinax UepHoro m MpamMopHOro Mopeid 3aJaroTcsi HA OCHOBE
TEeMIIEpPaTypsl U COJCHOCTH W3 INPOLYKTOB TIJI00aJIbHOTO aHalIH3a
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ciy061 CMEMS. Jlnst A30BCKOTO MOPS TIOJIST TEMIIEPATYPBI U COJIe-
HOCTH TIOCTPOEHBI IOCPEACTBOM OOBEKTHBHOTO aHAIN3a HAOTFO IEHIH
in situ w3 00BEIMHEHHOTO MacchBa 00pPabOTAHHBIX NaHHBIX MO Yep-
HoMy Mopto ciyx0e1 CMEMS wu oxeaHorpaduyeckoit 0a3bl
SeaDataNet (EBpomnelickoit MHOPACTPYyKTYpbl YIpaBICHUS OKEaH-
ckumu 1 Mopckumu AanHbIME) (https://www.seadatanet.org/).

ATMmocdepHOe BO3CHiCTBHE 3a7]aHO Ha OCHOBE TOJIeH peaHanmn3a
ERAS Ilentpa cpearecpodnbix nporao3oB noroasl (ECMWEF), ume-
IOIIIETO IPOCTpaHCTBeHHOE pasperneHue 0,25° u BpeMeHHOe paspetrie-
Hue 1 4. Mcnonp3yroTcst odist TeMIepaTyphl M BIQXKHOCTH BO3/1yXa Ha
BBICOTE 2 M, KOMITIOHEHT TOPU30HTAIFHONW CKOPOCTH BETpa Ha BHICOTE
10 M, TOTOKH HUCXOISAMIETO JUIMHHOBOJIHOBOTO M KOPOTKOBOJTHOBOTO
U3JTy4eHUs], CyMMapHbIe OCaJKH U OCaJKHU B TBepAOH ¢aze. JomonHu-
TEJNBHO JUIS BHEITHETO BO3JICHCTBHS UCTIONB3YIOTCS OIS aTMochep-
HOTO JABJICHHSI HA YPOBHE MOPS TIOCPEACTBOM (HOPMYJITBI «0OpPaTHOTO
Oapomerpa». DopMupoBaHHE JibJa B A30BCKOM MOPE YYHUTHIBACTCS
KOCBEHHO.

[Ipu mpoBeneHNy peaHanu3a yIYUTHIBAIOTCS KIMMAaTHYECKHE pac-
xozbl 14 pek B Oacceiine UepHoro Mopsi. B akBatopuu A30BCKOTO
MOpSI U COOTBETCTBEHHO /Il BOJooOMeHa B KepueHckoM mposvBe
Ba)KHO YY€CTh peajbHble H3MEHEHHS BOIHOTO OajlaHCca CO BpEMEHEM.
C 3T0#i 11eJTbI0 HCTIONB3YIOTCS TAaHHBIC HAOI0IeHNH 00BEMHOT0 CTOKA
pex Jon u Ky6ans.

Jnsa ydera BogooOmeHna co CpemuzeMHBIM MoOpeM B OacceiiHe
MpamopHoro, Ha BbIXOJie W3 MpojuBa lapaaHemibl 3aar0Tcs Tpa-
HUYHBIE YCJIOBUSA HA OTKPBITOM XKUAKOU I'PaHULIE: UCIIOJIB3YIOTCS KBa-
3WpeallbHbIe U3MEHEHHS YPOBHsI MOpPs, OApOKIMHHBIX CKOPOCTEH Te-
YeHHI, TEMIIEpaTyphl U COJIEHOCTH, ITOTyYeHHbIE Ha OCHOBE MPOIYK-
TOB I100anbHON cucTeMbl peananuza CMEMS.

B nmoknazme mpezacraBieHa npoueaypa peaHanuza. OHa OCHOBaHa
Ha aCCHMWJIIMH TPEXMEPHBIX TOJeH TeMIepaTyphl U COJEHOCTH
MOpsi, TOMYYESHHBIX Ha 0a3e MpoIeypbl COBMECTHOTO aHAIN3a aHO-
MaJIuil aTbTUMETPUYECKOTO YPOBHS U Tpoduiield TeMIepaTypsl U co-
nerocTy. C UCTIOIH30BAHUEM ATOU MPOLEAYPHl BOCCTAHOBIICHBI TIPO-
(humm 6a3oBoit cTpatudukanuu 3a 1999-2021 rT., B TE MEPUOIBI, KO-
T/1a TaHHBIE U3MEpeHui ObLTH MoCcTyIHEL. [loka3zanbl 0cOOCHHOCTH pa-
OOTBI IPOIIETy Pl HHTEPIIONSIINY, KOTOpas paboTaia B IEpUO/I, KOTIa
JTAaHHBIE HAOFOIEHUI OTCYTCTBOBAIIH.
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JleMoHCTpUPYIOTCS OCOOEHHOCTH WM3MEHYHMBOCTH TEMIIEpPaTyphl
1 COJIGHOCTH B BEpXHeM ciioe UepHOro Mopsi, a TakKe HEKOTOpBIE pe-
3y/NbTaThl BAIMAALNHN pPeaHaIn3a TEPMOXAIMHHBIX XapaKTEePUCTUK
B A30BCKOM MOpE.

PETUOHAJIBHASI KOHOUTYPALIUSI MOJAEJIM NEMO
JJIs1 BACCEMHA KAPCKOI'O MOPA

A. U. Musiok ¥, A. A. Ky0psikos

MTI'U, Cesacmononw, Poccus
M . k h ._
artem.mizyuk@mbhi-ras.ru

KiroueBble cJjiOBa: YUCICHHOE MOAEIMPOBAHHE LUPKYJIILUH,
Kapckoe mope, NEMO, mopckoit nen.

B pabote neMOHCTpHPYIOTCS pe3yabTaThl YUCIEHHOTO MOJACIHPO-
BaHUA nUpKynsauuu Kapckoro mops. PacueTHas ceTka nmoctpoeHa Ha
OCHOBe MMeroleiics KoHpurypanun MHUpPOBOTO OKeaHa C paspelie-
HueM 0,25° takum 00pa3oM, 4TO pe3yJbTUPYIOLIEE MPOCTPAHCTBEH-
HO€ paspeliieHue B 6acceiine Kapckoro mops qocturaet okosio 1,5 kM.

Ha ocHoBe pe3ynpTaToB pabOTHI CHCTEMBI AMArHO3a U MPOrHO3a
rugpou3nyeckux mapaMeTpos Muposoro okeana ®I'BYH OUI]
MTI'U Ha cpok c aBrycta 2022 r. no uwoib 2023 r. moJAroTOBJIEHBI
HavyaJbHBIE W TPaHWYHBIC YCJIOBUS Ha OTKPBITOM JKHMIKOM TpaHUIIE.
Jns onucaHusi TEpMOJIMHAMUKH JIbJla UCTIONB3YyeTcst Mojesb LIM3.

ATtMochepHoe Bo3aciCTBIE T €€ paOdOoThI OBIIIO TIOTYYEHO I10 pe-
3yJabTaram pabotsl cucreMbl GFS, obecnieunBatomiei momist Temrepa-
TYPHI ¥ BJIAYKHOCTH BO3/yXa Ha BBICOTE 2 M, KOMITOHEHT FTOPU30HTAIb-
HO CKOpOCTH BeTpa Ha BeicoTe 10 M, MOTOKHA HUCXOMAIETO TMHHO-
BOJIHOBOTO M KOPOTKOBOJIHOBOT'O H3JyU€HHs, CyMMapHbI€ OCaIKH
uocankd B TBepAod ¢aze. CormacHo Oank-popmynam HpPOTOKOJA
CORE, meTeonapaMeTpsl ¢ JUCKPETHOCTHIO IO BPEMEHHM 3 U UCTIONb-
3YIOTCS JJIsl pacyeTa CyMMapHBIX IIOTOKOB TEIlIa, MAacChl U HampsxKe-
Hus TpeHus BeTpa. Kpome TOro, MCmonb3yroTcs MoJs JaBIE€HUS Ha
YpOBHE MODSL.

IIpenBapuTenbHble Pe3ybTaThl MOJACIUPOBAHUS JEMOHCTPUPYIOT
HEIIOX0€ COOTBETCTBHE PE3yNIbTaTaM CHUCTEMBI IMArHo3a M MpOTrHOo3a
mrobanpHOTO OKeana ciry k061 CMEMS mis 6accetina Kapckoro mopst.
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PACYET BOJIHEHUSA B AKBATOPUU
roJIys0oro 3AJIMBA (II0JIYOCTPOB KPbIM)
HA OCHOBE ®A30-PA3PEHIAIOIIENA MOJIEJIA

C. 10. Muxaiinuenko ' ™, JI. 10. Kypanos *

YMTH, Cesacmononw, Poccust
2crery, Cankm-Ilemepbype, Poccus
™ liham1984@rambler.ru

KuroueBnlie ciaoBa: ['omy0oii 3anmB, aqTOPUTM BIIOKEHHBIX CETOK,
CIeKTpajbHas BoiaHOBasg Moaenb SWAN, ruapoguHaMudeckas He-
ruapoctatuueckas monenb SWASH, cnekTp pa3BUTOrO BOJHEHHS
JONSWAP, BeTpoBO€ BOJIHEHHE, BEICOTHI 3HAYUTEILHBIX BOJIH.

B pabote wuccrenyroTcs XapakTepHCTUKH BETPOBOTO BOJHEHHUSA
B akBaropuu ['omyOoro 3amuBa (KpeiMckuii momyoctpoB). Paccmart-
PHUBAINCh IITOPMOBBIE CUTYALMU VIS Pa3HbIX CKOPOCTEH BETpPa FOXK-
HOTO HarpaByeHus. s pacueTa XapakTepUCTHK IITOPMOBOTO BOJTHE-
HUS HCIIOJIb30BANIHMCH JIBE MOJIETH — HETHAPOCTAaTHUECKasl THAPOIUHA-
muueckass monenb SWASH u cnekTpanbHas BOJHOBasT MOJENb
SWAN. I'pann4HbIe yCIOBHUS PAaCCUUTHIBAINCH HA OCHOBE YETBIPEX-
LIaroBOT0 AJITOPUTMA BJIOKEHHBIX CETOK C HCMOIBb30BAaHUEM IS 3TUX
ueneil cnekrpanbHoil BomHOBOM Moaenu SWAN. Ha mepBom miare
MIPOBOJMJICS PAacdeT BOJIHOBBIX XapaKTEPUCTHK AJs Bceill oOmacTu
AzoBo-UepHoMopckoro bacceiiHa. Ha BTOpoM mmiare paccuuThIBAIOCH
BOJIHEHUE B aKBAaTOpPHUHM 10:KHOM yacTu Kpbmmckoro nomyoctposa. Ha
TPEeTheM IIare MPOBOAMIICS PacueT BOJHOBBIX XapaKTEPUCTHK JUIS
paiiona FOxuoro 6epera Kpsima. Ha mocnegaem mare ¢ nucnois3oBa-
HUEM 000X MOZIETICH TPOBOIHUIICS pacueT BOJHOBBIX TAPAMETPOB LIS
paifona, Bkiovaroniero B ce0st ['osry0oii 3aMB M OrpaHUuEHHOTO Ha
3amnaae nIpuOpeKHBIM paioHOM caHaTopus «3opu Poccum», a Ha Bo-
CTOKE — [oro-3amajgHoi akBaropueil Cumensa. B kauecTBe rpaHnd-
HOTO YCIJIOBHSI IIPH PAcUETe BOJHOBBIX MAPAMETPOB C MOMOIIBIO MO-
nenu SWASH Ha 10)kHOM rpaHulle paiioHa HCCIIeIOBaHUN HCIIOb30-
BaJICsl IBYMEpHBIN criekTp pa3Butoro BosHeHUs JONSWAP, moiy-
YeHHBIH ¢ momourpio Moaenu SWAN B pesynbpTare pacuera Ha
MpeapIAyIIeM BIOKEHHOM wmare. Ha 3anagqHoll 1 BOCTOYHOM KHUIKUX
rpaHUIaX UCIIOIF30BANIOCH YCIOBHE H3TyYeHUs. | paHUYHBIE yCI0BUS
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UL MCCIeqyeMON aKBaTOPUHU NPH pacyeTe BOJIHOBBIX NAPaMETPOB
¢ nomoiesio Moaenu SWAN Opanuck u3 ¢aitia 1ByMEpPHOTO BOJIHO-
BOT'O CIIEKTpa, MOJIy4EHHOTO Ha MpeAbIAYIIEeM L1are.

B pabote mpoananu3upoBaHbl OIS 3HAYUTEIBHBIX BBICOT BOJIH,
MoJly4YeHHbIe 00€UMH MOJENsIMHU. BBIABIEHB! JOKaIbHBIE 0COOEHHO-
CTH BOJIHOBBIX IOJIEH paccMaTpuBaeMoil akBaropuu. Ha ocHoBe mo-
Jel pacCUMTaHHBIX XapaKTEPHCTHK MPOBEIEH CPAaBHUTEIbHBIA aHa-
3 000MX MOAETeH.

PaGora BhIMIONIHEHA B paMKaX TOCYJapCTBEHHOTO 3aJaHHs IO TEMe
Ne FNNN-2024-0016 «MccnenoBanue NpocTpaHCTBEHHO-BPEMEHHOM
HN3MEHYUBOCTH OKEaHOJIOTMYECKUX IPOLECCOB B OEpEeroBoi, mpH-
OpexxHOW U 1enb(OoBBIX 30HaX YepHOro MOps MOJ BO3ACHCTBHEM
MPUPOAHBIX M aHTPOIIOTEHHBIX (PAKTOPOB HA OCHOBE KOHTAKTHBIX HM3-
MEpEeHHH U MaTeMaTu4eckoro MonenupoBanusy (mmgp «Ipudpex-
HEIE FICCIICJIOBAHUS).

KIIMMATUYECKAS CE30HHAS 1 MEXKTI'OJLOBAS
N3MEHYUBOCTHB ®POHTA MOPs CKOILIA

H. B. Hukoanckuii ¥, 10. B. Apramonos, E. A. CkpunaieBa

MT'HU, Cesacmonons, Poccus
™ . nikolsky@mbhi-ras.ru

KuroueBnlie cioBa: FOxubi okean, Gpport Mops Ckorna, TeMIiepa-
Typa, COJICHOCTh, CE30HHAS M3MEHUYMBOCTH, MEKIOJ0Bas HW3MEHYH-
BocTbh, KOkHOE KOoeOanue, KOxHas kobIleBas MOJA.

®pont Mopst Ckoma (PMC), pacmoioKeHHBI B FOKHON YacTH
Mopst CKolla, CIYXKHT BaKHEHIINM aOHOTHYECKUM (PaKTOpOM,
BIMAIOIIMM Ha OHONPOAYKTHBHOCTH BOJ OJHOTO M3 Haubojee
MIPOMBICIIOBO-3HAYMMBIX pailoHOB HO>kHOTO OKeaHa.

B pabote aHaTM3UPYIOTCS OCOOCHHOCTH KIMMATHYECKOTO CE30H-
HOTO LKKJIa ¥ MEKIOJ0BON M3MEHUMBOCTH XapaktepucTuk ®MC Ha
MIOBEPXHOCTH OKeaHa. J[J1sl onpeaeneHus: XapakTepUCTHK CE30HHOTO
nukina @MC ucnonb30BaIuCh CpeAHEMECSIHbIE 3HAUCHHS TOTECHIH-
anbHOi Temmnepartypsl (°C) u conenoctu (EIIC) ans kaxnmoro rona 3a
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iepuon 1958-2021 rr. uz peanammza ECMWF ORA-SS5. Tlo »tum
JMAHHBIM PACCUUTHIBATHCH KIIMMATUYCCKHUE CPETHEMECSYHBIC 3HaUe-
HUS MEPUIUOHANBHBIX TpagueHToB Temieparypbl (MI'T) u coneHo-
ctu (MI'C). [Tonoxenne ®PMC B TEpMOXATHHHBIX TTOJISIX OMPEICIIs-
70ch 1o monoxeHuto dkctpemymMoB MI'T u MI'C. [lonoxurensHbie
(otpunarensusie) 3naueHuss MI'T u MI'C noka3bIBaloT MOBBIIICHUE
(moHW)XeHWE) 3HAYCHHWH TEMIepaTyphl W COJEHOCTH B FOXKHOM
HamnpaBneHnn. [lokazano, 9To B 3anmaaHO# yactu Mops Ckotra (BI0JIb
49,5° 3. n.) B moBepxHocTHOM cioe ®MC mpezcTaBieH AByMS BET-
BSIMH — CEBEpPHOM U 10KHOW. B mone temnepartypsl BetBu PMC xa-
PaKTEPU3YIOTCS OTPUIIATEIbHBIMUA 3HAYEHUSIMU 3KCTpeMyMoB MI'T.
O6e BetB PMC c1a00 M3MEHSIOT NIUPOTHOE TTOJIOKEHHUE B TEUCHHE
roja: cesepHas BeTBb ®MC pacnonaraercst mpuMepHoO Mexay 59,6°
1 59,8° 1. 1., a toxxHas BeTBb DMC — mexy 60,3° 1 60,4° 1. m. O6e
BerBr OMC makcuMallbHO yCHIIMBAIOTCS B ampene. B mose coneno-
cTH 3HaueHus ’kcTpemymoB MI'C, xapakrepusyromux ®MC, B mo-
BEPXHOCTHOM CIIO€ M3MEHSIOT 3HAK B TEUEHHE roJla BCIEICTBHE 3a-
METHOTO BHYTPUTOJOBOTO M3MEHEHUS COJIEHOCTH K 0Ty OT (hpOHTA.
Cesepnas BetBb ®MC mpociexuBaeTcsi IpUMEpHO Mexay 59,5°
u 59,8° 1. 1., 10%Hast BeTBb — Mexay 59,5° u 60,3° ro. m. O6e BeTBH
OMC ycunuBaroTcs JiBa paza B TOJl B IEPUOIbI HHTEHCHUBHBIX JIENI0-
TassHUA B eBpasie — MapTe U JIeJ000pa3oBaHus B UIOHE — HIOJIE.
TenaeHIIMN MEXTOJOBOM M3MEHYMBOCTH CPEIHErOJIOBBIX Xapak-
tepuctuk ®MC B none TIIO ouenuBanuck no ganusM O SST ¢ npo-
CTPaHCTBEHHBIM paspemnieHueM 1/4° 3a mepuon 1982-2022 rr. Iloka-
3aHO, YTO B 3amajaHoi yactu mops Ckoma (Ha 49,875° 3. n.) ®MC
MIPENICTABIICH OJHON BETBBIO, KOTOPAs CIa00 M3MEHSET IUPOTHOE I10-
J0KeHUe, pacrojarasich Mexay 59,6° u 60,4° ro. . B mexronosom
n3MeHeHUN HHTEHCUBHOCTH OMC 3HAUMMBIN TPEH/I HE BBISBIICH, T. €.
OTCYTCTBYET YCTOMYUBAS TCHICHITUS K 00OCTPEHUIO UJIH OCTA0JICHUIO
(ponTa. Bo BpeMeHHOM psijie aHOMaNUil CPEeTHETOIOBBIX 3HAYCHUH
MI'T (AaMI'T), xapakrepusytoumx ®MC, s KaKgoro roja OTHO-
CUTEJIBHO CPEIIHEr0 KIMMATUYECKOro 3Ha4eHUs 3a 41 TOJ BRISIBICHA
MIEPUOANYHOCTh B 2—6 JIeT, ONMU3Kas K MEPUOJUIHOCTH KPYITHOMAC-
mMTa0HBIX MOJ aTMOC(hEpHO M3MeHUYNBOCTH — KO KHOTO KOJIeOaHus
(FOK) u FHOxHOM KOJBIIEBOM MOIBI, TIOKA3aTEIeM KOTOPOU CITYKHUT
nHAekc AHTapkTHueckoro koiebanus (AAK). B To xxe Bpems ananms
B3aMMHO-KOPPETSAIMOHHBIX (YHKIUHA MEXIy BPEMEHHBIMH PSIaMH
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3HaueHnidt AHMI'T n mamekcoB FOK u AAK moxkasan, 910 peakmmst
uHTeHcuBHOCTH OMC Ha M3MEHEHMs MHIEKCOB aTMOC(epHON Lup-
KYJISLUH BeIpaXkeHa c1a0o0. 3HaunMas CBS3b ¢ BETUUMHON Koaduiu-
edTa kKoppesuu R ~ 0,3 ¢ 95%-HbIM ypOoBHEM JTOCTOBEPHOCTH BbI-
sIBJIEHA TOJIBKO Ha CABUTAxX B 9 yieT (monoxurenbHas Mexay AHMIT
n u"jaekcoMm HOK u orpunarenshnas mexay AEMI'T u unHaexcom
AKK) u 10 ner (orpunarensHas Mexay AEHMIT u manexcom FOK
u nontoxkurenbHas Mexay AHMI T u uanekcom AKK). OtmeTnm, 9To
nepros B 8—10 J1ieT COOTBETCTBYET MOJTHOMY 000POTY BOKPYT AHTapK-
Tl AHTAPKTUUECKON LIMPKYMITOJISIPHOM BOJIHBI, XapaKTEPU3YIOIIEH
pacnpocTpaHeHHe Ha BOCTOK KPYIHOMACIITAOHBIX aHOMaJUil B cu-
CTeMe OKeaH — aTMocdepa.

Pabota BeImOIHEHA B paMKax rocyaapcTBeHHoro 3aganus ®I'bYH
®OUI MI' mo teme FNNN-2024-0014 «B3aumoneiicTBue okKeaHa
u aTMocheps».

OCOBEHHOCTH CE30HHOM M MEXKT'OJIOBOI
W3MEHYMBOCTH COJIEHOCTH B IPUBPEXHOM
U TJIYBOKOBO/JHOM 30HAX YEPHOI'O MOPS
1O JAHHBIM PEAHAJIU3A

B. I1. HoBunkas ™, E. M. Jlememko

YI'TIII ®I'FYH UL MTU, 2. Cesacmonoas, Poccus
®yictory.novitskaya@mhi-ras.ru

KutroueBble ¢cj10Ba: COJICHOCTD, TeMIiepatypa, YepHoe Mope, peaHanus.

B nocnegnee aecaruneTue mo pesyjapTaTaM aHAIU3a JAaHHBIX allb-
TUMETPHUH U TPaBUMETPUU 1 UepHOTO MOpPS aBTOpaMu OBLI CeIaH
BBIBOJI O TIOJIOXKHTEIHHOM TPEHE COJICHOCTH BO BCEH TOJIIE MOPS.
[Toatomy 1enb qaHHO# PabOTHI 3aKIF0YANIACH B YTOUHEHUH IPOCTPaH-
CTBEHHOTO Pacpe/IeICHIS COJICHOCTH M 3HAYCHUH ee TPEHAa IS pas-
HBIX TTyOMH 1o JaHHbeIM peananusa Copernicus 3a 2011-2020 rr. Ilo-
JIy4YEHHbBIC OIIEHKH KOA((HUIMCHTOB JIMHEHHOTO TPEHJIA COJCHOCTH
TTOJIOXKUTENIBHBI BO BCEH Toue Mops 10 Tiryoun 1500 M. Makcumais-
HbIE 3HaUEHUS OJOXKUTENbHBIX 3HaueHni Tperaa 0,3—05 EIIC/10 ner
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O0TMEYaroTCs B BepXHEM 50-MeTpOBOM cjI0€ MOpS. 3aMETHUM, YTO IO
2010 r. B BepxHEM CIIO€ MPUCYTCTBOBAIl OTPULIATENBHBIA TPEH]T COJIe-
HocTH, coctaBistomuid —0.04 %o/10 1eT, KOTOphI OBLT CBSI3aH C II0-
JIOXKUTETHHBIM TPEHIOM OataHca mpecHsIX Boj UepHoro Mops. B cioe
75-300 M Hamu BeIfENeH monoxutenbHbli Tpery 0,05 ETIC/10 ner 3a
2011-2020 rr., yoOsiBaromuii ¢ riayounoi mo 0,02 EIIC/10 ner Ha
300 m. B cioe 300-500 m tpenn coctasmsier 0,01-0.02 EIIC/10 ner
u yosiBaer g0 0,0003 EIIC/10 ner na rryoune 1500 M Ha mpenene
3HAYUMOCTH OIEHKH. B UTOTE MOXHO CI€TaTh BEIBOJEI, YTO B TIEPHOJ
¢ 2011-2020 rr. mo JaHHBIM peaHaNH3a Ha MEXTOJIOBOM MacmiTabde
HaOJr01aeTCs POCT CONEHOCTH B LIGHTPaIbHOW YacTu YepHOoro Mops,
a TIPY aHAJIM3€ TEMIIEPATyPhI BBISBICHBI IIEPHUOIBI IETPAAALIiN XOI0 -
HOTO MPOMEXYTOYHOTO CJIOA.

PaboTa BeIMIONTHEHA B paMKax TOCYAapCTBEHHOTO 3aJaHHUs 110 TEME
FNNN-2024-0016.

HCCJIEJOBAHUE MEXAHU3MOB 'EHEPALIUN
IJIYBUHHBIX TEYEHUIA B YEPHOM MOPE
C IOMOIIBIO ABYXCJOMHOMN MOJEJIN

A. A. llaBaymun

MI'U, Cesacmononw, Poccus
™ paviushin@mbhi-ras.ru

KuaroueBsble ciioBa: UepHoe Mope, reHepalis IITyOHHHBIX TeueHUil,
YHCICHHOE MOAEIUPOBAaHNUE, JHEPTeTUIECKUI OanaHc.

enp nanHO#N pabOTHI COCTOUT B TOM, YTOOBI OTPEACIUTh, KaKHUe
JUHAMHYECKHUE mpoiieccsl B UepHOM MOpEe OTBETCTBEHHBI 3a BO30YXK-
JICHUE JBYDKCHUS BOJIHBIX MAcC, PACIOJIOKEHHBIX HUXKE TIJIABHOTO
NUKHOKJIMHA. Takue BOAHBIC MacChl Oy/eM Ha3blBaTh ITyOMHHBIMH,
a MX MepeMeleHne — ITyOMHHBIMU TCUCHUSIMH.
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B nByxcioitHoM BUXpepa3pelarolieit MoJaenu, KoTopas UCI0JIb3Yy-
eTCsl TSl MOJCITUPOBAHUS IIUPKYJIALIUN B MOPE, TIIYOMHHON BOJHON
Macce COOTBETCTBYET HIDKHMIA CII0M 00Jiee TIIOTHOM BOJIEI.

Jna onpeneneHns UCTOYHUKOB TOCTYTUICHHS] SHEPTHH B TITyOHH-
HBIH CJIOW MCMOJIB3YETCSI METO/ PHEPreTHUECKOr0 aHalIu3a, KOTOPHI
3aKJTI0YACTCS] B pacdyeTe MOTOKOB DHEPIHH, COOTBETCTBYIOIINX TIPO-
[eccam pa3iMYHbIX MacIITa00B, KOTOPbIE MOXHO BBIAEIHUTH C TIOMO-
LIBI0 CKOJIB3SIIETO OCPETHEHUS.

W3 ananm3a ypaBHEHUH OanaHca KHHETHICCKON U JOCTYITHOM T10-
TEHIIMAJIBHON PHEPTUM JIBYXCIOHHON MOIENH ClIelyeT, YTO SHEPrus
B HIJKHUI CJIOM MTOCTYIAeT TOJIBKO B CIIy4ae HECTALlUOHAPHOCTH JU-
HaMHYECKHX IIPOIIECCOB B Mope. Takas HecTalMOHAPHOCTh MOXKET
OBITh CBSI3aHA C N3MEHYMBOCTHIO BHEUTHUX YCIIOBUH /YK THIIPOIH-
HaMHYECKON HEyCTOWYUBOCTBIO TEUEHUH. B UMCIEHHBIX DKCIIEPUMEH-
Tax, UCTIOJIB30BAHHEIX JJIS pacdeTa SHePreTHUSCKUX XapaKTePUCTHUK,
BHEILIHUE YCIOBUS BETPOBOT'O BO3JIEHCTBUS UMENIU CE30HHYIO U3MEH-
4uBOCTh. HeyCcTOMUHMBOCTh TEUEHHI NPOSBISIAChE B BOSHUKHOBEHUHU
BOJIH, 3aXBaUYE€HHBIX MAaTEPUKOBBIM CKIIOHOM, ¥ MeaHApupoBanuu Oc-
HOBHOTO YEepHOMOPCKOro TEYEHHUs] C MEpPUOJaMH, COOTBETCTBYIO-
[IUMH B OCHOBHOM ME€30MacIITabHON N3MEHUYHNBOCTH.

PacueTsl NOTOKOB SHEPTUH, OCTYAIONIEH B HUKHUHN CIIOH, AatOT
OCHOBAHHMSI CYUTATh, YTO OCHOBHOM BKJIAJl B IOTOK SHEPTUHU, IOCTyTa-
foreit B HuokHUHN cioit (90 %), oGecnieunBaiOT MPOIIECChl, UMEIOIINE
BPEMEHHYIO H3MEHYMBOCTh MeHee 10 cyT, KOTOphIE OTHOCSTCS
K cyOMe3omacinTaObHbIM. Bxiian mMe3omacmTaOHbIX MPOIECCOB C Tie-
puogoMm 30-60 cyT oka3pIBaeTCs HEOOIBIITNM, a IIPOIIECCHI C CE30HHON
W3MEHYHUBOCTBIO HE OKAa3bIBAIOT 3aMETHOIO BIIMSHHS Ha T'€HEPALUIO
[TyOWHHBIX TCUCHHIA.

PaboTa BBITTOJIHEHA B paMKax TOCYIapCTBEHHOTO 3a/IaHUSI IT0 TEME
FNNN-2021-0012.
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YU CJEHHOE MOJIEJIUPOBAHME I'TYBUHHOM
OUPKYJSINAU B YEPHOM MOPE C IOMOLIBIO
ABYXCJIIOMHOU BUXPEPA3ZPEIIAIOIIEN MOJEJIN

A. A. IlaBaymnH

MI'U, Cesacmononw, Poccus
™ paviushin@mbhi-ras.ru

Karouessle ciioBa: UepHoe Mope, YUCIICHHOE MOZICITUPOBAHUE, KPYTI-
HOMAacCIITaOHas MTAPKYJISIIHS, TITyONHHBIC TeUCHIS, BOJHEI Poccon.

Hecmotpst Ha To yto UepHOe MOpe B LIETIOM CUUTAETCS XOPOIIO
W3YYCHHBIM OOBEKTOM, BOMPOC O TIyOWHHOW IMPKYJALNAHA B HEM
OCTaeTCsl OTKPHITHIM 10 IPUYHHE OTCYTCTBHSI HEOOXOAUMOTO KOJIHYe-
CTBa JAHHBIX NPSAMBIX U3MEPEHUN TEUEHUH, IOIYyYEHUE KOTOPBIX HA
0OJIBIIMX TIIYOMHAX SBISAETCS TPYAHOPa3pElIMMOM 3amaueil BCiien-
CTBHE OOJBIION TPYTOEMKOCTH M JJOPOTOBH3HBI.

B HacToAIEC BpEMA OCHOBHBIM METOJOM H3YyUCHUSA FHY6OKOBOI[-
HBIX TEUCHUUN SBISETCS YHUCICHHOE MojaenupoBanue. CyIecTBYET
MHO’KECTBO PacyueTOB, BEITIOJHEHHBIX T YepHOTO MOpSI, B KOTOPBIX
OCHOBHOC€ BHUMAHUC YACIACTCA HUPKYJIAIUNU B CJIOC€ BBIIIEC T'JIaBHOT'O
[MMKHOKJIMHA, & B TJIyOMHHOM CJIO€ MOPS PacCMaTPHUBAIOTCS TOJIBKO
OTJICNIbHBIE IIEMEHTHI TUPKYJIAIH Oe3 aHamn3a o0IIeld KapTHHBI.

JlanHas paboTa CTaBHT CBOCH IENBIO MTOKa3aTh M MPOAHATTU3UPO-
BaTh BPEMEHHYIO AMHAMUKY IOJISl TE€YCHHH B INTyOOKOBOJHOW 30HE
YepHoro mops, kotopas popMupyercst moJ BO3AeHCTBHEM HA MOP-
CKYIO TIOBEPXHOCTD BETpPa C [UKIOHHYECKON 3aBUXPEHHOCTHIO.

Hcnonb3yemas Ajisi pac4eTOB JIBYXCJIOMHAs BUXpepa3peliaronias
MOJIeIb IOCTATOYHO XOPOIIO BOCIPOU3BOAMT U3BECTHBIC U3 HAOIIO-
JEHUN OCHOBHBIE YEPThl YEPHOMOPCKON MOBEPXHOCTHOW LUPKYJIS-
. Ha stom OCHOBAaHHWH, a TAKKC YUYUThIBasA TOT @aKT, YTO BOJHBIC
MacCcChbl, PACIOJIOKCHHBIC HUXC TIJIaBHOT'O NMHUKHOKJIMHA, JOCTATOYHO
OIHOPOJHBI MO IJIOTHOCTH, MOXHO MPEANOJ0XKHUTh COOTBETCTBUE
MEXIy PACCUUTAHHBIMH C TIOMOIIBI0 MOJIENH TEUYEHUSMH B HIKHEM
CJIO€ M peabHBIMU TeUEHUSIMH B TTyOnHe YepHOTO MODSL.
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[Tomy4yeHHbIe B MOJEIN T€UEHHSI HYPKHETO CJIOS XapaKTEPU3YIOTCS
CUJIbHOM BPEMEHHON HM3MEHYMBOCTBIO, KOTOpas, OUYEBHUIHO, CBSI3aHa
C HEyCTOWYHMBOCTBHIO ¥ BOJTHOBBIMH MPOLIECCAMH.

B neHTpanbHON TITyO0KOBOIHON YacTH MOPS C MaJIbIMHA YKIOHAMHA
JTHa cKasbIBaeTcd BiusHue B-addexra, koTopoe MpUBOIUT K POPMH-
poBaHUI0 6apOTPONHKIX BoJH PoccOu. B ob6mactu ceBepo-BOCTOYHOTO
MaTEpUKOBOTO MTOJHOXKMUSA K 1aHeTapHoMy B-3ddexry modaBnsercs
TonorpaduIeCKUi, UTO YCHIMBAET BOJIHOOOpa30BaHNE.

Hag maTepuKoBBIM CKIIOHOM pPaclpoCTpaHEHHE BOJIHOBBIX KoJje-
0aHUl MPOUCXOANT B OCHOBHOM OJlaroaps Tornorpapudeckomy B-a¢-
(bexTy, Ipu 3TOM CpeAHue TeueHHs U (pa30Bble CKOPOCTH BOJIHOBBIX
KoJIeOaHU#l TeUeHUI HampaBJIeHbl IPEUMYIICCTBEHHO BJIOJIb U300aT
BLUUKIOHMYECKOM HaIPaBICHUH.

C nomouIpi0 METOI0B CIIEKTPAIBHOIO aHAIN3a ObUTH ONPEICICHBI
JMCTICPCUOHHBIE XapaKTEPHCTHUKH BOJHOBBIX KoyieOaHuil. Pacuer
SHEPTETHYECKUX XaPAKTEPUCTHUK CPEJHHX U «BHXPEBBIX» TCUCHHH
B HIDKHEM CJIO€ TIOKa3all, YTO Ha «BUXPEBBIC» TEUCHUS NMPUXOIUTCA
94 % o0m1eil KWHETHYECKOW YHEPTUN HIHKHETO CJIOA, YTO JTAeT OCHO-
BaHHE CUUTATh BOJHOBBIE KOJICOAHNS OCHOBHBIM 3JIEMEHTOM TTyOWH-
HOM IUPKYJISLUU.

PaboTa BeInoNIHEHA B paMKax rOCyAapCTBEHHOT'O 3aJaHHUs 110 TEME
FNNN-2021-0012.

XPOHOJIOI'MSI BAJITUMCKOI'O 3ATOKA 2023 T'OJIA
O PEAHAJIM3Y NEMO — BUPTYAJIbHbINA PENC

B. T. Ilaka, A. O. Kop:x, M. H. Toaenxo *, B. M. XKyp6ac,
A.T.3auenun

UO PAH, Mockea, Poccus
™ m.golenko@yahoo.com

KiroueBble ciioBa: Oantuiickuii 3aTok, peananuz NEMO, notoku co-
JICHOCTH, OOHOBJICHUE IPUIOHHBIX BOI.

ITo TAHHBIM peaHanusa CMEMS
BALTISEA ANALYSISFORECAST Bocnpou3BenieHa XpOHOJIOTHS
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oanruiickoro 3aroka 2023 r. 3a mepuoxn 01.10.2023-24.01.2024 o-
CTpPOEHBI &XKeTHEBHBIE pa3pe3bl TEMIEepaTyphl, COJICHOCTH, INTIOTHOCTH
1 paCTBOPEHHOT'0 KHCIOpOJa Yepe3 KIIUEBhIE CEUEHUs Ha IMYTH CO-
JIEHBIX BOJ B TPAH3UTHOH 30He Mexxy CeBepHBIM U banTuiickum mMo-
PSAMH M B I0ro-3alaJHOM 4acTH banTuiickoro Mops, a Takkxe KapTbl
MPUIOHHOM coneHocTH. OOHapYKEHO, YTO 3aTOK COCTOSLT U3 HECKOITb-
KHUX 0apOTpONHBIX 3a0pPOCOB COJICHOM CEBEPHOMOPCKOW BOJBI Uepe3
nposuBEl benbT 1 3yHa. Hanboee MomHbIe 3a0pOCH! MPOIOIKUTEITh-
HocThio Oosee 10 cyT orMedanuch B mepuojpl ¢ 1 mo 20 okTsa0ps
uc 17 no 31 nexabps 2023 r. OTKIMKOM Ha 3TH 3a0pOChI OBLIO MOBHI-
[eHNe MPUIOHHON cojieHOCTH B bopHXompMckoM Oacceiine Ha 1.5—
2 r/kr ¢ 3anazpiBaHreM 0koj0 20 cyT. PacueTbl cyMMapHOTO HOCTYTI-
JIEHUS COJIEHBIX BOJ IOKAa3ajH, YTO 3aTOK BPSJ JIM MOKHO OTHECTH
k Major Baltic Inflows (MBIs), kK KOTOpbIM OTHOCSITCSI TOJIBKO T€, YTO
B COCTOSIHUH OOHOBHUTH MIPHUIOHHYIO BOAY B [ 0TIaHACKOM BllaAnHE HA
nryoune 220 M, YBEITHMYUB TaM COJICHOCTh U COJICPIKAaHUE KUCIOPOa
U IIpepBaB MEPHOJ CTArHALUKN U TUIIOKCHH.

MOJIEJIMPOBAHUE AKYCTHUYECKHUX ITOJIEN
B IPUBPEKHOM YACTHU YEPHOI'O MOPSI

10. U. [TankoBa

Cesl’V, Cesacmonons, Poccus
™ YIPapkova@sevsu.ru

KuroueBble cJjioBa: 3ByKOBOE M0JIE, CIOUCTAS Cpea, aMILIUTY 1a 0-
TeHIMaia ckopocTH, GpyHkuus ['puna, BomHoBo [Tekepuca, KOHTYp-
HBII UHTErpal.

B nacrosiee BpEMs OTMCUACTCA MOBBIIICHHBIHN HUHTCEPEC K BOJIHO-
BbIM 3aJa4aM MOpCKOﬁ AKyCTHUKH, IIPHU OTOM OCHOBOM ycneurHoro pe-
IICHUA HIMPOKOTo Kpyra NpruKjIagHbIX 3aJa4d SABJIAIOTCA JOCTOBEPHEBIC
MAaTeMaTH4YCCKNUEC MOACIIN PACIIPOCTPAHCHUA 3BYKOBBIX BOJIH Ha AaJIb-
HUC PACCTOSAHUA. B cBs3u ¢ 9THUM, HapsAaay € HOCTPOCHUECM YN CICHHBIX
pemeHHﬁ, AKTHUBHO Pa3sBUBAIOTCA W YHUCJICHHO-aHAJTIUTHYCCKHUE ITOM]-
XOJbI K BBIYHCJICHUIO 3BYKOBBIX IIoJIeH B MOPCKHX BOJIHOBO/JAX.
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Teoperndeckoe OmMHCAHHE aKyCTHICCKOTO IOl B HPHOPEKHOMH
gacTu YepHOTO MOPSI CBS3aHO C BRIOOPOM MOJICTH T'€0aKyCTHIECKOTO
BOJHOBO/IA C PA3IUYHBIMU BapUaLUSIMU HEOTHOPOIHOCTEH 110 Tpacce,
reoMeTprel THa ¥ MOAETHHBIM pacIipe/le]IeHneM aKyCTUYEeCKHX Ta-
paMeTpoB, clararonux 1Ho mopoa. OTHAKO MPH JeTATU3AIIH MOICTH
BOJHOBO/Ia, B YACTHOCTH TPHU MOMBITKE YYECTh HEOJHOPOAHOCTHU IO
TOPU30HTAIBHON W BEPTHUKAIBHOMN COCTaBIAIONICH OIS, 3a/1a4a yKe
He OyZeT UMETh 0YEBHUTHOTO aHAIMTHYECKOTO PEIICHNS.

B noxnaxe mpeayaraeTcsi MOJEIb MOPCKOTO aKyCTHYECKOTO BOJI-
HOBO/Ia, JIOITYCKAIOMIETO JSKOMITO3UIIHIO Ha 00JIee MPOCThIE COCTaB-
nstomme. B wacTHOCTH, TIpeiaraeTcs HCIONIb30BaTh IIOCKOCIIOH-
CTYIO MOJICTTh aKyCTUIECKOTO BOJHOBO/IA C PAINATLHON CHUMMETpUeh
JUTSI aHATUTUYECKOTO OIMKCAaHUS 3BYKOBOT'O MOJS B akBaropuu Yep-
HOTO MOps. [lycTh B IepBOM MPHOIMIKEHUH BOTHOBOJI MPEICTABISIET
c000¥ BOIHBIN CJIOW TOJIIMHBI /g M TFIOTHOCTH Po, PACTIOTOKEHHBIH
Ha CJI0€ OCAJKOB C IUIOTHOCTBIO P U MapaMeTpoM 3aryxanus o. Cko-
pOCTh 3ByKa B BOJIE W JIOHHOM CIJIO€ MpPEIIOJaraeTcsl 3aBHCSIIEH
TOJIFKO OT TITYOMHBI B KQXKIOW U3 YACTUYIHBIX 00JIacTel.

Taxkum 00pazom, MpeACTaBICHHAS MOJCIb MOXKET CIIYXHUTh JJIS
OIMHCaHUs CKauka (PyHKIIMU CKOPOCTH 3ByKa B HAIPABJICHUHN PaiAailb-
HOM KOOPAWHATHI MITH e IS alllTPOKCHMAIIH HETPEPHIBHOM 3aBUCH-
MOCTH (7, z) cUCTeMO# PO UIIeH CKOPOCTH 3BYKA B KaXION 4acTHY-
HO¥1 oOstacT. BeiOop konmmuecTBa obnacTeit (Qj onpenensercs B TaKOM
ClIy4ae XxapaKTepOM 3aBHCHMOCTH CKOPOCTH 3BYKa OT PaluaIbHOM KO-
OpAMHATHI U TPeOYEeMBbIM KaueCTBOM alIPOKCHUMAIIHH.

JlaHHBII TOAXO0/] MMO3BOJIAET B MEPBOM MPUOIUKCHUN YUECTh KaK
HEOJTHOPOJIHYIO (hopMy JHA (U3MEHEHHE TITyOHHBI, TIOJIBOTHBIC TOPBI
Y BIIAJWMHEI U T. I1.), TaK U U3MEHEHUE (PU3NKO-XUMHUIECKUX XapaKTe-
pucTuK cpenbl. KputepreM TOYHOCTH JAHHOTO IMOAXO0/a SIBISIECTCS
OIICHKA BBHITIOJIHEHUS YCIOBHM COMPSIKEHUS HA TPAHUIIAX YACTHYHBIX
oOyacTel, Tak Kak BHYTPH KaXIOW 0OJACTH TPaHWYHBIE YCIIOBHS,
YCJIOBHSI HA WCTOYHHUK W YCJIOBHS 3aTyXaHUS BBITIOIHSAIOTCS IO TO-
cTpoeHn0. TakuM 0o0pa3om, mpejiaracMble METOBI Jal0T BO3MOXK-
HOCTB JUIsl IOCTPOEHUS HOBBIX, OoJiee A(PEKTUBHBIX MOJENel pac-
TIPOCTpaHEHUs 3ByKa B NMPHOpPEKHOW dacTH YepHOro MOps H, Kak
CJIEICTBHE, MOTYT HANTH CBOE MIPUMEHEHNE B MHHOBAIIMOHHOM Pa3BH-
THUU TEXHOJOTUI OCBOEHUS PECYPCOB OKEaHa.
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HccnenoBanue BBINMOIHEHO 3a cYET rpaHTa Poccuiickoro Hay4Horo
dhonma Ne 24-27-20021.

IHAPAMETPU3AIIUA OXJIAKJAEHUS IIOBEPXHOCTH
OKEAHA 11O TPOITMYECKUMHU HUKJIOHAMMA

IL. /1. Musaes "*™, B. H. KyapsiBues >

' MTH, 2. Cesacmononn, Poccus
2 PITMY, Canxm-Ilemepbype, Poccus
™ pivaev.pavel@gmail.com

Kirouesnble ciaoBa: TPOIUYECKUE LUKJIOHBI, BEPXHUI
KBa3HOJHOPOJHBIH CIIOH, TEMIIEpaTypa MOBEPXHOCTH OKEAHA.

W3BecTHO, YTO MHTEHCUBHOCTH Tpormyeckoro 1ukioHa (TLL) cy-
IIECTBEHHO 3aBHCHUT OT TEeMIIepaTyphl MOBEpXHOCTH okeaHa. Co-
[JIACHO MHOTOYHCIIEHHBIM HaOJIOACHUSM M TEOPETHUYECKUM Tpe-
craBiieHusM, T, B cBOIO ouepeab, yMEHbIIAET TEMIEPATYPY MOBEPX-
HOCTH BOJBI 33 CUET Pa3HbIX MPOIECCOB, IIIaBHBIM U3 KOTOPBIX SIBJIS-
€TCSl CHUJIBHOE BETPOBOE IIEPEMELIMBAHUE BEPXHETO CJIOSI OKEaHa.
Taxkum oOpazom, TLl u BepxHHI CIIOW OKeaHa SIBISIOTCS CBA3aHHOU
(hm3nYecKol CUCTEMOM, B KOTOPOH pabOTarOT MOJIOKUTEIFHAS H OT-
punarensHast oOpaTHBIE CBSI3H.

VIpolIeHHbIE MOJENN OXJIAKIACHUS IMOBEPXHOCTH OKEaHa, BbI-
3BaHHOro TLI, 0ka3pIBatOTCS MOJIE3HBIMU B UCCIIEA0BATENBCKON ITPaK-
THUKE: OHU 3HAYUTENHHO OO0JIErdaroT (PU3MYECKyl0 HHTEpPIIPETAIHI0
HAOJIONIEHUH W MOTYT KCIIOJb30BAThCS BMECTO MOJETH OKeaHa
B CBSI3KE C YMCIEHHOM Monenbio TL ayig MoaenupoBaHus 3BOJIIOLUN
MOCIIeIHET0. B mpenonoxxeHuu 0 JOMUHUPYIOIEH posin TypOyIeHT-
HOT'O INEpPEMEIIMBAHUS U AIlBEJUIMHIA B OXJIAKJECHUU NOBEPXHOCTH
okeaHa, Bbi3BaHHOM T1I, OCHOBHBIM (pH3HUECKUM TTApaMETPOM, OTIpe-
JEJSIIOUINM BEJIMYUHY 3TOTO OXJIAXACHHUS, SBJIAECTCA TOJIIMHA Iepe-
memanHoro cios (I1C).

B paboTe aHaM3UPYIOTCS 3aKOHOMEPHOCTH (hOPMHUPOBAHUS TOJI-
bl [1C, BOCCTaHOBIEHHOHN C TOMOIIBIO 9KCIIEPUMEHTATBHBIX JaH-
HBIX O BEJIMYMHE OXJIaKEHUs IOBEPXHOCTU OKeaHa, BbI3BaHHOro T11,
U JAHHBIX O BEPTUKAJIBHOM PACHPEICICHUH TEMIIEPATyphbl B OKEaHe
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mo npoxoxaeaus TLl. MaccuB garnabix o Tommuae [1C gomomasieTcst
9KCIIEPUMEHTAIHBIMU JTaHHBIMU 0 TlapameTpax TLl. 3axoHomepHo-
ctu GopmupoBanus TommuHb! [1C aHanMM3MpyroTCs ¢ NpUBICUYCHHEM
uzaei reopun nogodus. Ha ocHoBaHMM aHamM3a JaHHBIX IPEJIAraeTCs
napamerpusanus TonumHsl [1C, ¢ momMonisio KOTOpOH JIETKO MOITy-
YUTH BETMUNHY OXJIaXKJCHHsI TOBEPXHOCTH OKeaHa, BbI3BaHHOTO TLI.

PaGora BEIONTHEHA B paMKax rocyaapcTBeHHoro 3amanus FNNN-
2024-0001 8 MI'1 PAH u rocynapcteeHHoro 3aaanusi FSZU-2020-
0005 B PITMY.

IIYHAMMX B CEBEPHOM YACTH SIMOHCKOI'O MOPSI
JI. U. Muauk “*%, U. I1. Measenes ', E. C. Ilykanosa '

' MO PAH, Mockea, Poccus
2 MT'Y, Mocksa, Poccus
X dariapilikl 2@mail.ru

KiroueBble ci10Ba: 1iyHamu, SINoOHCKOE MOpE, YUUCIEHHOE MOJIEIH-
poBaHue.

Lynamu — ogHO u3 Hanbolee pa3pylIUTENHBIX PUPOTHBIX SIBIIE-
HUIA, KOTOPOE MPEICTABISCT OMACHOCTh JIJIsl IPUOPEIKHBIX TEPPUTOPHIA.
SnoHCKOE MOpe SIBISIETCA CECMIYECKH aKTUBHBIM PETHOHOM, T/I€ MO-
TYT IPOUCXOANUTH IyHAMHICHHBIC 3eMieTpsiceHus. OJHU U3 KpyITHEH-
X MyHaMUT'€HHBIX 3eMJ’IeTpHCCHPII>i, IIOUCXOJHMBIINX B 3TOM aKBaToO-
puu: Hwuwmrarckoe 1964 r. (Mw = 7,5), Moneponckoe 1971 .
(Mw =1,5), SIlmoromopckoe 1983 r. (Mw = 7,7), Okymmpckoe 1993 .
(Mw =17,8), Heensckoe 2007 . (Mw = 6,2), Hoto 2024 . (Mw =17,5).
MHorue U3 3TuX cOOBITHI aKTHBHO M3yYallUCh, OHAKO €CTh U TaKHe,
KOTOPbIM 6])1)'[0 YACJICHO MCHBIIIEC BHUMAaHWA, HCCMOTPA HAa UX 3HAYU-
MocTb. llens manHON paboTHI — HCCIeI0BaHNE OCOOEHHOCTEH IBYX ca-
MBIX CHJIBHBIX ITyHaMH, IIPOM30MIEAIINX B CEBEPHOU YacTH SIMOHCKOTO
Mopsi — MoHepoHckoro ityHamu 1971 r. u HeBenbckoro mynamu 2007 .

MomepoHckoe 3emiterpsicenue mpomsornuo 05.09.1971 B 18:35
(UTC) B Tatapckom mponuBe BOH3H 0. MOHEpOH. MarHuTya 3emire-
TpsICEHUsI cocTaBwiIa 7,5, TUIONEHTP 3ajeran Ha riayoune 15-20 xwm.
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Bbrinmu crenepupoBanbl BOJIHBI IyHaMu BeicoToi 30—40 cM, o JaHHBIM
MapeorpadoB B HeBenmbcke, XomMcKke M Ha STOHCKOW cTaHIuu Bax-
kaHail. [1o BU3yasHBIM HaOMIOJEHUSAM, BHICOTA IIyHaMH IOCTUTaNIa 2 M.

Hesenbckoe 3emierpsicenne Obuto 3adukcupoano 02.08.2007
B 02:37 (UTC) y nobepexbst ropoga Hesenbck. Maraurtyaa 3emiie-
TpsiceHns coctasmia 6,2. 'my6una runonentpa — 10 km. HecmoTpst Ha
MaJyl0 MarHuUTy[y, B pe3yJIbTaTe 3eMIIETPSCEHUS ObLTH 3aQUKCHPO-
BaHbI BOJIHBI IlyHamu BbicoToi 40-50 cM mo maHHBIM Mapeorpada
(Xommck) 1 10 3,2 M 110 JaHHBIM BU3yalbHBIX HAOIIOAEHUH. DTO CO-
OBITHE CUMTAETCS aHOMAJBHBIM, TaK KaK 3eMJIETPSICEHHS C MAarHATY-
JIOW TaKOW BETMUYMHBI HE CUUTAIOTCS IlyHAMUT€HHBIMH.

Jna n3ydenns ocoOEHHOCTEH reHepaliyl ¥ pacpOCTPAHEHHUS ITy-
HaMH HCIIONb30Banachk unciennas Mmoaenb TUNAMI (aBTopckas Mo-
mudukanus Y. B. daiina). [{ns MogenupoBaHus 3a7aBajiuch JaHHBIC
o pemsede nqaa (GEBCO, 2014) u manHble 0 TEOMETPUU CeHCMUYIC-
CKOTO Oo4ara, pacCYnTaHHbIE C TOMOIIBI0 popmyn Okaznsl. [t 06omx
3eMJIETPACEHHUH MCTOYHUKU OBUIM CO3JIaHBI CAaMOCTOSITEIBHO Ha OC-
HOBE MTapaMeTpoB, TpeacTaBieHHbIX B KaTanore ISC-GEM. Bepudu-
Kalys MOJIEIH TMPOBOIMIACH C TOMOIIBI0 MapeorpamMMm OeperoBhIX
MYHKTOB HAOJIOIEHHI 32 YPOBHEM MOPS Ha POCCUHCKOM U SITTOHCKOM
mooepexnsax. C MOMOIIBI0 MOJCITUPOBAHUS OBLTH BOCCO3IaHBI BOJTHEI
LyHaMH 11 000MX COOBITHH, IPOBEJCHA OLIEHKA BBICOT BOJIH Ha I10-
OepeKbe U B OTKPBITOH 4acTH MOpsi, IPOBEJCHO CPaBHEHHE JTAaHHBIX
MOJIETTMPOBAHUS C JAHHBIMH HATYPHBIX HAOIIOICHIH.

Baxnoil yacTeio paboThl ABISECTCS MEPBUYHASA OLIEHKA IyHaMHO-
MACHOCTH STTOHOMOPCKOTO 1modepexbs Poccun. OrieHka mpoBoAMIach
METOJ0M BBIOOpa Hamxyuero creHapus. C moMoIsio 0a3el JAHHBIX
akTuBHBIX pa3noMoB (I'MMH PAH) Obutn B3sITHI pa3iombl BOOJb IOTO-
3anaaHoro nmobdepexnps o. CaxanuH, TIe MOTYT HaOII0AaThCSI KPYITHbIE
3eMJIeTpsiceHus: ¢ MarHutygamMu Mw = 7,0 u Mw = 7,7 aia pa3HbIX
CTPYKTYp. B HTOore MakcuManbHO BO3MOKHBIE BBICOTHI I[yHaMHU CO-
CTaBJIAIOT 6,95 M 1715 I0r0-3amagHoro nodepexsns o. CaxaivH u 6,5 M
Ut ToOepexbs [IpumMophs.

PaGota BeimonHeHa npu noanepxke rpanta PH® Ne 24-17-00313.
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BEPTUKAJIBHASA CTPYKTYPA KOMIIOHEHT
SHEPTETHUYECKOI'O BAJIAHCA VIS YEPHOI'O MOPS

0. C. Ily3una ¥, A, U. Musok

MI'U, Cesacmononws, Poccus
M oksana_puzina@mbhi-ras.com

KuaroueBsble ciioBa: UepHoe Mope, SHEpreTHIeCKuit Oananc, nuki Jlo-
peHIla, TSUYCHUs, CPSTHUE TCUCHISI, BUXPEBBIC TEUCHHUS, 0apOTPOITHAs
HEYCTOWYNBOCTE, OAPOKITMHHAS HEYCTOWYHBOCTb.

B paboTte Ha OCHOBE pe3yJBTATOB YUCIEHHOTO MOJICIHPOBAHUS
MIPOBOAMJICS PacyeT W aHalN3 KOMIIOHEHTOB J3HEPTreTHYecKoro Oa-
nanca YepHoro Mopsi. {51 BEIUUCICHUN UCTIONB30BAJICS MOJIEIbHBIN
kommiekc NEMO. ITIpocTpancTBeHHOE paspenieHue KOH(pUTrypamuu
cocraysier 1/24° (= 5 km). Ilepuon pacuera 2008-2020 rr. AHanu3
BEPTUKAIBHON CTPYKTYpPHI SHEPTETUYCCKUX XaPAKTEPUCTHUK BHITION-
HsUICS BAOJB 43° ¢. 1.

VY 3amagHOTO TIOOEpEXKbs OacceliHa HAaUOOJbITNEe 3HAYCHUS KUHE-
THYECKOM PHEPTUHU CPEIHUX TeUeHHH HabmromaroTces B citoe 0-500 m.
Y BocTouHOTO O€pera 3TOT CIOW MPUMEPHO B JIBa pa3a TOHBIIE, HO
mupe 1Mo ropu3oHTanu. B rimyOokoBoaHoil yactu YepHoro mops
MO>KHO BBIICTIUTH JIB€ 00JIACTU: BOCTOYHYIO U 3amajHyo. B BocTou-
HOH TTOJIOBUHE KMHETHYECKAs! YHEPTUS CPSTHUX TeUCHUU OoJiee mpo-
siBJIeHa U BbIpaxkeHa B cioe 0—100 M. B 3ananHoit yacTh nokasarenu
KUHETHUYECKOW 3HEPrUM HIKE, YeM B BOCTOYHOM, M MaKCHUMaJIbHbIE
3Ha4YeHus HaOmoatoTes Ha riryoune 0—10 m. BeposrtHo, Takas Heon-
HOPOJTHOCTh CBs3aHa C BO3ACHCTBUEM ITOJISI HANPSDKCHHS TPECHIS
BeTpa. Y OeperoB TOJIIIMHA CIIOS MAaKCUMAITLHBIX 3HAUYCHUH BUXPEBOM
KHHEeTH4ecKoH sHeprun nocturaet 200 M, a B TTyOOKOBOTHOW YacTH
UepHoro Mops 3TOT cioii coctasisier 0—-50 m.
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YHEPI'O- U TA3OOBMEH MOPSI U ATMOC®EPHI B
NPUBPEXHOM 30HE BEJIOI'O MOPS B 3SUMHUI
MNEPUO/ ITPU HAJIMYUU ITOJIBIHBA

H. A. Penuna 2™, M. W. Bapenuos > ', A. IO. Apramonos ',
JA.T. Yeuynn !

VU®A PAH, Mockea, Poccus

2 MT'Y, Mocksa, Poccus
=

repina@ifaran.ru
KuroueBrblie cjioBa: TeIi000MEH, ra3000MEH, MOJIBIHBS, KOHBEK-
TUBHBIN NOTPAHUYHBIN CJIOM, TEPMUKH.

B pabore ncnonb3yroTcs pe3yiabTaThl H3MEPEHUil TypOyIeHTHOTO
9HEPro- U ra3oo0OMeHa B 3MMHHUH MEPHOA NPHU HAIWYHMU IOJIBIHBU
B niponuBe bonbmas Canma Ha benmomopckoil 6MoIOTHUecKol cTaH-
nuu MI'Y. O1nieHeHO BIMSTHHE TIOJTBIHBY HA TIOTOKH TETLIa, BIIATH U yT-
JCKHCIOr0 ra3a IpH pPas3IMdHBIX YCIOBHAX CTpaTH(UKALUY.
[Ipu HampaBneHUU BeTpa CO CTOPOHBI IOJIBIHBM HAOMIOAAETCS yBEIH-
YyeHHe NMOTOKOB. [lomokuTenpHbIe TOTOKK TEIUIa HaOII0JANNCh JaXke
MIpU yCTOWYIMBOW cTpaTtuduKarui. [1oaeHBS CIIOCOOCTBYET yCHIle-
HUI0 razooomeHa. C ncnonbp30BaHueM BelBieT U Oypbe aHamu3a npo-
BeJIeHa OIIEHKA XapaKTePUCTHK KOHBEKTUBHBIX CTPYKTYD, GOpPMHUPY-
olmuxcsd Haj nonsiHbeil. Mecnemyercs BIusHYUE MOJBIHBY HAa JUHA-
MHUKY TOTPaHMYHOTO Ciosi aTMocdepsl. C UCIONB30BaHUEM OeCIu-
JIOTHOTO  JIETATeNFHOTO  ammapaTra MCCIeAO0Balach aHOMAIUS
TEeMIEpaTyphl HaJ MOJBIHEEN U B €€ OKPECTHOCTH. Takas aHOMaJHs
TEMIIEPaTypbl XapaKTEPHU3yeT KOHBEKTUBHBIM IOIPAHUYHBIA CIIOU
(KIIC), hpopmupoBaHHEe KOTOPOTO YaCTO COMPOBOKAAETCS PAa3BUTHEM
HU3KOYPOBHEBBIX 00JIAKOB HaJl OJIBIHBEH.

W3mepenust ¢ UCTIONb30BaHNEM KBaJIpOKONTEpa MO3BOJIMIN ITOITY-
YUTH HE TOJIBKO BEPTUKAIBHBIE IPODIIIN TEMITEPATy Pl M BIAXKHOCTH
HaJ TOJIBIHBEH U JIbI0M, HO TAK)KE€ UCCIIEJ0BATh TOPU30OHTAIIBHOE pac-
IpeJesIeHue U BPEMEHHYI0 TUHaMMKY 3Tux BennduH BHyTpu KIIC.
JUI 5TOro KBapOKONTEP BBHITOJIHSAT TOPU30HTAIBHEIE pa3pe3sl HAJ0
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JBAOM W TIOJBIHBEH Ha Pa3iWYIHBIX BHICOTAX HIIM e 3aBHCAT B (PHK-
CHUPOBAaHHOHW TOYKE HaJ MOJBIHBEH, BBITIONHSIS POJIh «JIETAIOIICH Me-
TeocTaHm». MccaeqoBanus OKa3aid, 4YTo Jaxke B OTCYTCTBUE 00-
JIakoB HaJ noJibiHbel pazBuBaeTcst ToHKUM KIIC Tonumuoin 2040 m.
[Tomydennsie onenku TomuHbl KIIC cornacytoTcs ¢ ToMIUHON 00-
JIAYHOTO CcJI0s, (POPMUPYIOIIETOCS HaJ MOJBIHbEH B OJIaronpusTHBIX
YCIIOBUSAX, € NMpeapaymMu otieHkamMu BoicoThl KITC Han Toi e ca-
MO OJIBIHBEH U ¢ MOJIENBHBIMU HCCIIEI0BAaHUSIMH, KOTOPBIE TTPENTIO-
naratot BeicoTy KIIC okxomo 50-100 M maxe ISt TONTBIHBY IIUPHHOMN
~1 kM. KIIC BblgensieTca HE TOJBKO MO 3HAYEHHUSM TeMIIepaTyphl
Y BIIQYKHOCTH, HO U TI0 BPEMEHHOW TWHAMUKE ITHX BEIUYUH: aMILIH-
TyJa uX KojeOaH!il Ha MacITabax HECKOJIBKUX AECATKOB CEKYH Hal
MIOJIBIHBEY 3HAYHUTENHHO IPEBOCXOJIUT COOTBETCTBYIOIINE aMILIH-
TYJIBI HaJIO JIBJOM, YTO CBSI3aHO ¢ POPMUPOBAHUEM U TIEpEMEIICHUEM
BHyTpu KIIC oTnensHBIX TypOYJIEHTHBIX CTPYKTYpP (TEpPMHUKOB).
Hag Bomo#i xapakTepHBI SpKO BBIpOKEHHBIE (QIIYKTyallld TeMIiepa-
TypHsl ¢ ammutyzoi 6omee 0,5 °C u ¢ nepuogom 10-15 ¢ Henocpen-
CTBEHHO HaJT MOBEPXHOCTHIO BOBI U 40—60 ¢ — Ha BeIcOTax 15-20 M.
AHanornyHble QIyKTyaluy TeEMIIEpaTypbl HAOIIOIAIOTCS B IPUOPExK-
HBIX U3MEPEHUSIX MPHU BETpE, HAIIPABIEHHOM CO CTOPOHBI MOJIBIHBH.
[TomoxxnTenbHbIe 3HaUYEeHUS KO PUITIIEHTa ACHMMETPHH BEPTHUKAIb-
HOM ckopocTH Sw UM Temreparypbl St Takke CBHIETEIbCTBYIOT
0 HaJIMYUH SPKO BHIPAKECHHBIX KOHBEKTHBHBIX TEPMHUKOB.

IIpoBeneHHbIE KOMIIEKCHBIE HW3MEPEHHs MO3BOJWIA KOJIHYe-
CTBEHHO OIICHUTH BJIMSIHHE HEOOJBIIOW MMOJIBIHBM HA JTUHAMHKY I10-
rpannyHoro cnos. Mudopmanms ucrnonssyercs B pa3paboTke METO-
JIOB MOJIEIMPOBAHNS KOHBEKTHBHOTO ITOTPAHUYHOTO CIIOST HAJl TEPMH-
YeCKH HEOJHOPOAHOM MOBEPXHOCTBIO.

PaGota BeImonHeHa npu noaaepxke rpanta PH® 24-17-00155.
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OLIEHKA POJIA CTPATOC®EPHOI'O ITOJISIPHOI'O
BHUXPSI B MEKJIECSTUJIETHEN N3MEHYUBOCTH
LHUAPKYJSILUUA ATMOC®DEPHI
B CEBEPHOM ATJIAHTUKE U MOPSX
CEBEPO-EBPOIIEMCKOI'O BACCEMHA

A. A. Cuzos, T. M. Basinkuna =, JI. B. Bamapun,
B. JI. IlocomkoB

MT'HU, Cesacmonons, Poccus
™ payankina_t@mail.ru

KiroueBbie ciaoBa: crpaTocepHbId MONSPHBIA BUXPb, aHOMaJHS
BBICOTHI T€ONOTEHIINAJA, 3aBUXPEHHOCTh CKOPOCTH BETpa, CTPyHHOE
TE€4YEeHHE, BEKTOPbl aHOMAaJIWHU CKOPOCTH BETpa, CyMMAapHBIA IMOTOK
TeIula, aHOMaJIMs TOBEPXHOCTHOM TeMITEpaTyphl.

PaccmarpuBaeTcs 1Ba BpeMEHHBIX MHTEPBaa, XapakTepU3yeMbIX
OCa0JIEHHBIM M CHJIBHBIM CTPaTOC(EpPHBIM IOJSIPHBIM BHUXPEM
(CIIB). Ocnabnennsiii CI1B nabmromancs B 1961-1970 rr. u xapakTe-
pu3oBaics ocnabIeHHONW HMKIOHMYECKOH 3aBUXPEHHOCTBIO CKOPOCTH
BeTpa B cTparochepe M aHTHLUKIOHHYECKON 3aBUXPEHHOCTBIO CKO-
poctu Betpa B Tpornocdepe. Cunbnerii CIIB peanmzoBancs B 1991—
2000 rr. 1 XapaKTepru30BaJICs CUIHLHONU HUKIOHUYECKOM 3aBUXPEHHO-
CTBIO CKOPOCTH BETpa B CTpaTtocdepe, pacupoCTPaHIOMICHCS B Cpel-
HioI0 Tponocepy. Oaun u3 neHrpos CIIB pacnonaraercst B peruone
I'pennanauu.

B necsarunerue ocnabnenHoro CIIB B Tponocdepe Haza ['pensan-
JMel cKaruinBaliach aHOMAaJILHO OOJIBITIas Macca Bo3ayxa u (hopMupo-
Basics | 'pernanackuii OJOKUHT. JTa U30BITOYHAs Macca BO3AyXa I0-
cTynana u3 Tponocgepsl I0KHBIX MIUPOT, B TOM YHCIE U3 A30pCKOTO
AHTUIMKIIOHA, B KOTOPOM OHa yMEHbIanack. YacTUYHO BO3IyLIHAS
Macca, HepeHocuMas Hu3 A30pCKOTO AaHTUIMKIIOHA, IIOCTyIaja
B paifoH MciaHackoro HUKIOHA, MOBBIIIAs JJABIICHUE B 3TOM paiiOHe.
Taxum o6pazom opmupoBanack orpuuarenbHas ¢asa naaekca Ce-
BEPOATIAHTHYECKOTO KOJIeOaHUS.

B necstunerne cunpnoro CIIB nukiion u3 HKHEH cTpaTtocdeps
I'pernangyuu TOpOHUMKAET B BEPXHIOI M CPEAHIO Tpomnochepy,
yMEHbIIas B Tpornocdepe BO3AYIIHYIO MacCy U TEM CaMbIM ITOHMKast
aTMocdepHoe naBiieHue B ['peHnananu u cocennei ¢ Heil Mcnannum.
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ITo mpenBapuTenbHEIM orleHkaM, Tipu cuiabHOM CIIB mepeHoC BO3-
OyIIHBIX Macc u3 Tpomochepsl I'permanmuun B Tpomocdepy Azop-
CKOTO aHTHIIMKIIOHA OCYIIECTBIISIETCS B HEOOIBIINX KOIMYECTBAX UIIN
HE MepeHoCuTCs coBceM. Ho BeiencTBrue yMeHbIIEHHS MAcChl aTMO-
chepsl Han ['pennanmueit u Mcnanamelr coxpaHseTcss Macca aTMo-
cdepsbl, OM3Kast K KITMMaTHIecKo HOpMe B A30PCKOM aHTHIIMKIIOHE,
(dhopmupyeTtcs nonoxkutenbHas ¢aza uaaekca CAK.

[Iponecc nmepeHoca BO3AYLIHOM Macchl B Tpomocdepe oCyIecTB-
JISUICS TIPH yYacTUH BEICOTHOTO aHTUIIMKIIOHA B BEpXHEH Tpomocdepe
B ciydae ociabyuieHHoro CI1B 1 BBICOTHOTO ITUKIIOHA B CIIy4ae CHIIb-
Horo CIIB. B cinyuae ocnabnenHoro CIIB mpoucxoaut ocnabienue
CTPYWHOTO TeueHHsI CyOnoIsipHOTO (POHTA U YCHIIEHHE CEBEPO-BO-
CTOYHOTO Iaccara B mpu3eMHo# atMmocdepe. B ciryuae cunsHoro CI1B
MIPOMCXOANT yCHJIEHHE CTPYHHOTO TEYEHHUs CyOHOJsIpHOTO (poHTa
1 ocnabJeHne CeBEpO-BOCTOYHOTO MTaccara B MPU3eMHOM ciioe. B pe-
3yIbTaTe TAKOW KPYIMHOMACIITaOHOH MEepecTpOWKH WHTECHCHBHOCTH
CIIB B perunone CyOmOIsSpHOTO IMKIOHUYECKOTO KpPYyroBOPOTa
u B Mopsix Ceepo-EBpomneiickoro 0OacceiiHa (OpMUPYIOTCS TIPO-
CTPaHCTBEHHBIE aHOMAJIMH CYMMAapHOTO MTOTOKA TETIA U TTIOBEPXHOCT-
HOW TeMIlepaTypbl, KOTOPbIE OIPENEsIOT TEIUIOBOH PEXUM 3TOTO
Ba)KHOT'O PeTHoHa 3anagHoi ApKTUKH.

MEXI'OOBAS U CE3OHHASA U3MEHYUBOCTD
TEPMOXAJIMHHBIX XAPAKTEPUCTUK
TPAH3UTHOMU 30HbI ATIAHTUYECKOI'O OKEAHA

0. C. Cuaesepcroba '™, W. JI. Bammaynukos 2
L criery, Cankm-Ilemepbype, Poccus
2 @ono «Hancen-yenmpy, Cankm-Ilemepbype, Poccus

M olyasileverstova@gmail.com

KuaroueBble cjioBa: ATnaHTHYECKass MEPUIMOHAIbHAS] OKEAaHUUECKast
IUPKYIISINS, TI00aTbHBIN peananus, CeBepHast ATIaHTHKA.

ATtnantndeckas MCpUANOHAJIbHAA OKCAHUYCCKad IUPKYJIALUA

(AMOL) npeacraBnsieT coOOH CIOXKHYIO CUCTEMY TOPHU30HTAIBHBIX
1 BEPTHKAJIbHBIX JIBWKEHUI BOI ATIaHTUYECKOTO OKeaHa, yMEHbIa-

199



CGKHI/ISI 2 «TCOpeTI/I‘-ICCKI/IC HccJICA0OBaHUA U YUCIICHHOC MOJACIINPOBAHUC
IMpOIECCOB B MOPCKUX CUCTEMAX, MCKANCHUIIIMHAPHBIC MOACIN

IOIYI0 KOHTPAcT MEXAY BOJHBIMU MacCaMH 9KBATOPUANBHBIX U IO-
JSAPHBIX MUAPoT. OMHUM U3 IBIKYIHX MeXaHn3MoB AMOL] sBiseTcs
MHTEHCHBHBIN NpOLIeCC KOHBEKIIMH B BEPXHUX CIOSAX OKeaHa. boib-
LIMHCTBO IPUIIOBEPXHOCTHBIX B0 JIaOpamopckoro Te4eHus COeIuHsI-
torcst ¢ [onbderpumonm, obpasys CeBepo-ATIaHTHYECKOE TEUYECHHE
K BOCTOKY oT bonbmoi Herodaynamenackoi 6anku. JlaHHBIH paiioH
ciustHus BoJ (37°—47° c. m1., 40°-55° 3. A.) OKa3bIBaEeT CYIIECTBEHHOE
rnusiHue Ha AMOIL u HaspiBaercss Tpan3uTHOM 30HOM. TpaH3uTHas
30Ha — BaXKHBII PETHOH, KOHTPOJIUPYIOLINH N3MEHUNBOCTh CeBepoat-
JAHTUYECKOW LHPKYJIAUUU. AHOMaNWU IiaBy4yecTH B TpaH3uTHOU
30HE MOTYT IepeaaBaThCcs Kak CyOTpONMUYecKoMy, Tak U CyOIosip-
HOMY KpyroBopoTy. Kpome Toro, B 3TOM peruoHe MpOUCXOAST CHUIIb-
HbIC M3MECHEHUsS CBONCTB BOAHBIX Macc. B TpaH3uTHoM 30He QUKCH-
pyeTcsl 3HAUNTENbHAS HU3KOYaCTOTHAsI H3MEHYHUBOCTD TEMIIEPATYPHI
MTOBEPXHOCTH OKEaHa, BBICOTBI MOPCKOW MOBEPXHOCTH, a TAKXKE HH-
TEHCUBHOCTH MOPCKHX TCUCHHI.

Iens Hamelt paboTHI — aHATTN3 CE30HHOM M MEKT'OJIOBOM N3MEHUH-
BOCTH TEPMOXAJIMHHBIX XapaKTepUCTHK TpaH3UTHON 30HBI, SBIISIO-
mieicss BakHbIM (pakropoM maMeHuuBoctH AMOLI. AkTyanbHOCTB
JAHHOTO HCcleqoBaHus cBsizaHa ¢ TeM, yTo AMOL] oka3biBaert cyiue-
CTBEHHOE BIIMSIHHME Ha MEPEHOC KUCIOPOJa U OMOI€HHBIX 3JIEMEHTOB
C TIOBEPXHOCTH MHpPOBOTO OKeaHa B HIKenexamue cion. B pabore
HCIOIB3YIOTCS €XXEMECIUHbIE JaHHBIE O TEMIIEPATYPE U COJIEHOCTH 3a
repuox ¢ 1993 mo 2020 r. T7106aTEHOTO OKEaHWYECKOTO peaHan3a
GLORYSI12Vl, JIOCTYITHOTO o ajzpecy:
https://data.marine.copernicus.eu/product/GLOBAL MULTIYEAR _
PHY 001 _030/. /lanHBIE IMEIOT MPOCTPAHCTBEHHOE pa3pelIeHuUE I10-
psaaka 1/12° no mwmpore u goirore u 50 ypoBHE# MO BepTHUKAIU.
Jg pacyeTa MIOTHOCTH MOPCKOM BOJIBI HCTIOJIB30BAJIOCh IMIIMpUYE-
CKO€ ypaBHEHHUE cocTosiHUA Mopckol Boael TEOS-10. Pacuer koppe-
JISILIMY TIPOBOAMIICSA MEKAY IUIOTHOCTBIO B KaXI0W TOUKE Ha INIyOnHe
¢ 1500 mo 2000 m u conenoctHbM uHAKCOM AMOLI, KOTOPEIil BBI-
YHUCIISICS KaK CPEIHETOI0BOE 3HAYEHHE COJIEHOCTH ATIaHTHYECKOTO
okeaHa Ha 45°—-65° c. m1. B cnoe 0—-1500 m.

[losrydeHHbIE pe3yabTaThl CBUAETENBCTBYIOT O SIPKO BBIPA)KEHHOM
CE30HHON M MEXTroJI0BOW M3MEHUYMBOCTH TEPMOXATUHHBIX XapakTe-
pUCTUK B pailoHe TpaH3UTHOU 30HBI ATIAHTUYECKOrO OKeaHa. AHa-
JIU3 TEPMOXAIMHHBIX XapaKTEPUCTHK CBHIECTEIBCTBYET O HAIMYUH
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MEXXI'OZIOBBIX JIMHEHHBIX TPEHAOB, HauOoJiee OTYETIMBO BBIPAXKEH-
HBIX TaK)Ke Ha MOBEpXHOCTH. B 1ieHTpe TpaH3uTHOM 30HBI 3aUKCH-
poBaHa 00JacTh C OTPULATEIBHBIMU 3HAYEHUSIMU JTMHEHHOTO TpeHaa
TeMIrepaTypsl 1o —2,5 °C/28 jer, B memoMm sl paiioHa XapaKTepHBI
OTpHIIATEIbHBIC JTHHEIHbIC TpeHabl conenoctu 1o —0,5 EIIC/28 nert.

BJIMAHUE HETPAJUITHOHHOI'O NPUBJIMKEHUSI
HA 'EHEPAILIMIO BEPTUKAJIBHOU TOHKOU
CTPYKTYPbI BHYTPEHHUMHA BOJIHAMMU

A. A. Cienbimes 2%, T, A, Pasysaii '

' MT'Y, Cesacmononw, Poccus
2 @Quauan MT'Y 6 2. Cesacmonone, Poccus
™ slep55@mail.ru

KuioueBsble ci10Ba: BHyTpEHHUE BOJHBI, TOHKAs CTPYKTYpa,
BOJTHOBBIE TIOTOKH MAacCCHI.

ToHKas cTpyKTypa THAPOPU3NUSCKHUX TTOJICH B OKeaHe — BEChMa
MIPUTATATEIbHBINA O0BEKT MCCIETOBAHUS, TATEKH OT MOJHOTO MTOHH-
MaHus. Bee gemo B TOM, 4TO MMeeTcs paJ MEXaHU3MOB T'eHepaluu
BEPTUKAIBbHOW TOHKOH CTPYKTYpHBI, KOTOpPBIE pabOTaIOT B Pa3HBIX T~
POJIOTHYECKHX YCIOBHAX. HampuMep, CTyneH9aToe pacciloeHue Mo
JeiCTBHEM JIBOWHOM MU PYy3un BOZMOIKHO, KOTJa TEMIIepaTypa U co-
JICHOCTH YOBIBAIOT € TITyOMHOW. B 3TOM cityuae MOXKET peaan30BaThCs
MEXaHHA3M KOHBEKIIHMH B BHJIE «COJIEBBIX MaJBLEB» M BBICOKOTPAIH-
EHTHBIE TPOCIONKH YepeayloTcs KBAa3HOJHOPOAHBIMH CIIOSIMH IO
TEMIIepaType U colieHOCTH. Jpyroii MexaHusM — oOpylLIeHUE BHYT-
PEHHHUX BOJH C HOCJIEAYIOMNM 00pa30BaHUEM IISTEH MEJIKOMacIITa0-
HOH TypOyJI€HTHOCTH, KOTOPbIE, PAaCTEKasACh, M MMOPOKIAIOT IIEPECIIO-
€HHOCTh O BepTuKanu. OgHaKo BHYTPEHHMM BOJHAaM He 00si3a-
TENIBHO OOpyIIaThes, YTOOBl MOPOXKIATh TOHKYIO CTPYKTypy. Henu-
HeiHbIe 3¢ GEeKTH IpU PaCIPOCTPAHECHUN AKETOB BHYTPEHHHUX BOJIH
MIPOSIBIISIIOTCS B TEHEPALIMY CPETHNX HA BPEMEHHOM MacIiTabe BOJIHBI
TEYEeHUH U TIOMPABKH K INIOTHOCTH, IPOMOPIMOHAIBHON KBaApaTy Te-
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KyIlel aMIUTATYAbl BOJHEI B cl1aboHeTMHEHHOM npuOmmkernn. O-
HAaKO IOCJIe TPOXO0XKICHHS BOJHOBOI'O MaKeTa HEBO3MYIIICHHBIN TPO-
(Wb MIIOTHOCTH BOCCTAHABIIMBACTCS.

[IpencraBisier wWHTEpeC HMCCIEAOBATh T'eHEPAIMIO BHYTPEHHUMH
BOJIHAMH «HEOOPaTHMOI» TOHKOW CTPYKTYPbI, KOTOpas COXPaHICTCS
MocJie TIPOXOKJICHHS BOJTHOBOTO MakeTa. Hamu ycTaHOBIIGHO B Tpa-
TUIIMOHHOM TIPUOJIMKEHHH, YTO TP y4eTe BpallleHus 3eMITH U CIABH-
TOBOTO TEYEHHSA, ¥ KOTOPOTO KOMIIOHEHTa CKOPOCTH, HOpMabHAas
HAIPAaBJICHUIO PACIIPOCTPAHEHUS BOJIHBI, 3aBUCHT OT BEPTUKAJILHOU
KOOPJIMHATHI, BEPTUKAIBHBIE TOTOKA MACChl Y BHYTPEHHUX BOIH OT-
JIUYHBI OT HYJIS. DTO CBSI3aHO C TEM, YTO YPaBHEHHUE JJISI aMILTUATY I
BEPTHKAJIbHOW CKOPOCTH BHYTPEHHHUX BOJH UMEET KOMIUICKCHBIC KO-
3¢ (UIUEHTBI, pElICHHE COOTBETCTBYIOIICH KpaeBOU 3aJaydl KOM-
IJIEKCHOE W 9aCTOTa BOJHBI UIMEET MaJIyt0 MHUMYIO 4acThb. CaBur ¢a3z
MEX]1y KOJIeOaHUSIMH IIIOTHOCTH U BEPTUKAIBHONH CKOPOCTH OTJIMYCH
ot /2. TloaTOMy BepTHKAJILHBIC BOJHOBBIC MOTOKH MACChl OTIIHYHBI
OT HYJISl ¥ IPUBOJIAT K TeHEPAIlUN BEPTUKAIBHON TOHKOHW CTPYKTYPBI.
B HeTpagunmoHHOM MPHONKEHUH, KOTJa YIUTHIBAECTCS BKIIA/I TOPH-
30HTaJIFHOM COCTABIIIONICH YTIIOBOH CKOpoCcTH 3emitn B cruty Kopwo-
JUCa, YpaBHEHHE U aMILTUTYIbl BEPTHKAIBLHOW CKOPOCTH HUMEET
KOMIUTEKCHBIE KOO (DUITUEHTHI Ta)kKe TIPU OTCYTCTBUW TEUEHHUS U BEP-
THKaJIbHBIC BOJIHOBBIC MIOTOKH MAacChl OTJIUYHBI OT HYJISI, YTO HPUBO-
JIUT TaK)XKe€ K F€Hepaluyd BEPTUKaJIbHOW TOHKOW cTpyKTypbl. Ho oHa
Ha OJIVH — JIBa IOPs/IKa cliabee TOH, KOTopasi TeHEpUPYETCs TIPH HAJIH-
YUY TEYSHHSI B TPAIUITNOHHOM IpuoOmkennu. [Ipu Hammany TeueHns
B TPaIUIIMOHHOM U HETPAJMIIMOHHOM MPUOJIMKCHUN TeHEpHUpYyeMast
BHYTPEHHUMH BOJIHAMH TOHKAsI CTPYKTYpa MPaKTUIESCKU UACHTUYHA.
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TEHAEHIUU USMEHEHUS TEMIIEPATYPbI BEPXHEI'O
400-METPOBOI'O CJ1IOAA CEBEPHOU ATJIAHTUKHA
B 1948-2018 T'OJAX

II. A. CyxoHoc

Hncmumym npupoOHo-mexHuueckux cucmem,
2. Cesacmononw, Poccust
™ pasukhonis@mail.ru

KuroueBble cioBa: TeMmriepatypa, KBaHTHIbHas perpeccus, Cesep-
Has ATJIaHTHKA.

CoBpeMeHHBIN pocT TemmepaTypsl MHpPOBOTO OKE€aHa MPUBOIUT
K JleCTa0MIn3anuy To0anbHON KIMMaTHYeCKOH CHUCTeMbl. Moieib-
HBIC ¥ HATYPHBIC OIICHKH MOKAa3bIBAIOT, UTO TIIOOATBHOE MOTETICHUE
Y CBSI3aHHBIC C HUM W3MEHEHUS KJIFOUEBBIX MMapaMeTpoB KimmaTta Oy-
IyT YCUIMBAThCA B OymymieM. I3MEHYHBOCTh COCTOSIHUS OKE€aHa WT-
paeT BaXHYIO pPOJIb B IEpepaclpeleICHHH TIIO0ATBHON TEIUIOBOM
SHEprud. B cBs3U C 3TUM MOTyUeHHE PEATHCTHIHON KapTUHBI YBOJIIO-
LMY TIOJISl TEMIIEpaTyPhl BepXHero ciiosi CeBepHON ATIAaHTUKY 3a JIJTH-
TENBHBIN MEPHoa HEOOXOAUMO I TIOHUMaHHUS TMPUYHH COBPEMEH-
HBIX U3MEHEHUH Kiaumara. [103ToMy 1elb paboThl — MOIYYHUTh YTOY-
HEHHYIO KOJMYECTBEHHYIO OIEHKY M3MEHEHHUS TEeMIIepaTyphl BepX-
Hero ciiosi CeBepHO ATIaHTHUKH 32 HauOoJee ATUTENbHBIA EPUOJT
10 TAHHBIM M3 HECKOJIBKUX UCTOYHHKOB.

Hcnonp30BaHbl CpeTHEMECSIUHBIE TAaHHBIE O TEMIIEpaType OKeaHa
W3 MacCHBOB OOBEKTHBHOrO aHaian3a okeaHa EN.4.2.2 u IAP u mac-
cuBa peaHanmsa okeana GECCO3 (Bepcus 3S6m) 3a nepuon 1948—
2018 rr. Hccmenyemblii perHoH orpaHu4eH KoopauHaTamu (0°—
70° c. m1., 8°-80° 3. .

B kauecTBe KOTMYECTBEHHOTO TOKA3aTelsl MOJITONEPUOTHOTO H3-
MEHEHHS TeMIIepaTyphl OKeaHa HCIOJE30BAHBI OIICHKU JIMHEWHBIX
TPEH/I0B MEIMAaHHBIX 3HAUCHUH 3TOM XapakTepucTuku. KBanTuinbHast
perpeccus IpeAcTaBiseT co0O0i MPOIeypy OLIEHKU MapaMeTpoB pe-
rpeccuu (Yaine BCETo JIMHEWHOH) Il TI000T0 M3 KBaHTUJICH HHTEp-
Baja oT 0 no 1 3HaveHuni 3aBUCHMON MepeMeHHOH. PacdeTsr mpoBo-
JUITACH IS KQXKIOTO MacCUBa JIAHHBIX B KXKIOM y3JIe CETKH Ha BCEX
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ropusoHTax ot moBepxHoctu 10 400 m. 3aTtem ko3 PHUIEEHTH KBaH-
TUJIBHBIX TPEHOB TEMIIEpaTyphl OKeaHa yCPEIHSINCH B TOM CIIOE.

JonronepruoaHple TEHACHIUN U3MEHEHUs TeMIIEpaTyphl B BepX-
HeM 400-MeTpOBOM CJI0€ TIOJIOKHUTEILHEI Ha Oobmieii yactu Cesep-
HOH ATJIaHTHKH, KpOME 00JIaCTH CyOIOISIPHOTO KPyTrOBOPOTA, TC KO-
3¢ GUIKEHTHI TpeHaa Maibl U oTpunatesbHbl (okoio —0,2 °C/10 ner).
[IpocTpancTBEeHHOE pacmpezeneHe o0macTeil ¢ BRICOKUME KO3 Qu-
IUEHTAaMHA TPEHAOB, IO HWCIOIB3YEMBIM JaHHBIM, pa3IHIacTCs.
ITo manapiM EN4, B okpecTHOCTH MeEKITaccaTHOTO POTHBOTCUCHHUS
1 'BUaHCKOTO TEYEHHS OTMEYAFOTCS IOJIOKUTENbHBIE KOA(PPUIIH-
enTsl TpeHaa (6omee 0,1 °C/10 ner). ITo manaeim GECCO3, monoxxu-
TENbHBIE TPEHIBI OTMEYAIOTCA B MHPOTHON mojsoce 0°—10° c. m1., 3a
HCKITIOYEHHEM BOCTOYHOH 4acTH 3KBaTOpHaibHOl obnactu. [lo nan-
HeiM [AP, Ha Oompureld wactu Tponuyeckold ATIAHTUKUA 3HAYUMBIC
ko3 purreHTs! TpeHa He o0Hapyx)eHbl. B ob6mactu Kanapckoro an-
BEJUTMHra OOHApYKEHBI IMOJOXHUTENbHbIE KO3(PQUIMEHTH TpeHaa
¢ BeinmunHamu 6oee 0,1 °C/10 et (6omee 0,2 °C/10 et), Mo JaHHBIM
EN4 u IAP (GECCO?3). B 3anagHo#i 9acTe CyOTpOITHIECKOTO KPYTo-
Bopota (k 3amaxy ot 40° 3. 1) OTMEUYaeTcsl MOTEIUICHHE B BEPXHEM
40-MEeTpOBOM CIIO€ C MaKCHUMaJbHBIMH BenuunHamu (Oosee
0,3 °C/10 ner) B obnactu nmepexoa I'onbdcTprma B CeBepoaTiaHTH-
yeckoe Tedenne. K roro-zanany ot I'pennanguu (k BocToky ot Mcnan-
JIH) OTMEYAIOTCSl 3HAUUMBIE TTOJIOKHUTENbHBIE KOI()(OUIIMEHTH! KBaH-
THWIBHOTO TpeHa 1o nanaeiM EN4 u IAP (GECCO3), koTopsie He 00-
HapyXHUBAIOTCSI 110 IPYTOMY MacCUBY JaHHBIX.

Taxum o6pazom, B 1948-2018 rr. moteruenue Bepxuero 400-meTt-
poBoro ciost CeBepHON ATIaHTHKH B OCHOBHOM HA0JIOAAETCs OT IK-
Batopa A0 50° c. m1. 3a 3ToT 71-n€THUN TIepruo pOCT MEAUAHBI TEM-
neparypsl B OKpECTHOCTH MexkiaccaTHOro nmpoTuBoTeueHus: u ['Bu-
aHCKoro TeueHus, KaHapcKoro amBeJUIMHTA W 3alaJlHOW 4acTH CyO-
TPOIUYECKOro Kpyroopora coctaBmi ~ (0,7 °C, a B OKpeCTHOCTH
Toneperpuma — mouru 1,5 °C. Ilpu 5TOM B HEHTpaJIBbHOM YacTu cyo-
MIOJIIPHOTO KPYTOBOPOTA OTMEYAETCS MMOHIKEHUE MEeIUaHbl TeMITepa-
Typsl BepxHaero 400-MeTpoBoro cios okeana Ha ~ (0,7 °C.

HccnenoBanne BRIOIHEHO 3a cyeT rpanTa Poccuiickoro Hay4yHOTo
(donnma Ne 23-77-01054, https://rscf.ru/project/23-77-01054/
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MATEMATHUKA KAK ITPOU3BOJAUTEJIBHASA CHAJIA.
MHHOCBAIIAETCA 300-JIETUIO AKAJEMHWUN HAYK
N NNPEBUJAEHTAM — MATEMATHUKY M. B. KEJIIbILIIY
N AJMUPAJILY . I1. JUTKE

T. A. CymkeBu4

UIIM PAH, Mockea, Poccus
™ tamaras@keldysh.ru

KualoueBsble cioBa: maremaTnka, 300 net, AkageMus HayK, HCTOPH-
yeckoe npocetienue, npesuaeHt, M. B. Kenapi, @. I1. Jlutke, xo-
pabnectpoenre, MupoBoil OkeaH, KOCMOC, PAKETHO-SIIEPHBIH IITHT.

B 2024 r. Ha rocy1lapCTBEHHOM YPOBHE MPHUHATHI KIIIOYEBbIE JH-
peKTUBHBIC JOKYMEHTHI, B ToM uucie [locnanue [Ipesunenta dene-
pansHOMY CoOpanuto 29.02.2024. Oco0oe BHUMaHHUE 3aCITy KUBAIOT
TPHU «MaNCKUX yKa3a», KOTOphI€ BIepBble 3a nocieanue 30 jgeT onpe-
JIETAIIA HAPABIICHUS ¥ IPUOPUTETHI B MHTEIJICKTYJIbHON U TYXOB-
Hoit cepe: Pacnopsokenue [IpaBurensctBa Poccuiickoii denepariu
o1 03.05.2024 Ne 1086-p «O06 ycranosnenuu J{Ha Mmatematuka» 1 me-
KaOpst — JIeHb POXKIACHUS BEITUKOTO PYCCKOTO MaTeMaTuka Hukosas
Wpanosuua JlobGauesckoro (01.12.1792-24.02.1856); Yka3 Ilpe3u-
nenta Poccuiickoit @enepanuu ot 07.05.2024 Ne 309 «O HauuoHa b-
HBIX IMenax pa3Butusi Poccuiickoit ®enepanud Ha MEPUOJ  JIO
2030 roga u Ha nepcnekTuBy 110 2036 roga»; Yka3 Ilpesnaenta Poc-
cuiickoit deneparun ot 08.05.2024 Ne 314 «O06 yrBepxaeanu OCHOB
rocyIapCTBEHHON MONMUTHKN Poccuiickoit deaepanuu B 00IaCTH MC-
TOPUYECKOTO MPOCBEIICHUsI». Llenh paboThl — HCTOPUIECKOE IPOCBE-
HICHUE.

B ron 300-netust AkageMuu HayK U HAyYHBIX MOPCKHUX 3KCIEAU-
i B ApKTHKE ITyOJIMKaIus MOCBAImaeTcs 95-netnto Mopckoro ru-
podusnueckoro mHcTHTyTa AKagemun Hayk (MI'M) m ero myxe-
CTBEHHBIM COTPYAHHKaM, a Takxe 80-1eTuro oCBOOOXKIACHHS OT (a-
mucToB 9 Mas 1944 . nereagapraoro CeBacTomnois («CBSIIEHHBIH T0-
pOI» Ha TPEYECKOM SI3BIKE) — CAMOTO T€POMIECKOro u3 12 COBETCKHUX
ropojioB-repoes u bpecrckoit kpenoctu. KpacHas apmust ocsoboauia
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ropoj 3a Tpu JHs mrypma. 1 mas 1945 r. B Ilpukaze Ne 20 Bepxos-
Horo I'maBHOkomaHnytomero Mapmana Coerckoro Coroza
. B. Cranuna ropon CeBactomnonb, Hapsay c¢ Jlenunrpamom, Cra-
muarpagoM u  Opeccoit, BmepBele Ha3BaH «lopomom-I'epoem».
B o3xamenosanue 20-netus BEJTUKOM [To6eip cCOBETCKOro Hapoaa
9 mas 1945 r. Ilpesunuym Bepxosaoro Cosera CCCP npunsn Yka3
ot 08.05.1965 Ne 3566-VI «O0 ytBepxnenuu Ilonoxkenus o mouert-
HoM 3BaHuu «l'opoa-I'epoit»» u Ykaz ot 08.05.1965 Ne 3564-VI
«O Bpyuenun ropony-reporo Cepacromomo opaeHa JleHnHa u Me-
Janu «3010Tas 3Be3gany.

JBaxkap! pa3pylIieHHBIN 10 ocHOBaHuUs npu [lepBoit 06opoHE BO
BpeMsi Kpeimckoii BoitHbl (18531856, B 1954—-1955 obopona au-
nack 349 nueit) u Bropoii o6oponsl Bo Bpems Benukoii OTeyecTBeH-
Hoit BoitHbl (1941-1945, B 1941-1942 oGopona mnunack 249 mHeit)
ropoJ mocTpoeH 3aHoBo ¢ ygactueM Bcero CCCP u B 1950-¢ rr. mipu-
HSJ1 CBOM COBpEMEHHBIH 00K 6estoro u BenndecTBeHHOro CeBacro-
nosst. [lamsiTHUK «3aTorieHHBIM Kopabisim» B [lepByro o0opoHy —
cumBoJ CeBacTOIOIIS: 3aTOMHIIH, YTOOBI Bpar He TIPoIIes B OyXTy...

C nagama XXI B. CeBacTomnoib MyXECTBEHHO IEpKUT TpeTpio
000pOHY, KOT/Ia YKPaWHCKHE BJIACTU TPU MOUTHEWINEH IMOAIepIKKe
CHIA u ctpan HATO mnpITaroTcss YHHITOXUTE PYCCKHE (IIOT B TO-
poxe pycckoit ciabbl. C 2014 r. Kpeim u CeBacTormons B coctaBe Poc-
cuu. CuTyauus paaudKalbHO OCJIOXHWIach B ychnoBusix CBO
¢ 24.02.2022 — BeIHYX/IeHbI 3amumarh ropoa u ¢uiot ot BIIA, pa-
KETHBIX U JPOHOBBIX aTak B BO3/AyX€, Ha CYyIlle U HA MOPE HOBOTO ajlb-
staca 56 ctpan (Ha 09.05.2024) Bo rmaBe CIHA u HATO, Bemymmx
«TUOPUAHYIO BOWHY» NpOoTHB Poccum, B TOM YKCIIe C eTbI0 3aBOCBa-
Husa Kpsima u CeBacronons. ['opon v ero >xutenu, BKIItOYas COTPyI-
aukoB MI'U PAH, oTimuatorcst 0cOOBIM My>K€CTBOM — pabOTAroOT, HE
CIAIOTCSI U IPOBOJST HAay4YHbIE KOH(pepeHnru!

2022-2024 rr. BOHAYT B UCTOPUIO KaK T'OJbl TEKTOHUUECKHX TJI0-
OaNbHBIX TIEPEMEH B TEOIOJIMTHKE, IKOHOMHKE, HayKe, 00pa30BaHHH,
TEXHUKE, TexHoJorusix B Poccun u mupe. [1ogo0HbIe IepeMEeHBI TIPO-
HCXOJST B KQXKJIOM CTOJICTHH, TOTOMY B TAKHE MOMEHTHI BYKHO aKTH-
BH3HWPOBATH HCCIIEIOBAHS IO HICTOPUH 3HAHUH, OTIPEIETUTh IPHOPH-
TETHl ¥ HAWTH OTBETHI HAa BHI30BHI OTCUCCTBCHHON HAyKH TIpH 00s3a-
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TEBHOM YCJIOBHU obecredeHusi 0e30MmacHOCTH U cyBepeHurera Po-
nuHbl. U, Kak Bcerma, Kaapel M JUAEPHI, HayKa U oOpa3oBaHUE pe-
maroT Bce!

B ycnoBusix xecTodaidmero UUBHIM3ALIMOHHOTO KPU3HCAa U IIO-
CJIEJICTBHI MepBOi MUPOBOM BOWHBIL, peBosronuii 1917 r. u I'paxxnan-
CKO¥1 BOIHBI CIIaCEHNE U YCKOPEHHOE Pa3BUTHE HAYKU 1 00pa30BaHUs
BO3IJIaBWIM akageMuku reonor Asnexcanap llerpouu Kapnuuckuii
(07.01.1847-15.07.1936) — mepssrii Ilpesunenr PAH (1917-1925)
n AH CCCP (1925-1936), u pycckuit maremaTuk Bragumup Annpe-
eBu4 CtexuoB (09.01.1864—30.05.1926) — ocHOBaTeNb U MEPBBIN JH-
pektop (1921-1926) mepBoro akagemuaeckoro GU3MKko-MaTeMaTHye-
CKOT'O MHCTUTYTA, U3 KOTOoporo B 1934 . co3ganmu @usnyeckuii 1 Ma-
tematnueckuit ”HCTUTYTHl AH CCCP. B.A.CTeKi10B SBISUICS BBIAAO-
LIUMCSl OPraHU3aTOPOM M yMEJ COYETaTh HAYUYHYIO NEATEIbHOCTb
1 paboTy B TOCYAApCTBEHHBIX CTPYKTypax. braromaps ycwimasm
B. A. Crexnosa B 1925 1., B cBo#t 200-neTHUII 100umeH, IpOBEACHUEM
kotoporo 3anuMmaics B. A. CreknoB, AkagemMusi HayK cTana «rjiaB-
HBIM HayYHBIM YUPEXKICHUEM) CTPAHBI, a FOOWJIeH, Tpa3AHOBABIIHIACS
B ceHTAOpe B TeueHune 10 qHEH, MpUHSI XapakTep HAIWOHAIHLHOTO
npa3aHuka. B 2024 r. HayuHas oOmiecTBeHHOCTh oTMedaeT 160-netue
co mus poxaeHus B. A. CrekmoBa un 90-1eTHHE 100MIE€H OCHOBAaHUS
Marematndeckoro mHCTUTyTa nMeHH B. A. CtexiioBa m ®usndye-
ckoro uHctutyta umMmenu II. H. JlebeneBa (AH CCCP B 1934—
1991 rr.; PAH ¢ 1991 r.) — nepBbie akaieMUYeCKHE HHCTUTYTHI — MU-
POBBIE JTUAEPHI.

Uctopux Hayku axanemuk B.W. Bepnagckuit (12.03.1863—
06.01.1945), reonor, MuUHEpAIIOT, KPUCTAIIIOTpad, TEOXUMUK, B JIO-
KJ1aJe Ha TeMy « MBICIIM O COBPEMEHHOM 3HaY€HUU UCTOPUH 3HAHUI»,
MIPOYMTAHHOM Ha MEPBOM 3acenanuy Komuccuu o UCTOPUN 3HAHHMA
AH 14.11.26, roBopsi 0 IEPEIOMHBIX MOMEHTaX B UCTOPHUH TOCYAap-
CTBa, HATIOMHWJI, 9TO 0e3 MPeeMCTBEHHOCTH HeT Hayku: «Vcropus
HAyKH SBIIICTCSA B TAKHE MOMEHTBI OPYIUEM JOCTHKEHUS HOBOTOY.

B nepuon obocTpenus «xonoaHoi BorHBD (1946—1991) ¢ yrpo-
3aMH «epHOM BOWHBI» mocie Bemukoit OteuecTBeHHON BoOlHBI
1941-1945 rr. obpa3namu BICHIETO CIyKeHHs PojiHae ctanu coBeT-
ckue nuaepsl — akageMukn Akagemun Hayk CCCP Tpu pycckux re-
Hus — «Tpu K»: I'maBHbIi MaTeMaTik Mctucnas BeeBononosud Ken-
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ner (10.02.1911-24.06.1978), mexanuk-koHcTpykTOp Cepreii [1ag-

noBu4 Koposes (12.01.1907-14.01.1966), ¢uzux Urops BacunseBuu

Kypuatos (12.01.1903—-07.02.1960). «Tpu K» Bo3rmaBunu Tpu 3110-

XaJIbHBIX TPOEKTa — «ATOMHBIN NMpoekT», «KocMuueckuil mpoekT,

«PakeTHO-siIepHBIN ITUT» U B cepeanne 20-To B. COBEPIIIIIA HAYYHO-

texHudyeckyro pesogonuio B CCCP. Ilouemy B Poccun 1o cux mop

HeT namsTHuKa «Tpu K», 4T00BI BceMy MUpy HAallOMHWHATh O HAITUX

BENTMYANIIIAX TOCTIKCHHUSIX M CITOCOOHOCTH 3aUTUTE Ponnay? DT

I'epou u nmpexae Bcero M. B. Kenapin — myummii [pesunent Axane-

mun Hayk (19.05.1961-19.05.1975) 3a Bcto ee 300-1eTHIOK HCTO-

puto — noguanu npectk HAYKU u coerckux YUEHbBIX Ha Takyto

HEAOCATaeMYI0 BBICOTY, YTO B 20-M B. TOJIBKO COBETCKAs OTEUECTBEH-

Has HayKa MorJja KOHKypupoBaTh ¢ Haykoi CIIIA u Bcero Mupa, a Hac

HE TOJBKO OOSUTUCh, HO M yBaXkaau Bo BceM wmupe! [locratouHo

BcriomHNTH [lepBriit UC3 (04.10.1957), Ilepssriit noner 0. A. I'ara-

puHa (12.04.1961), Ilepssrit atomuslit negokon (05.12.1957) u 1. 1.

70 ner Hazax cmymieHa Ha Boxy llepBas aToMHas MOABOHAS JIOIKA

(21.01.1954) u 3amymiena B netictue [lepBast aToMHas 3JIEKTPOCTAH-

us (26.06.1954)! U sto ycnexu B marematuke!

B MwupoBoii suTeparype HET HHYEro IMOJOOHOTO H3AAHHIO

JI. JI. JTammay «Teopernueckas dusuka» B 10 ToMax u «reopernde-

ckoro muanmyma Jlangay»! Bo Bpemena CCCP MI'Y um. M. B. Jlo-

MOHOCOBa BXOJWJI B TPOMKY MHPOBBIX JInepoB HapaBHe ¢ CopOOH-

Hoii B [Tapmxe 1 Oxcdopaom B AHITINH, OCHOBaHHBIX B 12-M B., a ¢pu-

3WMYECKUH W MeXaHUKO-MaTeMaTHYeCKui (paKyIbTeThl OBLIH JTyd-

mUMH B Mupe — pesynstar «pedopmer» U. B. Ctanmna 1o

MIOATOTOBKE HAYYHBIX U MHKEHEPHBIX KaapoB B 1946 1.!

B 2024 rogy He00X0AMMO OTMETHTH 3HAKOBbIE FOOMIICH:

— 75-nerne ucBITaHUSA IEpBOH «aToMHOM 00MOBI» PJIC-1 Ha Cemu-
nanatuHckoM nosmmrode 29.08.1949 — snoxanbHOE cOOBITHE, H€-
MOHCTpPHpYIOIee KOHEIl aMEPUKaHCKON MOHOMIOINH U MOSIBIEHUE
BTOpOoii aromHoit nepkaBel CCCP, xoTtopas Bckope obOorHaia
CHIA mocne ucnbitanus 12.08.1953 mepBoit «TepMosiaepHON
0oMOB» PJIC-6¢ («croiika», rnaBHbd TeopeTuk A. J[. Caxapos)
Y 3allycka B IPOMBIIUIEHHYIO SKCIUIyaTalli0 NMEepBOW aTOMHOM
craunuu 70 jet Hazax 26.06.1954.
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— 120-etue co AHA POKACHUS «OTIAa ATOMHONH OOMOBD) — TTIABHOTO
koHCTpykTOpa IOmms bopucosmya Xapurtoma (27.02.1904—
18.12.1996).

— 110-metue co OHSA POXKACHUS TIABHOTO TEOPETHKA «AaTOMHOM
O0omObl»  fxoBa  bopucoBmua 3empgoBuua  (08.03.1914—
02.12.1987).

C umenamu cosparenei «PakeTHO-AaepHOTO LIUTa» — Tpex Io-
cinennux IIpesugentoB AH CCCP — matematuka M. B. Kenapimia,
¢usuka A. I1. Anexcannposa, matemaruka ['. 1. Mapuyka — cBs3ana
BBICOYANIIAs OLICHKA UX JESITEIBHOCTH «30J10TOM BEK OTEUECTBEHHOMN
Haykmn». menem [pesnnenra nazana «2Omnoxa Kenapimay. Oto 6na-
rojaps UX Hay4YHBIM MOJIBUTAM U 3aciyraM ObLI 00ecriedeH cTpaTeri-
YECKHI MapuTeT IBYX MOJIUTUYECKUX CHCTEM W BOCHHBIX OJOKOB BO
rmaBe ¢ CCCP u CIIA u okono 80 meT HET 1y100aJbHBIX MHPOBBIX
BoitH. CCCP cran MUpOBBIM JIUAEPOM 110 AaTOMHOM SHEPreTHKE, AaTOM-
HOMY TIOJIBOTHOMY ()JIOTY U aTOMHBIM JISZIOKOJIaM.

Huxkro u3 ¢punocodos, B ToM yncie MaTeMaTHKH-(QUIIOCO(BI aKa-
nemuku B. W. Bepranckuit (12.03.1863—-06.01.1945), ocHOBONOI0X-
HUK YYECHUs 0 HOOC(epe U «Hay9IHask MBICITh KaK TNIAHETHOE SIBJICHUE),
u H. H. Mowncees (23.08.1917-29.02.2000) («YenoBek u HOOC(hepay,
«Cynpba nusmwmmsanuu. [lyte Pazymay), He cMor mpeacka3arh, 9TO
TEOPETHYECKUE JNOCTHKEHUS B (M3UKE M MaTeMaTHKe, a TaKKe OT-
KpBITHE KOCMUYECKON 3pBI UeJIoBeYeCTBA B cepennne 20-To B. CTaHYT
¢dbynnamenToM QopmupoBanus «L{udppoBoit peambHOCTH» B Hadaie
21-ro B. Ha Bcel IUTaHETE.

OTO BBI3OBHI [Tl «MAaTEeMAaTHUKH — APHIIBI BCEX HAYK, HO CITy>KaHKU
¢bmukm» B 21-M B., a 31a Ppaza M. B. Jlomonocosa (08.11.1711—
04.04.1765) u3 cepenunbl 18-ro B.. OgHAKO ¢ Te€X MOp MaTeMaTHUKa
MOCIIEIOBATENILHO paciupsuia chepy NPUIOKEHHH U B IMOCIEAHUC
roJpl IOKOpUJIa BCE HAyKH U HaceleHue Bcell IuiaHeTsl. Hemenkuil
marematuk Kapn ['aycc (30.04.1777-23.02.1855), @wieH-KOppecIioH-
nent ¢ 31.01.1802, moueTHslit wieH 24.03.1824 MmnepaTtopckoii Aka-
JIEMHUH HAyK, 4aCTO TOBOPIIL: «MaTemMaTnka — apuiia HayK, apudme-
THKa — I[apUlla MaTeMaTHKW», MOMYepKHBas BaKHOCTH MMOHATHS
«4ucio» B MareMaTtuke. B Bospacte 62 ner 'aycc Belydns pycckuit
SI3BIK — OYEHb XOTeJ YMTaTh B opuruHaie Tpyast H. U. Jlobauesckoro,
KOTOPBIA HE ObLT WieHOM AKaJeMHH HayK, HO MPOCIAaBHJICS CBOCH
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«reoMeTpuel» u Kak pextop KazaHckoro yHMBepcuTeTa — Ha IMOCTY
ob11 18 et (1827-1845) u 3aHMMaeT TPeThe MECTO TIOCTIE aKaJIeMHU-
KOB MareMaTHkoB pekropoB MIY —  B. A. CagoBHuuero
(p. 03.04.1939), I'epos Tpyna Poccun, ¢ pexopaom 32 roga ¢ 1992 no
2024 r. cpean Bcex peKTOpoB By30B, U ['epost ConmanrcTudeckoro
Tpyna CCCP WU. I'. Ilerposckoro (18.01.1901-15.01.1973) — pexTo-
pom MI'Y 6611 22 rona B 1951-1973 rr. Tpu MaTematnka 3aHUMAIH
ITOCT PEKTOPOB YHUBEPCUTETOB B Pa3HBIE HCTOPHUECKHE 310X — Poc-
cutickas ummnepus, CCCP, noBas Poccus. 3ToT (hakT sBIsSETCS CBUIC-
TEJBCTBOM H ITOJATBEPKICHHEM Ba)KHOW POJIM MaTeMaTHUKU B OTEYe-
CTBEHHOH crcTeMe 00pa3oBaHUs Ha MPOTSHKEHNN TPEX BEKOB.

Opnako B camoii AKaJieMHt HayK epBeIM MaTeMaTikoM — [Ipesn-
neatom AH CCCP (19.05.1961-19.05.1975) cran «I'naBusiii Teope-
THK KOCMOHaBTUKU» U «[NaBHbIN MaTemaTuk» Mcrucinas Beesoo-
oy Kenapinn (10.02.1911-24.06.1978). U dpakruyecku ¢ 1961 no
2013 r. ¢ nepepsiBoMm, korna [Ipesunentom AH B 1975-1986 rr. ObL1
¢u3uk  A. I1. AnekcargpoB (13.02.1903-03.02.1994), a B 1986—
1991 rr. T'. 1. Mapuyk (08.06.1925-24.03.2013), Bo TiaBe Akajme-
MuM Hayk Obun Marematuku. Keratw, ¢ 1961 no 1991 r. rmaBamu
AH CCCP ©Opun pykoBoautesnn «AToMHOTO» H «Kocmuueckoro»
MIPOEKTOB M TMpoeKTa co3nanusi «PakeTHo-snepHoOTO muTa» — ['epon
Conmanuctrueckoro Tpynaa 3a uckimounTenbHble 3aciayru. Cpeau Ma-
teMatukoB M. B. Kennpim — equacteennsiii Tpuxasl ['epoit Corua-
muctudeckoro Tpynma (1956, 1961, 1971) u 6eccmennsiit [Ipencena-
tenb MHTC o K1 mpu AH CCCP ¢ ero ocHoBanust B 1959 r. no
nocienuero Aus xKu3Hu B 1978 1.. C 1991 mo 2013 r. [Ipesunentom
PAH Opin marematuk axagemuk IOpuit Cepreesuu Ocunos
(p- 07.07.1936) — yuactHHK paboT mo «KocMudeckoMy» MpPOEKTY
u IIpencenarens MHTC o KU npu PAH.

I'ocynapctBo Poccuiickoe — cBepxAepkaBa Ha MOPAX M OKEaHax:
MOpCKOMY (IIOTY, MOPCKOMY JelTy U MOpcKoi Hayke 6onee 300 mer,
HauynHag ¢ pedopm Ilerpa Bennkoro B Havane 18-ro B. Y auBuTepHA
HCTOpHS COTpyIHHUYECTBAa AKaJeMHUU HayK, YUYEHBIX M MOPCKHUX Be-
JOMCTB M MoperiaBatesneil. Mopckue oduuepsl — 3To Bcerga Obiia
9MIHTA, AaXKe OATFHBIM TaHI[aM 00ydald, YTOOBI OCAHKY JeprKai. Boi-
JAIOIIMecs MOpEIUIaBaTeNd ObUIM MOYETHBIMH UYJeHaMHU AKaJeMHH
Hayk, kanuTaH-komannop Ilnaton Sxosnesuu ['amanes — «BOeHHO-
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mopckoit JJomonocoBy, anmupan ®@enop Ilerposuu Jlutke — Ipe3u-
neHT Axkagemun Hayk (23.02.1864-25.04.1882).

ITone3Ho 3HatTh, YyTO B poccuiickol uctopun 19-ro B. cocTosoch
YHHUKaJIbHOE COOBITHE, YPOKH KOTOPOTO IIOJIE3HBI U HBIHE: CUPOTa-ca-
moyuka ®enop JIutke (17.09.1797-08.08.1882) — Bexoen u3 oopy-
CEBILUX HEMLIEB, CUPOTa C POXKICHUS — CTall Tpad)OM M HACTAaBHUKOM
LAPCKOTO ChIHA, A TAKXKE CHIMPAJI 3HAYMMYIO PoJib B MIMnepaTopckoit
AxazeMuH HayK Kak MOpeIlIaBaTeb, reorpad: 4IeH-KOPPECIIOHAEHT
¢ 16.12.1829, mouetnsrit unen ¢ 03.12.1855, [Ipesunent ¢ 23.02.1864
o 25.04.1882. C ocHoBaHus AKaJeMHHN HAyK MOpEIIaBaHUE, HABH-
rauusi, MaTeMaruka Oblin B mpuoputere. Tak uto agmupan — IIpesu-
JEHT — 3TO JaHb T'OCYJApCTBEHHON MOJUTHKH, IEIbI0 KOTOPOU OBIIIO
o0ecrieueHre BhIXOJa K MOpSIM M OKeaHaMm. He ciydaliHO akTHBHO
OCBaMBaJIM CEBEPHBIC MOPS U OKEaH, a Takke (PaKTUUECKH MEePBBIMU
JIOCTUTIH 6eperoB AHTapKTUIBL: pycckne MoperutaBarenn @. . ben-
nuHcrayseH 1 M. I1. JIa3apeB nepBbIMU NMOJOLUIN K AHTAPKTUYECKUM
menbhoBeM JenHukaM B 1820 1. JIutke ¢ nercrBa Beerna MHOTO YH-
Tajg B yIwics (Jaile 3aHuMalcs caMooOpa3oBaHHEM) U B OYEHBb KO-
POTKHH CPOK, MTapajlIeIbHO CTy)0€e, OH CyMeI BOCIIOJIHUTh OCHOBHBIE
npobensl cBoero Oosnee yeM ckyaHoro oopasosanus. Ero Osictpo 3a-
METHJIM U BBIACTHIN (PIOTCKHE HadalbHUKH, KOTOPBIE €r0 aTTecTo-
BaJIM, KaKk OTIUYHOTO odurepa. Ho Jlutke Medran o 3aHATUAX CIIEITH-
aIbHOI Hay4yHOW NeATEeNIbHOCTHIO, K KOTOPOIl Bcerja OcCoOeHHO Jie-
xano ero cepaue. «Tpemsa oruamm» ['eorpaduueckoro oOmecTsa
owun Jlutke, bap n Bpanrens. JIutke nmpuHamIexkana BeAymas poib
MIpU 3apOXKIeHUN MBICTH 00 yupexneHnu [ eorpaduueckoro ooie-
CTBa U IIPU MIPETBOPEHUH €€ B )KU3HB (MIMEHHO OH pa3pabaThIiBal yCTaB
Oo6mecTBa). 6 (18) aBrycra 1845 r. BeicoyaiiiiM moBeseHHEM UMIIe-
patopa Hukomas I Obuto yTBep)kIIeHO NpEACTaBICHHE MHHHCTPA
BHYTpeHHUX nen Poccuiickoit mmnepun rpada JI. A. Tlepockoro
o co3gannu B CankT-IlerepOypre Pycckoro I'eorpaduaeckoro Oomie-
ctBa (c 28 mexadps 1849 r. — Ummeparopckoe Pycckoe ['eorpadude-
ckoe OOmecTBo). [Ipu npesunente @. I1. JIlutke B Akagemuu Hayk
C YCIIEXOM MpOoJoJIkKala pa3BUBAaThCA TPaaULUs OpraHU3allud HAyd-
HBIX DKCIIEIUITNN.

B niepuon npesunentcrea @. I1. JIutke B cocTaB AKajgeMuu HayK
Bomwio 18 HOBBIX AeHcTBUTENbHBIX WieHOB. [Ipu @. I1. JIutke crano
pPEeryISIpHBIM TPOBEJCHUE TOPKECTBEHHBIX 3acelaHuii AKaJleMuu
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HayK, IOCBSILEHHBIX aMATH BBIIAIOIINUXCS A€ATEIeH OTEYECTBEHHOM
KyInsTyphl 1 Hayku: M. B. Jlomonocosa (1865 r.), H. M. Kapam3una
(1866 t.), Mutpononura E. borxoBuruHosa (1867 1.), . A. Kpsuioa
(1868 1.) u 1p. B wecth w0bOmnes M. B. JlomoHOCOBa, IO HHUIMATHBE
@. I1. Jlutke, umnepatopom Anexcannpom Il Oputa yupexnena Jlo-
MOHOCOBCKas IPEMUS «3a BaKHBIC N300PETEHHS 1 OTKPBITHS, CACTIaH-
Hbeie B Poccum». B 3TH ke ronbl Bo3pociu MaciTaObl U34aTeIbCKOM
JeATENLHOCTH AKaneMuu Hayk: M3maHel paboThl MaTeMmaThka
I1. JI. YeOpmmeBa, actpoHoma . M. [lepeBomumkoBa, ¢uonora
4. K. I'pora, «Mctopust Poccun ¢ npesneiimmx spemen» C. M. Couo-
BbeBa, counHenus ['. P. Jlep>xaBuHa U T. 1.

M. B. Kengsim nocne u3bpanus [pesuaentom 15 mas 1961 r. op-
TaHU30BaJl IMPEACTABUTEIBHBIE TOPXKECTBEHHBIE MEPOMPUATUS TI0
ciaydato 250-netmst Mwuxamna BacwmibeBuua Jlomonocoa (1711—
1765), OTKpHITHE KOTOPHIX TMpoXoawsao B bomeimom TeaTpe.
ITpu M. B. Kenppiiiie paciBeno U3AaTebCTBO AKaJEMUM HayK
«Hayxka»!

Ho noiiner nu yenosedectBo mo mytu Pasyma? OTBeT Ha 3TOT BO-
MIPOC U €CTh TJIaBHBIN OTBET Ha BBI30B «BEKa MPEAYIPEKICHUSY.

«Iudposas» u «kocMUUecKash [UBIIU3AIUN — 3TO PYKOTBOPHBIE
CHUCTEMBI Pa3BUTHUS UYEJIOBEUECTBA, KOTJA BEIYIIYIO POJIb CHITpald
MATEMATHUKA u KOCMOC. A B 3THX c@qpax CCCP co3nan Takoi
HayuHbIH noTeHIman ¢ nomoiursio BEJIMKOU Axanemuu nayk CCCP
(1925-1991 rr.) u ny4iedt B MUpe CUCTEMbI BCEOOIIIETO U BBICIIETO
obpazoBanus, yro 6su1 [IEPBBIM B K0cMoce u JIMJJEPOM B o6ina-
ctu MATEMUKMU. Ha 3acenanuu npesnnentckoro CoBeTa 1o Hayke
n obpazoBanus B Jlenb Hayku 8 ¢deBpans 2024 r. BHOBb 3ar0BOPUIIH
0 BceoOIIeM MaTeMaTHUeCKOM 00pa30BaHUH.

T'ocynapctBo poccuiickoe — CBepXep)kaBa Ha MOPSAX M OKEaHAX:
MOpPCKOMY (UIOTY, MOPCKOMY AeITy W MOPCKO# Hayke Oomee 300 mer,
HaumHas ¢ pedopm Ilerpa Bemukoro B Havane 18-ro B. MHOTHE BHI-
JIAIOIIHECcs] MOpPEIIaBaTeNld ObUIM TOYETHBIMH WIeHaMH AKaJeMHU
HayK. /1 Ba>KHO IOMHUTD INIAaBHBIX TOCYAAPCTBEHHBIX AesTeNeH, KOTO-
peie co3manu «PakeTHO-SIIEpHBIN UT» B TpeX cpenax (OKeaHbl, Ha
3emMie U B arMocdepe, B KOCMOCE): MHUHHUCTP OOOpOHBI Mapiian
. ®. YcruHoB, HavansHUK redmrada mapmai C. . Axpomees, mpe-
Mbep-muHUCTp A. H. Kocwirun u Ilpesunent AH CCCP, I'naBHbiit
TeopeTtuk kocMOHAaBTMKH, ['aBHbII MaremaTUK CTpaHbl, OOUH W3
«Tpex K» M. B. Kenapimn — HayuyHbBI pykoBoauTenb ¢ 1946 mo
1978 1.
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MOPCKHE BOJIHBI TEILIA BAJITHMCKOI'O MOPSI
B. C. Tpaskun "?%, H. A.Tuxonosa "2, E. A. 3axapuyk '

L criery, Cankm-Ilemepbype, Poccus
2 FTOHUH, Mockea, Poccus,
®ytravkin99@gmail.com

KiaioueBble ciaoBa: MOpPCKHME BOJHBI TeIula, (HU3MKa OKeaHa,
bantuiickoe mope.

3a mocnenHue necATHWIETHS B MHPOBOM OKeaHEe CYIIeCTBEHHO
BBIPOCJIO YHCJIO DKCTPEMAIbHBIX COOBITHMH, SBISIONIMXCS MPUYUHON
AKOJIOTHYECKUX KaTacTpo( M COIHATbHO-IKOHOMHUYECKHX MOTEPb.
Mopckue Bomabl Temia (MBT) SBISIFOTCS NPOMOIKATEIBHBIMHE
JUCKPETHbIMM IIEpHOJAaMU C aHOMAaJbHO TEIUIOM BOAOW Ha
MMOBEPXHOCTH OTPEICICHHONH MOpCKOH akBatopuu. OHU OOHAPYIKEHBI
BO MHOTHX paiioHax MHUpOBOTO OKeaHa, B TOM YHCJIE B OKPAaUHHBIX
MOpSAX W TPUOPEXKHBIX aKBATOPUAX, a WX IUIOMIANb M TEPHOJ
CIIOCOOHBI JOCTUTATh HECKOJIBKHUX THICSY KHIOMETPOB M HEJCIHb.
Otmeuaetcs, uyro uHTeHCUBHOCcTh MBT Hambonee cymiecTBeHHa
B CPETHUX IIUPOTaX W B HEKOTOPHIX pallOHaX MOXET OBITH CBs3aHa
C KpyITHOMACIITaOHBIMU KJIINMaTHIECKUMHU MIPOIECCAMH.
O6pazoBanrie MBT cBs3bIBalOT ¢ aTMOC(HEPHBIMU ¥ OKEAHHYECKIMU
npoueccamu. MBT HMEIOT cuUIbHOE BO3JACHCTBUE HAa MOPCKHUE
OpraHWU3MBI W TPUOPEKHBIE DKOCHCTEMBI. bamanc  Mexmy
JOKAJIBbHBIMA ~ AHOMAJIUSIMU ~ OKCAaHMYECKUX M aTMOC(HEpHBIX
napameTpoB mo3BoisieT MBT cyliecTBOBaTh B T€UEHHUE HECKOIBKUX
JIeT.

Bantuiickoe Mope — BHYTPUMATEpHUKOBOE, CYIIECTBEHHO
OTpaHUYCHHOE MOpE, IIEITMKOM Jiexallee B npeaeiax menbpa. OHO
XapaKTepHU3yeTCs CI0KHBIM OUepTaHHEM OeperoB, He3HAUNTEIbHBIMH
CpPeIHUMH TIIyOMHAMHU W CJIa0bIM BOJOOOMEHOM C ATIIAHTHUYECKUM
okeanoM. Ha BogocOopHoM Oacceline bantuiickoro Mopst poKuBaeT
0osee 85 MITH YENOBEK, YTO CBHJIETEIHLCTBYET 00 MCKIIOYUTEIHHON
BAKHOCTH KIMMaTUYECKUX U3MEHEHUH B bantuiickoMm peruose.

Ienwto Hamel padboThl siBasieTcs Beiaenenne MBT B bantuiickom
Mope 3a 1993-2022 rr. u OLEHKa MX OCHOBHBIX XapaKTEPHCTHUK:
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3aHUMAaEeMOW IJIOIIAAH, MPOAOJDKUTENBHOCTH — CYLIECTBOBAHUS,
WHTEHCUBHOCTH, KyMYJSTHBHON BENWYMHBI. Takke MbI MOAPOOHO
HCClielyeM MeXaHM3Mbl oOpa3oBaHMs OOHOH W3  HauOolee
MIPOJIOJDKUATENRHBIX ¥ WHTEHCHUBHBIX MBT, 3adukcupoBaHHOM
¢ okta6ps 2000 r. mo mapt 2001 T.

B pabore wucnmomedytoTcs gaHHble 3a  1993-2022 1T

THAPOPU3HIECKOTO peaHanmza Banruiickoro Mops
BALTICSEA REANALYSIS PHY 003 011, pmocrymHoro Ha
ropTase Copernicus Marine Service

(https://data.marine.copernicus.eu/product/ BALTICSEA REANAL
YSIS PHY 003 011/). OcHoBo#i peaHanm3a SBISCTCS MOJIENTb
NEMO-Nordic. IIpocTpancTBeHHOE pa3pelieHHe [0 [IHPOTE
u gonrote cocraBisieT 2’ u 3'20” coorBercTBeHHO. Ilo BepTuKamn
MacCHB COJIEPKUT 57 TOPU30HTOB OT MOBEPXHOCTH N0 TIyOWHBI
711 M. BeptukambHas CKOpPOCTh TEUEHHH W pacCUMTHIBajIach Ha
OCHOBE YpaBHEHHS HEPa3PhIBHOCTH.

B paGore Ttakxke wucnonb3yroTcs naHHble 3a 1993-2022 rr.
robdasbHOTO  KimMarmueckoro  peanaamza ECMWFEF  ERAS.
IIpoctpanctBenHoe pazpemieaue ERAS cocrasnser 0,25° mo mmpoTe
U Joarore. MacCHB COJEPKUT €XKEUaCHbIE NaHHBIE 3a TEepUoi
¢ 1940 r. mo Hacrosiee BpeMsi. Mbl HCTIOJIb3yEeM JIaHHbIE O TTOTOKax
KOPOTKO- ¥ JUTMHHOBOJIHOBOW pajivialiiyl, a TaKXKe MOTOKAaX CKPBITOTO
1 SIBHOTO TEIUIa Ha MMOBEPXHOCTH OKEaHa.

MEI Takke UCTIONIb3YEM TaHHBIE O CKOPOCTH U HANPaBJICHUU BETpa
3a mepuon 1993-2022 rr. ¢ mecTy NpuOPEKHBIX CTAHITHI ITBEACKOMN
METEOpOJIOTUYECKOM ceTu. JlaHHbIE [OCTyNnHBI Ha MoOpTaje
(https://www.smhi.se/).

[lomyueHHble pe3ynbTaTHl CBUAETENHCTBYIOT O HaWOOJIBIIEM
BnuaHuu MBT Ha akBatopumn ®PuHckoro, Puxckoro u I'maHbckoro
3QJIMBOB, @ TAaKKe HA LEHTPAJIbHYK 4YacTb banTUiiCKOro Mops.
Hawnbonpmas naTeHcuBHOCT: MBT Obla 3adMKCHpOBaHa B JICTHHI
MepUoJl, TOT/Ia Kak B BeCeHHUM nepuo Biusinne MBT MuHUManbHO.
B oceHHe-3uMHMI nepuon nponospkurenbHocTs MBT Beime 1o
CPaBHEHHUIO C OCCHHE-JIETHUM IepHoaoM. Jlaxke B cocelHue TOfbl
yucno MBT, a Takke MX HMHTEHCUBHOCTb M TNPOAOKUTEIBHOCTb
MOTYT BapbHpPOBATHCS B HECKOJIBKO AECATKOB Pas.
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MOJEJIUPOBAHUE TPEXMEPHBIX IIOTEHIIUAJIBHBIX
BOJIH HA KOHEYHOM I''TYBUHE

K. B. ®okuna '™, A. A. Byxapes *

' O PAH, Mockea, Poccus
2 PITMY, Canxm-Ilemepbype, Poccus
X fokinakarina@yandex.ru

KiioueBble ciioBa: apsaMoe€ MOACIMPOBAHNUE BOJIH, KOHCYHAA TIIy-
6I/IH8., MOTCHIHAJ CKOPOCTH, JUCTICPCUOHHOC COOTHOLICHHC.

OHOI U3 aKTyaJbHBIX 32124 IPUKIATHON OKEaHOJIOTHH SIBJISIETCS
H3yuYeHHe Mpolecca pa3BUTHS BOJH B T€X y4acTKax OKeaHa, TJe BIIH-
SHUE THS OKa3bIBaeT 3aMETHOE BIIVSHHE HAa BOJHOBEIE MPOIIECCHI.
MenKoBOHBIC paiiOHBI B 3TOM OTHOIIEHHH MPEJICTABNISIOT CO00H OT-
JUYHYIO OT TIIyOOKOBOJHBIX (pru3mueckyto cpeny. CIeKTp BETPOBOTO
BOJIHEHUS U €TO IBOJIOIUS B TAKMX YCIOBUSIX UMEET Psill 0COOCHHO-
cTeil.

B macrosmieit pabote mpencraBieHa MOAUGUKAIMS TPEXMEPHOM
MoJieNniu BeTpoBbIX BOMH FWM 1y ycioBuil KOHEUHOW IIyOHHBI.
B ocHOBe Mozeny nexar MOJHBIE YpaBHEHUS MOTEHIIMAIBHON THHA-
MHKH KUJIKOCTH CO CBOOOIHOM TTOBEPXHOCTHIO. MI3HAYaIHHO MOJIENb
Obuta copMylupoBaHa A BOJH B TNIyOOKOBOIHBIX YCIIOBHSIX.
JJ1 BO3MOKHOCTH y4eTa B MOJISNI 3HAYCHHSI TIyOHHBI HCIIOb30Ba-
JIOCH 0000IIIeHNE (POPMYITBI IS TMHEHHONW KOMITOHEHTHI TTOTCHITHAIIA
CKOPOCTH, KOTOpasi 3aMEHSIEeTCsl PeICHUEM IJisi BOJIH Ha KOHEYHOU
riryouHe.

OrneHka KOppeKTHOCTH PabOThl MOJIEIH IPOBOIMIIACE ITyTEM CPaB-
HEHHS MOJICTBHBIX U TEOPETHYECKUX PACUETOB JTUCIIEPCHOHHOIO CO-
OTHOIIICHUS /i1l BOJH Ha IPOU3BOJIEHOM TITyOHHE.

B paGore nokazaHo, 9T0 MOAH(HUITIPOBAHHAS MOJEIH TTO3BOJISIET
BOCHPOHM3BOJUTE 3BOJIOIUIO BOJH C MPEAETHHBIM 3HAYCHHEM TITy-
OunHbl paBHBIM 0,1 AJTMHBI BOJHBI TIHKA.

OTMeTHM, YTO Ha JJAHHOM 3Tarle OCHOBHOM LIENbIO pabOoThI SIBIIS-
€TCsl TMPOBEPKa pabOTOCIIOCOOHOCTH MOJIETH B YCIOBUAX KOHCUHOM
rITyOUHBI, @ HE W3yUeHHEe KOHKPETHBIX CBOMCTB BOJIH U OCOOGHHOCTEH
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WX pa3BUTH Ha MPOM3BOJILHON TiyomHe. [Ipemmaraemerit MmeToa Mo-
ACITIUPOBAHUA MOKET OLITH MIPUMCHECH IJId Pa3BUTUA CUMYJIAIIUU BOJI-
HOBOTO PEXUMa B PEANbHBIX aKBATOPHUAX MPHU YCIOBUH HCIIOIH30BA-
HUS MEXaHM3MOB y4eTa OaTumMeTpur OacceifHa W 3alaHUsl COOTBET-
CTBYIOIIUX I'PAHUYHBIX yCIIOBUN.

HccnenoBanue BBIOTHEHO B paMKaX rOCYIapCTBEHHOTO 3a/1aHUs
MHUHOBPHAYKU PO (tema Ne FMWE-2024-0028).

CUCTEMA BAJIMJALIUU PE3YJIBTATOB IMAT'HO3A
WU ITIPOTHO3A COCTOSSHUSI MOPCKOM CPE/IbI

A. JI. Xosox ¥, 10. B. Patuep

MT'U, Cesacmononw, Poccus
™ antonholod@mail.ru

KioueBble cioBa: MOpPCKHE TIPOTHO3BI, ONIEPATHBHAS CHCTEMa, Ba-
JHMJALHS, TEMIIEPATypa, COJICHOCT.

Coznanue, pa3BUTHE U HKCIUTyaTalldsl CUCTEM OINEPATUBHBIX MOp-
CKHX ITPOTHO30B SIBJIACTCS AKTYalIbHBIM HAIIPABIEHUEM COBPEMEHHON
oKeaHosoruy. Vicroap30BaHNe TaKUX CHCTEM B Kaue€CTBE HOBOTO MH-
CTPYMEHTa HCCIICIOBaHUHN MO3BOJISIET paccMaTpUBaTh MOpcKue Oac-
CEHHBI KaK €AMHOE IIEJI0€ M AOCTUraTh HOBOTO YPOBHS MOHMMAaHUS
MOPCKOM TWHAMHKH, OCYIIECTBIISIA CHHTE3 3HAHUI OTAEIBHBIX MPO-
neccos. B ®I'bYH OUI] MI'U coznan YepHOMOPCKUN LEHTP MOp-
CKUX HPOTHO30B, I'l¢ B ONEPATHBHOM PEXHME paboTaeT MHOTOKOM-
MOHEHTHAasl CUCTEMa JMarHo3a v Mporyosa mnoiyie AzoBo-YepHomop-
ckoro OacceifHa. B nccienoBarensckoM pexXuMe SKCIUTyaTHpPYeTCs
CHCTEMa AMarHo3a M MporHo3a nosueid MupoBoro okeasa.

[Ipu co3nanuy Mo10OHBIX CUCTEM K YHCITy HanboJjee BaXKHbIX OT-
HOCSITCA 3a/1a49H OLIEHKH JOCTOBEPHOCTH MOJIEITUPOBAHNS THAPO(PH3H-
YecKHX nojei. [y ux pemenuns B cocTaBe CUCTEMBI (PyHKIIMOHUPYET
MIOJICUCTEMA BaJIUIALUH PE3YJIBTATOB MOJIEIBHBIX PACUETOB, KOTOPAs
OLIEHMBAET, HACKOJIBKO PE3yJIbTaThl paO0ThI CO3JaHHON CUCTEMBI Y0-
BJICTBOPSIOT TPEOOBaHUSAM NOTCHIUAIBHBIX MMOTpeOUTENCH, KOTOphIE
ObUTH c(hOPMYIIMPOBAHEI MIEpe]] €€ Pa3padOTKOH.
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Banmumanus ocymiecTBisieTcsl HA OCHOBE COTIOCTABJICHUS JaHHBIX
MOJICIBHBIX PACYCTOB C U3MEPEHHUSIMH i Sify W/WIA CIyTHUKOBBIMHU
JAaHHBIMH O TeMIeparype moBepxHoctu mops. [loacucrema Banuaa-
MM COCTOUT U3 JIBYX MpOrpaMMHBIX Mojyiei. [lepBbiit Moaysb OT-
BedaeT 3a GopMupoBaHHE COBMECTHBIX BEIOOpPOK. B aTOM MOmyIIe 3a-
JAI0TCA apaMeTphl U PEXXUMBI Baiduaanuu. Ha BTopom 3Tarie BBINOJ-
HSIETCS] MOJIYJIb paciyeTa HHTEPECYIONINX CTATHCTUIECKIX XapaKTepH-
CTHK W BU3yalIN3allid Pe3yJbTaToB. PaccUMTHIBAIOTCS TEpBHYHBIC
CTATUCTHUKH OTKJIOHECHUI MEXKAY COIIOCTaBJIACMBIMU NAaHHBIMU, BBI-
MIOJTHSAETCS TIPOCTPAHCTBEHHO-BPEMEHHON aHalN3 OTKIIOHCHUH, aHa-
JM3 3aBUCHMOCTH OTKJIOHEHWH OT BHEIIHETO BO3JICHCTBUS Ha MOP-
CKYIO Cpe[ly, OpeieJICHIE M pacueT OCHOBHBIX IIOKa3aTesei KauecTBa
MPOTHO3A.

B HacTosiiee Bpemst mojicucTeMa BaJIMJAIMA aKTUBHO Pa3BHBa-
etcst. KoHeuHo# 1enpio ABIsSETCS CO3/IaHNe BAIMAAIMOHHOTO CIEll-
CT€HIa, KOTOpI;IfI IIO3BOJIUT BBIIIOJIHATH HGHpGpI:IBHI:IfI npornecce Bajin-
JAIHA U KOHTPOJISl KAYeCTBa MOPCKUX MTPOTHO30B.

PACITPOCTPAHEHHME PEYHOI'O IIVIIOMA
B IIPUBPEKHOM 30HE BECIIPUJIMBHOI'O MOPSI

M. B. llpiranosa ™, E. M. Jlememko, B. B. ®omun,
IO. H. Psaouen

MI'U, Cesacmononw, Poccus
™ m.tsyganova@mhi-ras.ru

KuroueBsble coBa: npubpexHas 30Ha, peYHON TUTIOM, MaTepUKOBBIN
CTOK, THAPO(MPOHT, YMCIEHHOE MonenupoBanue, [ynaii, Yepnoe
Mope.

Lenbto qanHON paboThI ABISETCS U3YUEHUE PACPOCTPAHEHHS ped-
HBIX BOJI TIPH BIIaJICHUU B MOpe, (POPMUPOBAHUS TLUIIOMA U BAOJBOEpe-
TOBOTO TJIOTHOCTHOT'O TEUEHHS, OLCHKA UX HBOJIOLUH B 3aBUCHMOCTH
OT pa3IN4HbIX (PU3NYECKUX APAMETPOB U XaPAKTEPUCTUKA THITUYHBIX
TUTIOMOB /I YCJIOBHH ceBepo-3anaaHoro meibda YepHoro Mopsi.
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PacmpocTpaHenue mIOMa HCCIENOBAIOCH C NMOMOIIBIO YHCIICH-
HOTO MOJEJIMPOBAHMS HA OCHOBE TPEXMEPHOU G-KOOPAMHATHOM 4MC-
aenHoi moaenn POM-tuna i pacueTa QUPKYJISIUN B TPUOPEKHOM
30HE C YYETOM CTOKa peKU. PacyeTsl MpoBeaeHBI Il MPSIMOYTOJIBHOU
oOyactu. B kauecTBe BXOAHBIX MapaMeTPOB MOJIEIH HUCIOIB30BaHBI
CpelHE-KIIMMAaTUYECKUE JAHHBIE TEMIIEPATYPhl U COJICHOCTH PEYHOU
1 MOPCKOU BOJIBI.

IIpoBeneHa cepust YUCIEHHBIX YKCIIEPUMEHTOB JUISl PA3JINYHBIX Ba-
PHAHTOB BIIMSHUS BHEITHHX (DAaKTOPOB: 0A30BBIN CIydyail TIpH OTCYT-
CTBHM BETPa C pa3HbIMU PacXoJaMH PEKH, COJEHOCTH CTOKa U CTpa-
TH(QHUKAITTH MOPCKOW BonbI. IloydeHo, 9To MmMpu BO3MEHCTBHH ped-
HOTO CTOKa B MPUOPEKHON 30HE BO3HUKAET IIJIIOM, €r0 CTPYKTypa Co-
CTOMT W3 AHTULUKIOHUYECKOIO KpPyrOBOPOTAa, BHELIHSSA I'PaHULA
KOTOPOT0 00pa3yeT TuApo(POHT, a TAKKE U3 BIOIBOEPErOBOro MJIO0T-
HOCTHOTO TEYEHHUS, KOTOPOE MEPEHOCUT PACIIPECHEHHBIE BOJBI. Xa-
paxkTepHbIe IPOCTPaHCTBEHHO-BPEMEHHBIE MAcCIITa0OkI IJTFOMa 110 AaH-
HBIM YHCJIIEHHOTO MOJIENIMPOBAHUSA COOTBETCTBYIOT TE€OPETHUYECKHM
MIPEICTABICHUSM, a IJIs YCIOBUI ceBepo-3anagHoro meinsda — He3a-
BHCHMBIM OIIEHKaM I10 CITyTHUKOBBIM U THJPOJOTMYECKUM JaHHBIM.

PaboTa BeIIONTHEHA B paMKax rOCyAapCTBEHHOTO 3aJaHHUs 110 TEME
FNNN-2024-0016.

CE30HHBIA PABMAX HOBEPXI—!OCTHOFI
TEMIIEPATYPbI BO/Ibl B CEBEPHOU ATJIAHTUKE
E. JI. Yepnbimosa ¥, H. B. Hukoabckuii, U. . [llokyposa

MI'U, Cesacmononw, Poccus
™ alenaksendzik@rambler.ru

KuaroueBsblie ciaoBa: CeBepHass ATiaHTHKA, GPOHTATBHBIC 30HEI, TO-
PU3OHTANIBHBIN TPAaIUEHT TEMIIEPaTypPhl, pa3MaxX CE30HHOTO XOJa.

Ha ocHoBe naHHBIX 0 TemmepaType Bojsl Ha riryoune 0,5 M okea-
Huyeckoro peananuza ORASS (1958-2021 rr.) paccmaTpuBaercs 1o-
JIOKEHHE OKEAaHHMYECKUX TeMIIePaTyPHBIX (POHTAIBHBIX 30H B CPaB-
HEHUH C MPOCTPAHCTBEHHBIM DACIpEIeICHHEM CE30HHOTO pa3Maxa
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TeMIrepaTypsl Boabl B CeBepHoii Atnantuke. Ce30HHBIA pa3Max BbI-
YUCJCTCA KaK pasHula MCXKIY MaKCHUMAaJILHON 1 MUHUMAaJIbHOU TeM-
neparypaMu B KIIMMaTHYECKOM CE30HHOM xoje. [lomoxxeHue GppoH-
TaJBHBIX 30H OIIPEIENSIETCS Ha OCHOBE pacyeTa IrpaJineHTOB TeMIiepa-
TYpBL

HauGonee BricoKUe 3HAUYCHUS pa3Maxa CE30HHOIO X0/a TeMIiepa-
TypBl HAOMIOJAOTCA B CPEAHHUX MIUPOTAX, YMEHBIIASCh B HAIpaBJe-
HUU BBICOKHX M HU3KHX MHPOT. [lomydeHo, 4To pe3kne M3MEeHEeHUs
pa3maxa Ce30HHOTO X0JIa TEMIIEPaTyPhl COOTBETCTBYIOT MOJIOKCHUSIM
TeMIepaTypHBIX (GPOHTAIBHBIX 30H. B 001acTAX, IPUMBIKAIOMIUX O
00e cTopoHkI K (ppoHTATEHOMY pazaeny 'ombdcTprmMa, oTMedaeTcs
HauOoJbINasl pa3HUIlAa 3HAYCHUH pa3Maxa CE30HHOTO XO/a TeMIIepa-
Typbl. i1 GpOHTANBHBIX 30H, PACIOJOKEHHBIX B CyONOJSIpHOH H
CyOTpONMYEcKOoil 30HaX ATa pa3HUIA YMEHBIIIAETCS.

Pabora BeImONHEHA B paMKax TEMBI I'OCYIapCTBEHHOT'O 3a/laHUA
FNNN-2024-0014 «®yHmaMeHTaldbHBIC HCCICAOBAHUS IMPOIIECCOB
B3aMMOJICHCTBUS B CUCTeMe OKeaH-aTMoc(depa, GOpMUPYIONIHNX H3-
MEHYHBOCTH (PH3MUECKOTO COCTOSHUS MOPCKOMN CpeIbl Ha Pa3TUIHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITa0ax».

NCCJEJIOBAHHUE B3AUMOJEVNCTBUSI IITOPMOBBIX
BOJIH 1 TEYEHU B CEBEPHOM ATJIAHTUKE

B. Yemm Cuaxu '™, B. H. Kyapsisues "%, M. B. IOposckas >

' PITMY, Canxm-Ilemepbype, Poccus
2 MT'H, Cesacmononw, Poccus
M yahid@rshu.ru

KiroueBble ciioBa: TeHEpalus U 3BOJIFOIHA BETPOBBIX BOJIH, B3aNMO-
IIeI‘/‘ICTBI/ISI BOJIH U TCUCHHA, BHETPOIINMYCCKUEC HUKIIOHBI, ATtnantude-
CKHUI OK€aH, MOHUTOPUHT U MOJCINPOBAHNEC MOBEPXHOCTHLIX BOJIH.

B nmanHoii paboTe paccmaTpuBaeTCs B3aWMOJCHCTBHE IOBEPX-
HOCTHBIX BOJIH C OKEAaHCKMMH TedeHHSIMHU B CeBepHOUW ATIIaHTHKE.
HccnenoBanne mpoBOAUTCS HA OCHOBE €KEUACHBIX TOJEH BeTpa U3
0a3bl manHeix NCEP/CFSv2, exxecyTOYHBIX MOJel TeueHUH 1Mo JaH-
HBIM aTbTEMETPUUYSCKAX U3MEpEHUH (HaHHbIC 3-TO YPOBHS), JTAHHBIX
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0 TPaHMIIE JIEISHOTO IIOKPOBa U PE3yJIbTaTOB MOJICINPOBAHUS MOJIEH
BOJIH C HCIIOJIb30BAaHUEM MapaMeTpUYeCKOW BOJIHOBON MOJENH, JIO-
MIOJIHEHHOHN YJIeHaMH, ONUCHIBAIOLMMY B3aMMOJCHCTBUE BOJH U Te-
yeHuil. OCHOBHOE BHUMAaHHE YJIEJICHO MWCCIIEOBAHUIO INPOCTpPaH-
CTBEHHO-BPEMEHHON 3BOJIIOLIMU IIOJIEH BOJIH, FTEHEPUPYEMBIX UHTCH-
CHBHBIMH IIMKJIOHAMH, W TpaHCPOpPMAIMH KIIOUEBBIX IMapaMeTpOB
BOJIH: BBICOTBI 3HAYUTENBHBIX BOJH (H,), INMHBI (A) U HampaBIeHUS
CIIEKTPATBHOTO MHKA () Ha OKCAHUICCKUX TCUCHHUSX.

B kauectBe mpumepa paccmarpuBaetcs mropm Jenuc (c 12 mo
15 despans 2020 r.), rae pe3xoe U3MEeHeHHe HATIPaBICHSI TBUKCHUS
LUKIOHA HPUBENO K OOpa30BaHUIO MOIIHOIO BETPOBOIO IOTOKA
(cTpym) BIosb mobepexbs ['pernanny u, Kak ciaeJCcTBUE, TeHepalluu
HOBOW CHCTEMBI BETPOBBIX BOJIH, KOTOpas y I0O)KHOH OKOHEYHOCTH
I'pennangnm «u3myyanach» B OTKPBITHIA OKE€aH B BUAE 3bIOH.

MopenpHbIE pacyeThl MMOKa3ajH CYIECTBEHHOE BIHSHHME | 'peH-
JAaHICKOTO TEUeHHWs Ha MPOCTPAHCTBEHHOE pacmpexaenenue H, A
1 HaIlpaBJICHUE pacnpocTpaHeHus ¢pponTa 3610u. CpaBHEHHE HAOIIO-
JAEMBIX U CMOJEIMPOBAHHBIX IAPAMETPOB BOJIH IIOKA3bIBAET, YTO MO-
JIelTb KOPPEKTHO OIMUCHIBAeT dPPEKTHI BIUSHHUS TCUCHHUS HA BOJHEI.
Bxiouenue 3¢ ¢GeKToB Te4eHUs] B BOJHOBYIO MOJENb 3HAYUTEIHEHO
yIIy4IlaeT pe3yJIbTaThl, HOATBEPKAAs KPUTUUECKU BAXKHYIO POJIb Te-
YeHUH B QOPMHUPOBAHHH IOJICH ITapaMeTPOB 3bI0H, BEIXOIAIIEH 13 00-
JIACTU CHJIBHBIX IITOPMOB.

Btopoil paccMaTpuBaeMblil clieHapUll OTHOCHUTCS K B3aUMOJIECH-
CTBUIO 3BIOH, pacrpocTpanstomelics HaBcTpedy [omsherpumy. Mo-
JIEJIbHBIE pacueThl MMOKa3aiH, YTO B 3TOM CJIydae B I10JI€ BOJIH MPOSB-
asiercst «3QQeKT 3axBara BOJIH TeueHHeM». CorocTaBieHHE MOJeH
BOJIH C y4eTOM U 0e3 yueTa TE€UEeHHiIl I0Ka3ajo, YTO BBICOTHI BOJH
B MeaHjpax [onabdcTprMa 3HAYUTENHLHO TMPEBBIAIOT «0XKUIAEMBIC)
(Ipy OTCYTCTBUM T€UEHHUH) 3HAUEHUS, IEMOHCTPUPYS TEM CaMbIM pe-
IN3ALMI0 MEXaHU3Ma 3axBaTa BOJH Ha CTPYHHOM TEYEHHH, COIPO-
BOKJIA€MOTO TTOSIBIIEHUEM aHOMAJIbHO BBICOKHX BOJTH.

bnarogapHocTu: Pe3ynbraThl, peAcTaBiIeHHbIE B JaHHON paboTe,
MOJIy4YEeHBbl MO Toc3aJaHui0 MHUHHCTEpCTBa HayKd M 00pa3oBaHHA
Ne 0763-020-0005 u roczapanuro ®I'BYH OUILL MI'1 Ne FNNN-
2024-0001.
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XAPAKTEPUCTHUKH EPU30BOM [IUPKYJISALIANA
B HEJIMHEMMHOM PE)XUME B 3ABUCUMOCTH
OT IUPOTHBI

M. B. Illlokypos ¥, H. 0. Kpaesckas

MI'U, Cesacmononw, Poccus
™ shokurov.m@gmail.com

KioueBbie ciaoBa: Opu3oBas LUPKYJSLHA, BHYTPECHHSSI HHEPIH-
OHHO-TPaBUTALIMOHHAS BOJIHA, IPABUTALIMOHHOE TEYEHHE, JHHEIHas
TEOpHUs, YUCIICHHOE MOJICIUPOBAHUE.

Bpu3oBas mupkyssius — pacrpoCcTpaHEHHOE Te0(hU3UUSCKOE SB-
JieHre BOJIM3H OeperoB BOI0OEMOB. B paMkax THHEHHOTO MOAX0/1a H3-
BECTHO, YTO OpH30BYIO ITUPKYJSIIIMIO MOXHO paccMaTpHBaTh Kak
BHYTPEHHIOIO HHEPIIMOHHO-TPABUTAIIMOHHYIO BOJIHY CYTOYHOTO Tie-
puosia, TEHEPUPYEMYI0 Ha MOBEPXHOCTH HCTOYHHKOM IUIABYYECTH.
CymiecTByeT OTIHYNe CPEeIHUX IIUPOT, B KOTOPHIX BOJIHA 3aXBavyeHa
BOJIM3U TIOBEPXHOCTH, OT TPOIUKOB, B KOTOPHIX BOJIHA U3ITy4aeTCs
BBEepX OT OeperoBoil MUHUH. J[pyriuMu NpOosIBICHUSMU BIUSHUS Bpa-
meHns 3eMid Ha OpW30BYIO IHPKYILUIO SBISIOTCS YBEIHYEHHE
BJIOJIEOEPETOBOM KOMITOHEHTHI CKOPOCTH M M3MEHEHHE TOPU30HTAb-
HOro MaciTaba Opu30BOH LUPKYJSIUKN C YBEIUYCHUEM IapaMerpa
Kopuonuca. ['opuzoHTansHbIH MaciTab OpU30BO IUPKYISIIMOHHON
STYCHKH C YUETOM BpalleHHs 3eMJIH YBEITUUUBACTCS [IPH ABHIKEHUH OT
skBaropa K 30° mupoThl U yMEHbIIaeTCs pH yaaneHuu ot 30°.

M3BectHO, uTO B HaOmromaromemcs: Opuse dopmupyercs HpoHT,
B 00J1aCTH KOTOPOTO OTMEUAIOTCS OOJBIIUE TPagueHThl aTMochep-
HBIX XapakTepucTuk. [ onrcanust ppoHTa THHEHHAS TEOPHS HE MO-
eT ObITh MPUMEHEHA, TaK KaK OHa MOAXOAUT TOJIBKO A c1abo Me-
HAIOIIMUXCS 10 MPOCTPAHCTBY U BPEMEHU MOJIEH, IOPTOMY HCIIOIB3Y-
€TCsI METOJT YHCIICHHOTO MOJICITUPOBAHUS.

s onmcanus cTeneHn HeTMHEHHOCTH OPU30BON IUPKYJISAIIUH HC-
IOJTh30BAIOCH Opr30Boe umcio (Br), koTopoe ompenensercs Kak OT-
HOIIIEHUE HEMHEHHBIX aJBEKTUBHBIX WICHOB K JMHEWHBIM U XapaK-
TEpHU3yeT CTENeHb BO3MYIIEHHS (POHOBOW TIIABYYECTH UCTOYHHKOM
TerIa BOJIM3H MMOBEPXHOCTH.
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B nmanHOi1 pabote, UCTIONB3YS IBYyMEPHOE YHCICHHOE MOICITHPO-
BaHUE, UCCIIEOBAHA 3aBHCUMOCTb MHTEHCUBHOCTH U TOPU30HTAIb-
HOTro MacmTaba 6pU30BOil HUPKYIAIUOHHON TYEHKH OT IHUPOTHI IPU
CYILIECTBEHHOM BIIUSTHUU HEITMHEHHOCTH.

ITokazaHo, 4TO 3TH 3aBUCUMOCTHU 3HAUUTEIBHO OTIMYAIOTCS OT pe-
3yJIbTATOB JIMHEHHOU TeoprH. J[aHbI KOJMYECTBEHHBIE OLICHKU U ITPU-
BeZICHA (pU3HUeCcKast HHTEPIPETALMSL.

Pabota BrImosHEHa B paMKax TeMbl MOpCKOTo THAPOPHU3NIECKOTO
uHcTuTyTa Ne FNNN-2024-0014 (mmmdp «BzaumopelicTBue okeaHa
" aTMOChEpB»).

AHAJIN3 BETPA 1 BOJIHEHUS BO BPEMS HITOPMOB
HA YEPHOM MOPE B HOSIBPE 2023 'OJA

M. B. IOposckas '™, M. B. Illlokypos ', B. C. Bapa6anos ',
10. 10. IOposckuii ', B. H. Kyapsisues > ', O. T. Kamenes *

' mr U, Cesacmononw, Poccus
2 PITMY, Canxm-Ilemep6ype, Poccus
3 HAITY JIBO PAH, Braousocmok, Poccus
™ mvkosnik@gmail.com

Kurouessle ciaoBa: UepHoe MOpe, 3KCTpEMalbHbIE INTOPMBI, MOJE-
JTUPOBAaHHE BOJH, TapaMeTprIeckas Mojens BoiH, WAM, WRF.

UepHomopckoe nobdepexbe oT ceBepo-3amnana Typuuu no ['py3un,
BKIr0o4asi KpbIMCKUI MOTYOCTPOB, CUIBHO MOCTPAAAIo OT CHIIBHBIX
mTopMoB oceHbto 2023 r. Llens 1aHHOTO HCCIIEIOBAaHUSI — CPABHUTD
3G (PEKTHBHOCTh PA3NIMYHBIX MOJXOJO0B K MOJICIMPOBAHHUIO BOJH
1 BETpa MPU SKCTPEMANIBHBIX MIOIOJIHBIX YCIOBUSAX B UepHOM MoOpE.

HccnenoBanue oxBaTbiBaeT HeNMpepbIBHBIN nepuoa ¢ 1 mo 30 Ho-
s0pst 2023 1., B TOM YHKCIIE BA CHIIBHBIX IIITOPMa C BRICOTAMHU BOJIH IO
9-10 M. MoaenupoBaHue BOJTHEHHUS BBITIOIHAETCA C UCIIOJIb30BAHUEM
monen WAM u aAByMepHOI napaMeTprudecKoil MOJI€H pa3BUTHUS I10-
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BEPXHOCTHBIX BOJH. MOJEIN BOJIH 3aIlyCKAIOTCA C €KEYaCHBIMH I10-
JSIMM BETpPa, B3ATBIMH M3 YEThIpeX HAOOPOB NaHHBIX: peaHaIH3a
ECMWF (ERAYS), onepanuonnoit mogenu ECMWF Level-4, NCEP
(CFSv2) u pernonansHoit Mmomenun WRF-ARW ¢ 6-dacoBeiM aTmo-
cdepubiM nporaozoM NCEP/NCAR B kauecTBe BXOAHBIX JaHHBIX.

Pe3ynbraTel MOI€TMPOBaHNS TECTUPYIOTCS Ha aTbTUMETPHUECKUX
M3MEPEHUSX 3HAYMTENLHON BBICOTH BOiH, MHpopMannu CFOSAT
SWIM o nnuHe 1 HanpaBICHUU JOMUHAHTHBIX BOJIH, a TAKXKE JaHHBIX
HATYPHBIX HaOJIOJIeHUH ¢ okeaHorpaduuecko ruatdopmsl B 1. Ka-
nuBeIH. Bee paccMOTpeHHBIE MOAETN JEMOHCTPUPYIOT XOPOILYIO pa-
00TOCIIOCOOHOCTD, XOTSI BOJIHOBAs CIEKTPalbHAS MOJAEIb TPETHETO
nokosieHNsT WAM maer oxkumaemo Oosiee BBICOKYIO KOPPEISALIUIO
MEXIy pe3yJbTaTaMH MOZEIbHBIX PAaCUeTOB U HAONIOACHUSIMH, B TO
BpeMs KaK IapaMeTpudeckas MOAeIb MEHee TOUHA.

B pabote natorcst peKkOMEHIAINH TI0 KOMOWHUPOBAHUIO MOJIEICH
BETpa U BOJIHEHUSI AJIs OJIY4YeHUs HanOoJiee TOUHBIX MPOorHo30B. Kak
WU3BECTHO, TOJISI CKOPOCTH BeTpa mo aHanuzam ECMWF 3aHmkeHsI
TIpH CKOpOCTsX BeTpa Oonee 15-20 m/c. XOTs mompaBKa BETpa UMEET
KPUTHYECKOE 3HAUYE€HUE MPH HCIIOJIB30BAHUM MapaMETPUIECKONH MO-
e, WAM Jydiie BOCIIpOU3BOIUT HaOII0JaeMble IKCTpeMalbHbIE
BoJIHEI 6e3 Hee. Taxke OpI10 oIydeHo, 4to Moens WAM c BeTpamu
NCEP u WRF naer 3aBbllICHHYIO OLEHKY BBICOTHI HanOoJee CHIIb-
HBIX IITOPMOBBIX BOJH. Ilpy 3TOM ynydiieHue pasperieHus: mosien
BETpPa HE IPUBOJUT K CYIIIECTBEHHOMY YIIYYIICHUIO Ka4ECTBA IIPOTHO-
30B BOJIHEHHS, YTO MOKHO OOBSCHHUTH HAKOHNHUTEIBbHBIM 3(PQeKToM
BETpa IPU Pa3BUTHH BOJHEHUS.

Pabora BEIMONMHEHAa B pamKkax IpoekTa MwuHOOpHAyKH Poccum
Ne 075-15-2024-642 «MccnenoBanue NporeccoB ¥ 3aKOHOMEPHOCTEH
BO3HHKHOBEHUSI, Pa3BUTHUS U TpaHC(HOPMALIUU KaTaCTPOPUIECKUX SIB-
JEHUH B OKEaHaX M Ha KOHTHHEHTaX METOJaMH CelcMOaKyCcTHYe-
CKOTO MOHUTOPHHTa».
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YUCJIEHHOE MOAEJINPOBAHUE 3UMHEI'O
BBIXOJIA’ZKUBAHUA YEPHOI'O MOPs

H. A. SIposas >, B. B. E¢pumos

MI'U, Cesacmononw, Poccus
™ darik777@mhi-ras.ru

KioueBbie cjioBa: Me30MacITaOHOE COBMECTHOE MOJCIHPOBAHHE
mope-atMochepa NOW, X0NOaHBIA MPOMEXKYTOUHEBIN CIION, 3UMHEE
oxJaxaeHue, YepHoe Mope.

enp paboOThl — YHCICHHOE MCCICIOBAHUEC M3MCHCHUN TEepMUYe-
CKOHM CTPYKTYpPBI BEpXHEro cjiosi YepHOTO MOPSI BO BpPEMS CE30HHOTO
3UMHETO OXJaxkaeHus Ha npumepe 3umbl 2009—2010 rr. st sToi
1IEJIM UCIIOJIb30BAIaCh COBMECTHAs Me30MacIiTaOHas MOJEIb MOpE —
atMochepa NOW c paspernienreM 2 KM, COCTOSINAS U3 MOPCKOH MO-
nemn NEMO u atmocdeproit monenn WREF. BocriponsBeneHsr nu3me-
HEHUS, MPOU3OIIIEIIINE B BEpXHEM ciioe Mops 3a nepuoa 01.12.2009—
28.02.2010, u paccMOTpeH BpEMEHHOM XOJ TeMIepaTypbl BOJbI Ha
Pa3HBIX ITyOMHAaX.

Jisa xapakTepHO# TOYKHA B TITyOOKOBOJHOHM 94acTW MOpS IPO/Ie-
MOHCTPHUPOBAHO YBEIMUYEHUE CO BPEMEHEM TOJIIUHBI BEPXHETO KBa-
suogHopoanoro ciost (BKC) u onmyckanne BepXHelH TpaHUIIBI XOIO/-
HOTO npoMexyTouHoro ciost (XI1C) B pe3ynbrare BoBIeUeHUs Ooee
XOJIOAHOM BOJBI B BEPXHUH 00Jee TEIUIbId KBa3UOAHOPOIHBIN CIIOM.
Taxxe mokasaHo, yTo orryckanue BepxHei rpanus! XI1C conpoBoxk-
JATOCh TIOBBILICHUEM €T0 TeMIlepaTyphl. JlJisg omucaHus HBOIOIUHU
XIIC BO BpeMsi 3UMHETO OXJIaXXICHUS MPEATIOKEHBI IBa KPUTEPUS —
MUHHMaJIbHas TeMiieparypa B cioe 0—120 M 1 pa3HOCTh MEXIy ITOH
BEJIMYMHON U TeMIIepaTypoil noBepxHocTH Mops. IlosrydyeHsl BepTH-
KallbHBIE pa3pe3bl TeMIepaTyphl Ha Pa3HBIX CTAIUSIX 3UMHETO OXJa-
JKICHUSI U PAacCMOTPEHbl OCHOBHBIE HM3MEHEHUS, INPOU3OILICIIINE
B TEPMUYECKOI CTPYKTYp€e BEPXHETO CJI0SI MOPSL.

Takske MOKa3aHO, YTO BIUSHUAE TPAHUYHBIX YCIOBUU B BUIE MPU-
TOKa BOJ C APYTMMH CBOMCTBaMU U3 MpaMOPHOI0o MOPsSI MOKET IpU-
BECTH K mosiBiieHuto odnacteit, rae XI1C, xoTs u He Beigensercs: Gop-
MaJIbHO, KaK CJIOW Mexay ABYyMs uzotepMamu § °C, HO BBIAEISIETCS
KaK MPOMEXYTOUYHBINA cloil O6onee xomomuoi (Ha 3—4 °C) Bomsl 1o
cpasHeHuto ¢ BKC.
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CEKIUA 3
IKOJOINYECKAS BE3OITIACHOCTbD
NPUBPEXHOM U IIEJIb®OBOM 30H MOPS

JUHAMUWKA B3BEIIEHHOI'O BEILIECTBA
U UBMEHEHUWS BEPETOBOM JINHUU B PAMOHE
BAKAJIBCKOM KOCBHI 110 CIY THUKOBBIM JJAHHBIM

A. A. AneckepoBa =, A, A. Kyopsikos, C. B. CTaHH4YHBIi

MI'U, Cesacmononw, Poccus
™ AnneteO08@mail.ru

KuroueBnle ciioBa: UepHoe mope, Landsat, MODIS, B3BemenHoe Be-
IIECTBO, OATUMETPHSL.

[IpubpexxHbie paiioHBl MOpEHl SBISIFOTCS BaKHOH YacThIO BOIAHOM
9KOCHCTEMBI, TaK KaK CBS3aHbI CO MHOTUMU BUAAMH JIEATSIILHOCTH Ye-
JIOBEKa: HaBUTaIlMEH, PRIOHBIM TTPOMBICIIOM, peKpeanneil. 3HaunTeINb-
HbIE TIPUPOIHBIE U aHTPOIMIOTEHHBIE HATPY3KH HA MPHUOPEKHBIE 30HBI
SIBIIIOTCS PUYHUHOM CTPEMHUTEHHO MPOTEKAOINX B HUX MPOLIECCOB,
MIPUBOJAIINX K YXYAIICHUIO Ka4yecTBa BOJI, HCYE3HOBEHUIO MOPCKOM
(hmope! 1 ayHbI, 3po3uH OEpPeTroBOil IMHUN, TIEPEHOCY H TIEPEOTIIO-
YKEHHIO TOHHOTO MaTepuara.

Lenp naHHO# paOOTHl — OLCHUTH U3MEHEHHE OEeperoBoil TMHUH
B palione bakanbckoil KOCHI MOJ BIUSHUEM BETPOBOIO BO3AECUCTBUS
10 CITyTHUKOBBIM JAHHBIM BBICOKOTO Pa3pelIeHHS.

s aHanu3a M3MEHUYMBOCTU TOJIOKEHHUS OCpPEeroBod JIMHUW WC-
TIOJIb30BAJICSI MACCUB JIAHHBIX O SIPKOCTH BOCXOJISIIET0 U3ITYUYCHHS CO
crytHEKa Landsat (mpoctpancTBeHHOE paspenreHne 30 M) 1 ckaHepa
MODIS (mpoctpanctBeHHoe paspemieHne 1 km) 3a mepuon 2013—
2024 rr. lannsle ckanepa MODIS uncnonbs3oBaiuce sl Kouye-
CTBEHHOH OIEHKH KOHIIEHTPAIINN B3BEIIEHHOTO BEIIIECTBA.
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Jna Beienennst 0eperoBoii 30HBI ¥ H3YUeHHUS N3MEHEHUs Oepero-
BO¥1 MUY ncnofibzoBaics Ommknuit UK-kanan (Near Infrared, NIR).
Wznyuenne mHPpakpaCHOTO ydacTKa CIEKTpPa MOTJOMIACTCS MOJIHO-
CTBHIO B TOHKOM ITOBEPXHOCTHOM CJIO€ MODSI, HE IPOHUKAA B TITyOHHY,
YTO JAET PE3KUI KOHTPACT MEKIY MOPEM U CYILIEH M TEM CaAMBIM I103-
BOJISIET BBIJICIUTH TPAHUIY MEXKAYy HUMH. J[1s paszjeneHus cynm ot
BOJIBI OIPEJIEISIIOCH TOPOTOBOE 3HAUYEHUE, PaBHOE ISl OOJNBITHHCTBA
cuumkoB 0,07. Ha ocHOBe mociea0oBaTeNbHbIX CHUMKOB OBUIM BBIJIE-
JICHBI IMUKCCJIN, COOTBETCTBYIOIINEC I'PAaHULIC CYIIH.

Takum o0pa3oM ObLT pa3paboTaH aBTOMATHYECKUH aITOPUTM BBI-
JIeJIeHMsI OepeTroBOil IMHUY 110 CITyTHUKOBBIM CHUMKaM Landsat-8, -9.
[IpoBenen ananu3 m3mMeHeHus OeperoBoit jguHMK 1o 140 6e306mad-
HBIM CHUMKaM Hccieayemoro paiiona ¢ 2013 no 2024 r. OtmeueHo
MaKCHUMaJbHOE U3MeHeHHe (POPMBI OCTPOBA, ObIBIIEH JUCTAaTHHON Ya-
ctu bakanbckoil KOChl 1 HEKOTOPOE €ro CMEIEHUE Ha BOCTOK.

I[aHa OLICHKA BJIMAHUA PA3JIMYHBIX HITOPMOBBIX BETPOB Ha I€pe-
pacnpeziesieHie B3BEIICHHBIX BellecTB B KapKHHUTCKOM 3aJTMBE M UX
BKJIJ] B ©I3MEHEHHE OeperoBoi JINHUH.

Pabota BrImoHEeHA 110 TOC. 3aganmio FNNN-2024-0012.

TEXHUYECKHUE CPEJCTBA U METOJUKA
3KCHEIUIMOHHBIX UCCJEJOBAHUNI
YCTBEB PEK KPBIMA

J. A. AHTOHEHKOB

MI'U, Cesacmononwv, Poccus
™ dmitry_science@mail.ru

KiioueBble cioBa: METOABI, TPUOOPHL, YCThS PEK, IKOIOTHIECKHMA
MOHUTOPUHT.

Co3naHve U BHEJIPEHUE HOBBIX TEXHUYECKUX CPEICTB U METOIOB
IIPY TPOBEJICHUH YKCIIEAUIIMOHHBIX Pa0OT AaeT BO3MOXKHOCTh MPOBE-
CTH BEepH(HUKAIMIO MOJEIBHBIX PACYETOB ITyTEM COIIOCTABIICHHUS T10-
JY4eHHBIX PEe3yJIbTATOB C HATYPHBIMU JaHHBIMU.
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B Teuenue pana ner B MI'M1 PAH npoBoasITCs KOMILIEKCHBIE KC-
MIEAUITMOHHEIC HCCIEOBaHMS B YCThAxX pek YUepnoii, bennbek, Kaun
(r. CeBacroroub).

B xome maHHBIX paboT OBUTH CO3MIaHBI HOBBIC CPEICTBA U METOIBI
MPOBEJIEHUS SKCIEIMIIMOHHBIX UccleqoBaHuil. B wacTHoCTH, pa3pa-
00oTaH M anpoOUPOBAH METOJ OMPE/CIICHUS PAcX0ja BOJBI B pEKax,
OCHOBAHHBIM Ha BUACOPETUCTPALIMU BOAHON OBEPXHOCTH.

biarogaps mpuMeHEHHIO CO3IaHHOM METOJIUKH, a TaKKe COBpe-
MEHHBIX TEXHHUYECKHX CPEJICTB IMOJIYYCHBI HOBBIC IaHHBIC O IPO-
CTPAHCTBEHHOM pACIpPENCICHUU THIPOJOTUYECKUX XapaKTEPUCTUK
B YCTBSIX, TPOM3BEACHA OIlCHKa OOMEHHBIX IPOIIECCOB, OMpPEIecH
pacxoj BOJbl B EPUO]IbI MEKEHU U TaBojiKa /sl pek YepHoli, benb-
Oeka, Kauu.

MN3MEPEHMUSA IOTOKOB U KOHUEHTPALIUU
HAPHUKOBBIX I'A30B B 131-M PEVCE HUC
«ITPO®ECCOP BOJISTHULIKHUI»

A. 1O. ApramoHoB

HUDA PAH, Mockea, Poccus
™ sailer@ifaran.ru

KiioueBble cioBa: yI‘J'IeKHCJ'IBIﬁ ra3, MOTOKH ITapHUKOBLIX Ta30B,
BSaHMOHeﬁCTBHC OK€aHa u aTMOC(I)CpBI.

B cBsi3u ¢ yBeIMUMBaIONIECs B TOCJIEIHUE TOIbI aHTPOTIOT€HHOU
Harpy3Ko¥ BO3pacTaeT aKTyalbHOCTh U3YUEHUS H3MEHEHUH KIuMaTa,
TECHO CBSI3aHHBIX C U3MEHEHHEM KOHIIEHTPAIIUN MApPHUKOBBIX T'a30B.
Pe3koe yBenmmiueHre TOYTH BJIBOE KOHIIEHTPAIMH YTIIEKHUCIIOTO Traza —
OJIHOTO M3 OCHOBHBIX aHTPOIIOICHHBIX (PAKTOPOB, MPHUBEIO K TOMY,
410 2024 T. CTaJ] CaMBIM TEIUIBIM T'OJIOM 32 UCTOPUIO HHCTPYMEHTAIIb-
HBIX HAOJIFOICHH 32 TEMITepaTypoi Bo3myXa Harei mianeTsl. [Toiry-
YEHUE HOBBIX HATYPHBIX JAHHBIX O MOTOKAX TEIUIa M KIMMATHIECKH
AKTUBHBIX Ta30B HEOOXOJMUMO JUIsS BBISIBIICHUS PErHOHAIBHBIX OCO-
OceHHOCTEW TIOOANBHBIX KIMMATHYECKUX W3MEHEHUH M JKOJIOTHYe-
CKOTO MOHHTOPHWHTA KPBIMCKOTO cekTopa UepHOTO MOpsl. DTH TaHHBIE
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B JaJbHEHIIIEM MOTYT HCITOJIb30BAThCS MPH MTapaMeTPHU3AINH B MOJIe-
JISIX ACATENFHOTO CIIOSI MOPS ¥ IPUBOJHOTO CJIOSI aTMOC(EPHI.

[onpoOHeie HccneqoBaHMsT MPOCTPAHCTBEHHONW CTPYKTYPBI KOH-
LIEHTPAIUH YTIEKHUCIIOTO Ta3a U MHTEHCHBHOCTH €T0 IIOTOKOB Ha Tpa-
HUIIE JIBYX CPEJl — B IPUIIOBEPXHOCTHOM CJIO€ aTMOC(EpHI U TIOBEPX-
HOCTHOM CJI0€ BOJ — IpoBoaminch B xoae 131-ro perica HUC «IIpo-
(heccop BoasHutkuii». PaboTHI BRITONHSIINCH B BECCHHE-JIETHUI TIe-
puox (27 mas — 20 urons) 2024 1. Bmosb modepexns KOxxHoro Oepera
Kpsima B penenax teppuropuanibHbix Box Poccuu. M3mepenus kon-
uenrtpauun  CO;, mapoB H>O u mereomapameTpoB (CKOpOCTbH
Y HampaBJIeHWEe BETpa, TeMIepaTypa M BIAXXHOCTh, TaBJICHHE) OCY-
LIECTBISUIMCH Ha MPOTSHKEHUN BCEro peiica — MpHu JBWKEHUH CyJIHA,
Ha JIpei(OBBIX CTAaHIMAX U B IEPHOA HOYHBIX CTOSHOK y Oepera. c-
nonk3oBacs razoananuzarop CO»/H>O oTKpBITOrO THIA CO BCTPOCH-
HeiM  3D-anemomerpom (Integrated CO,/H>O Open-Path Gas
Analyzer and 3D Sonic Anemometer, IRGASON) npousBoxacTBa
Campbell Scientific, CLLIA, koTopsIii OB YCTAaHOBIIEH Ha HOCOBOM
MauTe cyaHa Ha Beicote 10,4 M. 3amuch TpeX KOMIIOHEHTOB CKOPOCTH
BETpa, aKyCTMYECKOW TeMIepaTyphl W KOHLEHTPALMU YTJIEKHCIOTO
rasa ¥ 1mapoB BOJIbI OCYIIECTBIIUIACH HenpephIBHO. [10 3THM BBICOKO-
YaCTOTHBIM JIaHHBIM C UCTIOJB30BAHWEM METOAa TypOyJIEHTHBIX
nynbcaruii (Eddy Covariance) paccuntsiBamuch motoku CO,, SBHOTO
U CKPBITOTO TeEIJla, MOMEHT HUMITyJIbCa, JAMHAMHYECKAs CKOPOCTh
Berpa. K coxaneHuro, B CBSA3M C TEXHHYECKUMH CIIOKHOCTSMH IO
HE3aBHCAIINM OT HAaC 00CTOSITENICTBAM HETIPEpPhIBHAS 3aIACh KOOP-
JIUHAT BO BpeMs JBUKEHUS OTCYTCTBOBAJIA, TOITOMY IIOKa MBI HE MO-
JKEM CJIENIaTh KOPPEKIIMIO Ha CKOPOCTh Cy/THA B SIBHOM BHUJIE.

[IpenBapuTensHBIN aHATN3 MONTYYEHHBIX NaHHBIX TTOKa3all CyIe-
CTBEHHYIO IPOCTPAHCTBEHHYIO N3MEHYHBOCTH N3MEPEHHBIX ITapaMeT-
POB, OOYCIIOBICHHYIO 3aMETHBIMH CE30HHBIMH KOJICOAaHUSIMU M CH-
HONITHYECKUMH BapHaIlisIMH B CHCTEMe OKeaH — atMocdepa. Ha oco-
OEHHOCTH MPOCTPAHCTBEHHBIX PACIIPE/IEICHNH TaKKe OKa3bIBAET BIIH-
SITHU€ HECUHXPOHHOCTH BBITTOJHEHHSI ChEMKH.

ITokazano, uro konuenrpauuu CO; u napoB H,O usmensuce ot
418 10 450 ppm u ot 10 g0 21 ppm cooTBeTCTBEHHO. MaKkCcUMalbHbIE
koHteHTpamuu CO; (1o 456 ppm) HaOIIOAATKCH B HOYHOE BPEeMsl, KO-
I/1a CyJHO CTOSJIO Ha SKOPE ¥ MHTEHCHBHOCTH MPOIECCOB (hOTOCHH-
Te3a ObLTa MUHIMAITEHOM.
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B menom muamnaszon 3HadeHmid koHreHtpanun CO, u mapos H,O
B TPaHUIIAaX MOJUTOHA HAXOAWJICS B MpejesiaX eCTeCTBEHHON M3MEH-
YUBOCTHU 3TUX MApaMETPOB.

PaboTa BBIONHEHA B paMKax TE€Mbl FOCYIApCTBEHHOTO 3aJaHUS
OI'BYH MI'MM FNNN-2022-0002 «MoHUTOPUHT KapOOHATHOU CH-
CcTeMbl, coaepxkaHus M morokoB CO, B Mopckoit cpeae UepHoro
u AzoBckoro mopeit» (Ludp: «KapOboHoBblil nonuron»). JlanHsie
momyuensl B HKII  «HHUC  Ilpodeccop  Bomsammkuii
OI'bYH OUIL «MHCTUTYT OMONOTHH 105KHBIX Mopeit nmeHHn A.O. Ko-
BaneBckoro PAH».

THAPOJIOT O-TUTOAUHAMHUYECKASI HCTOPHUS
JIUMEHCKOM BYXTbI

A. C. Borycaasckuii ¥, C. . Kaszaxos, H. I'. Bep3osa,
H. B. Xamunesuu

MI'U, Cesacmononw, Poccus
®al bhs@mail.ru

Karouessbie cioBa: FOxnsrit Oeper Kpeima, JInumeHckas OyxTa, JTUTO-
JUHAMMKA, THAPOJIOTHS, TUISDKU.

PaccmoTtpena rumotesa BEpOSTHOTO MPOUCXOXKACHUS JIuMeHCcKoH
OYXTHI B pe3yJIbTaTe KapIUHAIHHOTO M3MeHeHHUs penbeda HOxHOTOo
Oepera KpbimMa u opmbl OeperoBoil JTUHHM B Pe3yJIbTaTe MOILTHON
THIPOJIOTO-CEHCMOTPaBUTAIUOHHON KaTacTposl B YepHOMOpPCKOM
OacceliHe B Hayale TOJIOICHA.

Ha ocHoBe nuTepaTypHbIX HCTOYHHUKOB, TAHHBIX OEpEeroBbIX Ieo-
MOp(OJIOTHYECKUX MCCIeJOBaHUM, reopagapHOro NpopuInpoBaHus,
TUIPOMETEOPOTIOTHUSCKUX HAOIIOCHU U U3MEPEHUH YPOBHS MOPS
PaccMOTpPEHBI H3MEHEHHUS THIPOJIOTHIECKOTO PEXIMA, TUTOAMHAMH-
YeCKHUX MOTOKOB JINMEHCKOH OYXTHI M €€ OTJENbHBIX yYaCTKOB IO
JIEHCTBHEM €CTECTBEHHBIX M aHTPOIIOTEHHBIX (DaKTOPOB B 0003pUMBIIA
ucropuueckuit nepuon XX, XXI BB.

Ileproner HoBelmmelt ucropunm Jlumenckoir Oyxter: 1) 1900-
1960 rr.:  akKyMyJIATHBHBIM = —  €CTECTBEHHBIE  THAPOJIOTO-
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JUTOAMHAMUYECKHE YCIOBUs, (POpPMHUPOBAHHME HPUPOJHOIO IIIDKA
OyxTer; 2) 1960—1980 rT.: abpa3sMoOHHBII — TEXHOTEHHOE pa3pyIlICHUE
IUISDKa B XOJIE CTPOUTENLCTBA OeperoBold HH(PACTPYKTYPhI, OAMBIB
u oOpymieHne OeperoB, OeperoykpenuTenbabie Mepsl; 3) 1980T. —
H. B.. a0pa3MoOHHO-aKKYMYJISITUBHBIA — BOCCTAHOBJICHUE IIEHTPAIBHBIX
MEKOYHHBIX YYacTKOB IUISDKA, (OPMHUpPOBAaHHE HOBOTO IIIsDKA
B 3alafHOM YacTH OyXThbl, TEXHOTCHHbIE H3MEHEHHUS T'HIPOJIOTUH
U JTUTOJVMHAMUKH, YCHJICHHE aOpa3HOHHBIX IIPOLIECCOB B BOCTOYHOM
4acTH OyXTBHI.

Pabota BrinosHeHa B paMkax HayuHo# Tembl Ne FNNN-2024-0016
rocynapcteerroro 3amaanus ®PI'bYH OUI MI'U (2024 1.).

YEPHOMOPCKASA I'OJIOHEHOBAS KATACTPO®A
B INJIIOBUAJIBHBIX ME30®OPMAX PEJIBE®A
IOKHOI'O BEPET'A KPBIMA

A. C. Borycaasckuii ¥, C. U. Ka3zakos, E. E. Jlememxko

MI'U, Cesacmonons, Poccus
M al bhs@mail.ru

Karouessie cioBa: HOxurbri Oeper Kpbima, penbed, opoHbIe KOM-
IJIEKCHI, TAITIOBUH, MTaIeOTHIPOIOTHS, TOIOIECH.

[IpencraBiensl  pe3ynbTaThl TreOMOPQHOIOTHYSCKUX — TOJIEBBIX
HaOJIIOEeHNH, TeopagapHOTo NPOQHUIMPOBaHUs, (QOTOrpaMMETPUH,
MAJTMHOJIOTUYECKOT0 HCCIEIOBAHNA IEPEMEILIEHHBIX MACCHBOB MTOPO.T
Kukenensckoro, [lorn3oBcko-Karmusensckoro 1 CHMEN3CcKoro paiio-
HOB FOskHoro Oepera KpbiMa, moaTBepKAaloline ITUIIOBHAIBEHOE
(proBHATEHO-KAaTACTPOPUIECKOE) MPOUCXOXKIICHHE STUX MACCHBOB
B pe3yJIbTaT€ MOIIHOW THAPOJIOTO-THAPOAMHAMUYECKON M celcMo-
IPaBUTAIIIOHHON KaTacTpo(bl, KOTOpas, IO JaHHBIM psiia JUTepaTyp-
HBIX UCTOYHHUKOB, Mpou3onuia B YepHOMOpCKOM OacceifHe B Havaie
roJoLeHa.

BBINOTHEHO OKOHTYpHBAaHHE 3THX MacCHBOB M MX T'PaHUI] ¢ Mac-
cuBaMHu JIuMeHCKOH ByJikaHudeckou rpynnsl. Ilox peiictBueM mois
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TATOTEHUS NIEPEHOC B3BEIICHHBIX TYpOMAHBIX (pakiuii mopox, neT-
PHUTOBOT'O MaTepHaia U UX UTOrOBasi aKKyMYJISIIHSA, a TAKXKe TepeMe-
LICHHUE MacCHBOB U3BECTHSAKOBBIX OTTOPKEHLIEB KaTaCTPOYUICCKUMH
[IOTOKaMH IPOUCXOANIO IPEUMYIIIECTBEHHO I10 MAIE010JIMHAM H I1a-
JIeopyciaM pexK.

B pesynbrare kaTacTpodbl MPOU30LLIO KapIUHAIBHOE N3MEHEHUE
penbeda Oepera u GOpMbI OEPETOBOI JIMHUU. 3alOTHEHUE MTAIe0pPy-
ceJl epPEeMEIeHHBIMA MacCUBaMM IIOPOJ — M3BECTHAKOBBIMH OTTOP-
KEHI[AMH, KAMEHHO-TJIMHACTBIMU HaBaJlaMy U Oyrpamu — CO3/1aJIo HO-
BbI€ €MKOCTH U 30HBI OBICTPOTO TPAaH3UTA MOJ3EMHBIX BOA, YTO MOJ-
TBEPXKACTCS COBPEMEHHBIM PACIOIOKEHHEM OOJIBIINHCTBA MCTOY-
HUKOB B 3THX 30HAX.

Pabota BrimosiHeHa B paMkax HayuHo# TeMbl Ne FNNN-2024-0016
rocynapctsernoro 3aganus ®I'bYH OUI MI'U 2024 r.

JAJOXKCKOE O3EPO .
KAK MOJEJIb JOJII'OIIEPHO/JHBIX KOJTEBAHUU
YPOBHA MUPOBOT'O OKEAHA

H. 10. Boabmusnos ¥, A. O. Akcenos, A. C. Makapos

AAHUU, Canxkm-Ilemepbype, Poccus
™ polshiyanov@aari.ru

Karouesble ciioBa: Jlagoxckoe 03epo, JOJITONEpPUOJHbIE KOJIeOaHUs]
YPOBHS 03€p U MODPEH.

Honronepnonusie KoneOaHUs YPOBHSA paccMaTPHUBAIOTCS Ha Bpe-
MEHHBIX HHTEPBAJIaX B JICCATKH, COTHH, THICSIYH JIET.

Jlamoskckoe 03epo MOKET OBITh MOJICTIBIO i1l PACCMOTPEHUS A0J-
TONIEPHOAHBIX KOJeOaHUI YPOBHA MOpEH NCXOMS U3 CIEAYIOIUX €ro
0COOCHHOCTEH: YPOBEHb 03€pa COCTABISET OKOJIO 5 M HaJl YPOBHEM
OKeaHa, YTO CKa3bIBaeTCs Ha 03epe Jake B Pe3ysIbTaTe HE3HAUNTEIIb-
HBIX TIOBBIIICHUH ypPOBHS MOpS; COBpEMEHHbIE KOJICOaHHsI YPOBHSA
B 03epe IOCTHUTAIOT 4 M 1 OHU c1a00 3aBHUCAT OT PeKUMa CTOKA U IPH-
TOKa IIOBEPXHOCTHBIX BO/JI; AKTUBHBIC TEKTOHUYECKUE IBIKEHHS B Ce-
BEpPHOH KOTJIOBUHE 03€pa UTPAIOT POJIb B ©3MEHEHUHU 00beMa 03epHOM
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BaHHBI M BBICOTHI OEpETOBBIX JMHMIA, Ha ITHE 03epa OOHAPYKEHBI
CTPYKTYpPHI (MIOKMapKH, pa3ioMbl), CBUAETEIbCTBYIOIINE O BOJI000-
MEHE C MOI3eMHBIMHU BOJaMH, POJIb KOTOPBIX B BOJHOM OaaHce o3epa
JI0 HACTOSIIIETO BPEMEHH OIIEHEHAa HEJI0OCTATOYHO.

Ha 6eperax Jlagorn n @UHCKOTO 3a1MBa O COOBITUSX TOBHIIICH-
HOTO CTOSTHHS YPOBHSI CBHJETEIBCTBYIOT Teppachl, OEperoBbie Ballbl
1 6apbl, BO3pacT KOTOPBIX OmpeaenseTcs paauoyriepoaabiM u UK-
OCJI MeTogamMu DaTHPOBAHUSA, & TAKKE OOJIOTHBIC MACCHBBI MEKIY
0eperoBbIMH BaJlaMH, TATHPOBAaHHE OTIOKEHHI KOTOPBIX TaKKe IO0-
MOTaeT OMPEACTUTh XPOHOJIOTUI0 TPAHCTPECCUBHO-PETPECCHBHBIX
COOBITHH.

Ha Geperax o3epa Bo BpeMsi IaJIeHUsI YPOBHS, TOCTUTHYTOI'O B Te-
yenue Jlanoxckoi TpaHcrpeccuu, chopMHUPOBAHBI TPHU TEPPACHI BhI-
coroit 67, 8 u 14—16,5 m. Hauano perpeccuu 3adukcupoBaHo ¢op-
MHPOBaHHEM TIEPBBIX OEPEroBhIX BaJOB Ha BeicoTe 16,5 M 2900 . H.
PerpeccuBnas daza npomomxkanace gm0 2100 n. H. B atoT mepuon
chopMupoBanachk TpeThs aOpa3MOHHO-aKKyMYJISITHBHAs Teppaca Ha
BeIcoTe 14—16,5 M. [TocnenosaBmas 3a Hell (haza cTarHAIlMM B HHTEP-
Basie 2100—800 j1. H. BeIpa3uiach B 00pa3oBaHUM BTOPOi 7—8-MeTpo-
BOH Teppackl ¢ OOJIBIINM KOJIMYECTBOM OEPETOBBIX BAIOB. 3aKIIOUYH-
TENbHBIN 3Tal CHUXKEHUS YpoBHS JIa10’KCKOro 03epa, KOTOPhIN MpHU-
BeJ K opMUPOBaHUIO ITepBOii Teppackl, Hadascs 800 . H. [Tocnenuss
MOCTOSIHHO TepeOpMHUpYeTCsl B COBPEMEHHYIO SIOXY Oyaroaaps
IUKIUYECKUM KOJIeOaHHsIM YPOBHS 03epa.

Bonee pannme koneOaHus ypOBHS 3aUKCHPOBAHBI OEPETOBHIMHU
Banmamu Bo3pactoM 3500 u 5000 net. MakcuManbHbIE BHICOTHBIE OT-
METKH T'OJIOLIEHOBBIX OeperoBbIX JIMHUH Jlat0sKcKoro 03epa PuKcupy-
FOTCS Ha BbIcOoTax 70 21 M. DTa TpaHcrpeccus conpsraercs ¢ Jlutopu-
HOBOW TpaHcrpeccueit banruiickoro mops, Bo3pact xotopoit (MK-
OCJI Bo3pact 6,9 TBIC. JIET) OMPENEIUIICS [0 MOPCKUM OEpPETOBBIM OT-
noxerusiM OUHCKOTO 3aiBa B paiioHe noc. UyIKkoBo, HAXOIAIIAMCS
Ha BbIcoTe 20 M HaJ| COBpPEMEHHBIM ypoBHeM Mopsi. K HacTosmieMy
BpEeMEHH HaliJIeHbl OeperoBbIe JIMHUK M OTIOKEHHS TUIEHCTOIEHOBBIX
MOPCKHX ¥ ITPECHOBOIHBIX 0aCCEIHOB.

Taxum oOpazom, o0uKk penbeda modepexuit Jlamoskckoro ozepa
chopmupoBacs 6aromaps MOCTOSHHBIM KOJIeOaHUSIM YPOBHS MOPS,
a Ha 3aKIIIOYUTENbHBIX (a3ax JIamoxKcKoil TpaHCTPECCHU — B PE3YIilb-
TaTe COOCTBEHHBIX KOJIeOaHNUH YPOBHA 03epa.
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OrmpeneneHHbIc Ha TaKOH YK€ METOAOJIOTHIECKON OCHOBE KoyeOa-
HUS YPOBHS POCCHHCKUX apKTHYECKUX Mopeil, mopeil KOxHoro oxe-
aHa MOKa3bIBAIOT 3HAYUTENbHBIC (10 20 M) U HEOJHOKPATHEIC TPAHC-
CPECCHUU B XOJ€ TOJIOLIEHA U 3aCTABJISIOT 3ayMaThCsl O IPUYMHAX HU3-
MEHEHUH ypOBH MHUpPOBOTO OK€aHa, KOTOPBIE UMEIOT 3BCTATUYECKYIO
Y TEKTOHUYECKYIO TIPUPOAY, HO C1a00 CBS3aHBI C JICTHHUKOBBIMH CO-
OBITHSAMH.

HccnenoBanue BBITIOJIHAETCA 3a cUeT rpaHTa Poccuiickoro Hayu-
Horo onma Ne 23-27-00273 https://rscf.ru/project/23-27-00273/.

NCTOYHUKHU U JTUHAMMUKA 3AI'PA3ZHEHUSA BOJ
3AJIMBA HAXOJKA M ET'O BYXT

H. H. Boprun ¥, A. M. I'opuakos

HaneHUUBX, Braousocmok, Poccus
™ nbortin@mail.ru

KuaroueBble cjioBa: DKOJIOTHUYECKOE COCTOSHHUE, UCTOUHUKH 3arpsis-
HEHUS BOJ M JOHHBIX OTJIOKEHUI, aHTPOIIOTeHHAs Harpy3Ka, ypOaHu-
3UPOBAaHHEIC TEPPUTOPHUH, THHAMUKA UHJIEKCA 3arpS3HEHISI BOJI.

B noxnage mpencraBieHa KpaTkas XapaKTEpPUCTHUKA MPUPOIHBIX
ycioBuit 3anuBa Haxomka u ero Oyxr (Haxonka, Bpanrens, Ko3b-
muHa, HoBuikoro u JlamkeBuya), aHainu3 KadecTBa BOJI U TOHHBIX OT-
JIO’KEHU.

OCHOBHBIMM MCTOYHUKAaMH 3arps3HEHUS BOJ U JOHHBIX OTJIOKE-
HUH 3aJ1Ba SBJISIFOTCS: TOPOACKHE W MIPOMBIIUICHHBIE CTOKH TOpofa-
nopra Haxonka u r. [Taptuzancka, a Takxke cTok peku [laptuzanckoi
¢ npurokamu Cepreeska, Patnas, Mensnuku, Turposas nu Bogonan-
Hasl.

Beienens! HekoTopble ocobeHHocTH 3anuBa Haxozaka no cpasHe-
HUIO C APYTHMH "acTsiMu 3aiuBa [lerpa Bennkoro, koTopsie 00ycinoB-
JMBAIOT 0cO00€ paclpelesieHne U MEPEHOC 3arps3HSIOINX BEIECTB
B 3aJIUBE.

K unciy Takux ocoOeHHOCTEH OTHOCATCS CleAyIoIte:
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1. Okomno 34 % obme#t iomany 3anuBa Haxomka oTHOCHTCA B
MEJIKOBOIHOH 30HE, TIe TITyOUHBI HIKE 15 M, BKITIOUast BCe OyXThI 3a-
nuBa. [Ipu 5ToM B MEIKOBOTHOM 30HE HAXOATCA BCE MOPTHI, KOTOPHIE
pacmoyioxkeHs! B 3amBe Haxomka: Bocrounsrii mopt B Oyxte BpaH-
rens; HaxoaxkuHCknit MOPCKON MOPT (TOPTOBBINA, PHIOHBIHM, JECHOI)
B Oyxte Haxonka; HaxoakuHackuit HedTeHannBHoOM mopt B Oyxte Ho-
BHIIKOTO; HeTeHamnBHON opT «Ko3pMuHO» (0yxTa Ko3pMuHa).

2. 3amuB Haxomka XxapakTepru3yeTcs CI0KHOCTHIO THIPOINHAMU-
YECKUX U TUIPOMETEOPOTIOTHICCKUX YCIOBUHM, 3HAUNTEIHHBIM BIIHS-
HHUEM Ha JUHAMHUKY BOJHBIX MAacC M COCTOSIHHME 3aJMBa CTOKa PEKHU
ITapTu3aHcko#l, MOCTOSTHHBIM TeueHueM 3anuBa llerpa Benukoro,
pa3HOHAIPABJICHHBIMU BETPOBBIMY M TPUIUBHEIMU TCUCHUSIMH, TTPH-
BOJISIIIIMMH K HEPAaBHOMEPHOMY PacHpeICIICHUIO U pa3HOHANPABIICH-
HOMY NEPEMEILCHUIO 3arpsI3HEHUS 110 aKBATOPUU 3aluBa. J[BIKEHHE
BOJI OXBaTHIBAaET BepXHUH 20-MEeTPOBBIN CIIOM, a B CEBEPHOI YacTH 3a-
JIMBa — BCIO TOJIIILY BOJBI.

3. Paiion 3anmuBa Haxonka HaxonuTcs B MyCCOHHOM KIMMaTHue-
ckoii 3oHe. [lobGepexbe Momy3akpheITEIX OYXT 3ammuBa Haxomka mon-
BEP)KEHO BO3JACHCTBUIO IyHaMu. [Ipr 3TOM mogseM ypoBHA B 3aJIMBE
Haxopka mocturai Ha OTAETBHBIX Y4aCcTKaX MOOEpPexbs 2,5 M.

4. K ceBepHoMy Oepery 3amnBa Haxomka BBIXOIUT JOJHHA PEKH
ITapTuU3aHCcKO#, MPUHOCALLEH B 3aBUCHUMOCTH OT BOJHOCTH TOJia JI0
40 % Bcex 3arpsS3HEHUN B 3aJIUB.

JuHnamMuka UHJIEKCA 3arps3HEHMS] BOJI 3aJIMBa B LIEJIOM XapaKTepH-
3yeTcsl MOJIOKUTEIBLHBIM TPEHAO0M, Juara3od usaMeHeHuit 3B B 1ie-
nom 1o 3anuBy ot 0,7 mo 1,55.

Ha ocHoBaHuu pe3ynbTaToB IUAPOXUMUYECKUX UCCIEIOBAHUN Ha
AKBaTOPHUH 3aJIMBa BbIIEJIEHBI TPU 30HBL:

— HanboJee 3arps3HeHHas OyxTta Haxomxka;

— 3arpsi3HEHHAs CeBepHasl 4acTh 3aJIMBa, a TaK)Ke OyXThl BpaHresns
n HoBuikoro;

— OTHOCHTENBHO YUCTAs I0’KHAS YacTh 3aJIMBA.

Pacnpenenenne xonnentpanuit 3B B Boge 3ammBa Haxomka mo
[IyOWHE W TI0 BPEMEHU JIOBOJBHO XAOTUYHO, 0€3 BHIPAKECHHBIX TCH-
JIIEHIIUHN.

3arpsi3HEHHE TOHHBIX OTJIOKCHHH 3amuBa Haxonka u ero oTaens-
HBIX OyXT XapaKTepHu3yeTcs 3HaYuTeNbHBIM (Ooiee ueM B 50 pa3) npe-
BBIIIEHUEM JI0ITyCTUMON KOHLUEHTPALMH OTACIbHBIX KOMIIOHEHTOB.
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Ecnu 3arpsizHeHue 3ajiMBa B II€JIOM HE BBI3BIBAET COLUAIBHOU
HAMPSHKCHHOCTH, TO 3arpsA3HEHUE €ro OyXT TpeOyeT BMeEIIaTelIbCTBa
B IJITaHE OPTraHU3allMd MEPOIPUSTUIN, HAMPABICHHBIX HA CHIDKCHHE
AHTPOITOTCHHOHN HArpy3KH Ha 3TH OOBEKTHI.

XAPAKTEPUCTHUKA I'JIPOXUMUYECKHNX
IMAPAMETPOB CEBEPO-BOCTOYHOW AKBATOPUU
YEPHOTI'O MOP$I B JIETHE-OCEHHHUIT IEPUO/]
2023 TOJIA

E. U. Bypauna™, T. E. Backakosa, A. B. Tpymikos,
T. b. Kaprambimiena, E. A. lllesuosa

A3HUUPX, Pocmos-na-/[ony, Poccus
Mhelensine@yandex.ru

KiroueBble cjioBa: CeBEpO-BOCTOYHAS akBaToOpust UepHOro mops,
HACBIIIEHHE KUCIOPOJIOM, BOJOPOIHBIH MOKAa3aTelb, MUHEPAIbHBII
a30T, aHTPOIIOTEHHAs HAarpy3Ka.

B netne-ocennunit neproa 2023 T. cpemHssS KOHIIEHTPAIHS PACTBO-
pEHHOTO Kuciopoja B aestenbHoM ciioe KaBkasckoro u Kpeimckoro
cexTopoB UepHoro Mops cocrapisna 7,40 u 7,77 Mr/am’ cooTser-
CcTBEeHHO. Pacmpenenenne HaCHIIEHUS BOIBI KHUCIOPOIOM B ITOBEPX-
HOCTHOM CJI0€ 000MX CEKTOPOB COOTBETCTBOBAJIO CE30HHOMY aHTH-
LIUKJIOHUYECKOMY COCTOSIHHIO BOJIHOM Cpeibl: MpuOpexHas 30Ha Kag-
Ka3CKOT0 O0epekbsl U 4acTh KpBIMCKOTO OBLTH TTOBCEMECTHO HEIIO-
HACBIIIICHBI ~ KUCJIOPOJIOM, W TOJNBKO JIOKAJIBHBIE AaKBaTOPHUH
BBIJICJISIIMCH BHICOKMM HachlllieHHeM: B cTBopax Jlaromsica (115 %)
u ®eonocuiickoro 3amuBa (112 %). MakcuMyM HacCBHIIIEHUS BOJIBI
KHCJIOPOJIOM OTMEYajCsl B 3amamHoM paiione KpeIMCKOTO cekTopa
(Cumens — 120 %) Bcneactue BiaustHUS OCHOBHOTO YepHOMOPCKOTO
TedyeHus. B nmeHTpe 1ukiioHa riry0okoBotHOM 30HBI KaBKka3ckoro cex-
Topa (r. ['enenmkuk), rae TemmnepaTypa BoAbl Obuta Ha 3 °C HHXKe
OKPYKaOIUX BOJ, THTEHCHBHOCTh (DOTOCHHTE3a OKa3ajach JOCTa-
TO4YHO BbICOKOH (108 %).
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3HaYNTENFHOE CHIKEHHE HACKHIIIEHHS KuciIopoaoM (< 95 %) B mo-
BEPXHOCTHOM clioe B cTBopax IT. Tyamnce, Coun u ATymITsl SBUIIOCH
CJIEICTBHEM MPOIIECCOB JACCTPYKIMHU OPraHUYECKOTO BEIIECTBA Kak
MIPUPOIHOTO, TAaK ¥ aHTPOTIOTEHHOTO MTPOUCXOKACHHS. B paifone Biu-
STHASA TpUOpe)HOTO anBesiHra (AHamna — /{fopco) HackIeHre BOIbI
KHCIIOPOJIOM CHUXKAJIOCh 710 MUHMMYyMa (88 %).

Bonoponusiii mokasarens (pH) B gestensHOM clioe ceBepo-BO-
CTOYHOM akBaTOopuu YepHOro MOps B JIETHE-OCEHHUM TIEPUO]T B CPE/I-
HeM cocraBisut 8,21 yen. en. (KaBkasckuit cekrop) u 8,12 yci. en.
(Kpevmckuit cekrop). CiiefyeT OTMETHTD, YTO B TIOBEPXHOCTHOM CIIO€
HCCIIeTyeMOM aKBaTOPHH PETUCTPUPOBAIOCH PE3KOe CHIDKEHUE 3Ha-
yerns pH B ctBopax r. Coun u Tyance no 8,06 u 8,11 ycn. exn. coot-
BETCTBEHHO, YTO MOTJIO OBITh CJICJICTBUEM YBEIUYCHUS aHTPOIOTCH-
HOW Harpy3Ku B HCCIeQyeMblii nepuos. K mpupoaHOMy BIHSHUIO
MOKHO OTHEeCTH cHIXeHue pH mo 3Hauenus menee 8,25 yci. ex. mpu
Pa3BUTUU TPUOPEKHOTO ANBEJUIUHra B CTBOpe YTpuiia. Beicokwuii
YpOBEHb BOJIOPOIHOTO TMOKa3aTens (> 8,35 yci. e.) B TOBEpXHOCT-
HOM cioe (0—50 M) 0BT 3aUKCHPOBAH JTOKATHHO IIPH aKTHBHOM IIPO-
ecce (hoTocwHTE3a B MPUOPEKHOU 30HE ¥ M. Jlarombic 1 B r1y0oKo-
BOJHOM 30HE IUKIOHA (T. ['eleHIKUK).

BennunHa oKHCIUTETHFHO-BOCCTAaHOBUTENbHOTO TIoTeHnnana (Eh)
B JIEITETILHOM CJIO€ B cpefiHeM cocTaBuiia B KaBkazckom u KpeiMckom
cektopax 163 u 151 MB cooTBeTCTBEHHO, TPH BapbUPOBAHUH T10 BEP-
TUKaIU B MpokoM auana3oHe ot 110 no 187 mB. B nenom Benuuuna
OKHUCIUTEIbHO-BOCCTAHOBUTENFHOTO MOTeHNMaNa, Kak U pH, orpa-
kana BiaustHue OCHOBHOTO YUepHOMOPCKOTO TEUCHHS, pa3TpaHUIHBA-
IOIIETO TPUOPEKHBIE aHTUIUKIOHUYECKHE BOABI OT BOJA OTKPBITOTO
MODSL.

OCOOEHHOCTBIO COIepKaHUsI aMMOHUIHOTO ¥ HUTPUTHOTO a30Ta
B JIeTHe-oceHHUI neproa 2023 r. cTano 3HAUUTEIHHOE €TI0 YMEHBIIIe-
HUE B JEATENBHOM ciioe KpeIMCKOTO CexTopa, 4TO, BEPOSITHO, OBLIO
CBS3aHO C MHTCHCHBHBIM TOTPEOJICHHEM aMMOHHUS TPH CHIDKCHUU
TeMIiepaTypsl Boabl Ha 4 °C no cpaBHeHHIO ¢ KaBka3ckuM cekTopom
U CMEHE JJOMUHAHTHBIX BUJIOB BOJIOPOCIIEH JIETHEN BereTaluu Ha J0-
MUHAHTHBIE BUJIbI BOJOPOCIEH OCEHHEW Bereraluu. MakcuMaabHOE
KOJJMYECTBO aMMOHHS (PUKCHPOBAIIOCH B akBaTOpuH Deogocuiickoro
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sammBa (0,051 mr/am’) u T. Coun (0,048 Mr/mM’), a HUTPUTOB — B aK-
Batopuu T. Tyance u Hopopoccuiickoit 6yxTsl (0,005 mr/am’), uto xa-
PaKTepHO I palilOHOB MOBBIIIEHHOTO aHTPOIIOTEHHOTO BIIHSIHUS.
Cpennee cofepkaHnue HUITPATOB B IEATCILHOM CII0€ 000UX CEKTO-
pos cocrasuno 0,013 Mr/am’ npu mmpokoM Bapsuposanuu ot 0,003
10 0,035 mr/am’. VcToleHne HUTPATOB B pe3ysbTaTe (OTOCHHTE3A
1o 3"HaueHu# < 0,005 mr/am® B MTOBEPXHOCTHOM CJIO€ HaOII0IaI0Ch
B akBaTOpHUAX IpuOpekHor 30HHI ([laromeic, Anama, [[xy6ra, ®eo-
nocuiickuit 3anuB, CuMens) u B LIeHTpe IUKIOoHA (T. ['eTeHIKIK).

3AT'PA3HEHHUE BOJ TATAHPOI'CKOI'O
U TEMPIOKCKOI'O 3AJIMBOB A30BCKOI'O MOPA
PTYTBIO B 19912023 TOJAX

M. B. Byderona '™, A. H. Kopmenko >

' MI'PU, Mockea, Poccus
2I'OMH, Mockea, Poccus
™ mbufetova@mail.ru

KuroueBsble cjioBa: pTyTh, BOJA, 3arpsi3HEHUE, TaraHpOrcKui 3amB,
Temprokckuii 3a1uB, A30BCKOE MOpE.

CeBepo-BoCTOYHASL 9aCTh A30BCKOTO MOpSI MPEACTaBIIseT cOoO00M
oOmmpHeIl dctyapuit p. Jlon — TaraHporckuii 3aiamB, a Ha I0TO-BO-
CTOKe pacrnonoxeH actyapuii p. Kybanu — Temprokckuii 3anmuB. C reo-
XUMHUYECKON TOUKH 3pEHUS B 3CTyapHsIX NPOXOAUT BAXKHEHIINNA reo-
XUMUYECKUH Oapbep, MO pa3Hble CTOPOHBI KOTOPOTO CYIIECTBYIOT
pa3NuYHbIE YCIOBHUS Cpelbl 0CaIKOO0pa30BaHus, IPUBOASIINE K pe3-
KOMY W3MEHEHHMIO MHTCHCHBHOCTH MHIPAllMM XMMHUYECKUX DIIEMEH-
TOB, X KOHLEHTpAIil 1 (OpM MUTpALHH.

K npropuTeTHBIM 3arpsA3HSIOINM BEHIECTBAM OTHOCUTCS PTYTh,
KOTOpasi OTHOCHTCA K | Kmaccy ormacHOCTH M UMeEET MPSIMOE TOKCHYE-
CKO€ JielicTBUE Ha BOJHBIE OHosloruueckue pecypcesl. IlpenensHo no-
MyCTUMasl KOHLEHTPaLusl PTYTH B BoJe 00BEKTOB PHIOOX03siICTBEH-
HOTO 3HAYEHMsI cocTaBisieT i npecHbX Boa 0,01 Mkr/i, mis mop-
ckux — 0,1 MKr/i.
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OT60p P06 BOIBI IPOBOAMIICS B yCTheBOM oOmacTu p. Jlon u B Ta-
raporckom 3anuee. B TeMprokckoM 3anuBe TpoOBl BOABI OTOHMpa-
JUCh Ha YCThEBOM B3MOpbe pykaBa KybOanb m pykaBa IIpotoxa,
B yCTheBo# o0nactr KyOaHu B rupiax TMMaHOB M B HU30BBSX JAETBTHI
Kybanu y moc. AuyeBo u B [lerpymmHom pykase. OnpeneneHue co-
JIepKaHMs paCTBOPEHHBIX B BOJIE COETMHEHUH PTYTH C IPUMEHEHHEM
aTOMHO-a0COPOIIMOHHOTO METOJ[a IMPOW3BOAMIOCE B JIA00OPaTOpHUn
Pocrosckoro LII'MC.

B ycteeBoit obmactu p. JloH konmentparus pryTd ¢ 1993 mo
2000 r. noctosinno npesbimana [1JIK u naxonunace B auanazone 0,1—
0,9 mxr/n. C 2001 r. oTMeUaeTcst CHIKEHUE KOHIIeHTpanuid. B 2020—
2023 rr. 3Ha4eHNs1 KOHIICHTPAINK PTYTH B YCThEBOW obnacTu p. J{oH
cocrasisu 0,01-0,04 mxr/a (cpennee 0,023 mkr/n). Iepuon 1991—
2005 rr. xapakTepHu3yeTcsi XpOHUYECKUM 3arpsi3HEHUEM BOJbl TaraH-
porckoro 3anmBa pTyThio co 3HaueHmsMu g0 1,8-5,7 TIJIK. anee
KOHIIEHTpaIus cHmkangachk, 1 B 2010-2023 rr. ee 3HaUYeHUS HAXOJU-
mick B nuamnaszone 0,01-0,03 MKr/1 B MOBEPXHOCTHOM TOPU30HTE
BOABI. B IpUIOHHOM ClTO€ BOBI Ha HEKOTOPHIX CTAHIIMSIX B BOCTOY-
HOHM YacTH 3aJliBa, B YAaCTHOCTH B MPUOpPEKHOI 30HEe r. Taranpora
u 1. Eficka ormeuanuck 6onee Beicokre KoHUeHTpauuu pryTu (0,029—
0,04 Mxr/mm).

B Temprokckom 3anuse npessimenns 11K dukcuposanucs B me-
puox ¢ 1991-2005 rr. (mo 7 IIJIK), B mocneayrome Toasl CoaepKa-
HUE PTYTHU IIABHO CHIDKANOCh U B 2023 T. B CpelHEM OHO COCTaBUIIO
0,017 Mkr/i.

g ycTaHOBNIEHHS CE30HHBIX TPEH0B U3MEHEHHSI KOHIIEHTpaluu
PTYTH OBUIM HEpECYUTaHbl B OTHOCUTEIbHbBIC €AMHUIIBI 110 OTHOLIE-
HUIO K MaKCUMaJbHOMY HX 3HaueHuto. Hanboupive 3HaueHUs cpe-
HEW OTHOCHUTEIBHOW KOHLIEHTPALUU PTYTH B BOAE TaraHporckoro u
TeMprOKCKOTO 3aJIMBOB 32 BECh IIEPHO UCCIIETOBAaHNN HAOIIOIaIICh
JeToM (WIONb — aBTYCT) U OCEHBIO (CEHTSAOph — OKTAOpH). BecHoi
(MapT — ampenb) CpeIHHE OTHOCHTEIHHBIC KOHIICHTpAIMH OBLIN
HWKE. ITO MOXKHO OOBSICHHUTH TEM, UTO 0OJiee BHICOKAs TeMIIeparypa
BOJIBI B JIETHUM U OCEHHHH TIEPHOABI MOTJIa CIOCOOCTBOBATh OMOTEH-
HOHM 1 abWOTeHHOW TpaHC(hHOpMaIui OPraHNYECKUX BEIIECTB B JTOH-
HBIX OTJIOXEHHIX M, KaK CJIEJICTBUE, aKTHBHU3AIMH MPOIIECCOB, CITO-

238



MOpr Poccun: COBPEMCHHBLIC METO/IbL I/ICCJ'IC,HOBaHI/Iﬁ 1 UX INPAKTHUICCKUEC
ITPUMCHCHUSA

COOCTBYIOIINX MEPEXOy PTYTH U3 HUX B BOJIHYIO ToTy. [Ipn moBeI-
[IEHUW TeMIepaTyphl BOJBI TAaKXKE BO3MOXKHO YCHIJIEHHE IMPOIECCOB
METWJIMPOBAHUS PTYTH.

O CE30HHOH U3BMEHYUBOCTH I'HIPOJIOTO-
I'mMJPOXUMHNYECKHUX XAPAKTEPUCTHUK BO/{
CEBEPO-3ATIAJTHOM YACTH YEPHOI'O MOPS

A. A. Bame

Hnemumym npupoono-mexuuueckux cucmem, Cesacmononn, Poccust
™ ogorodovaa.a@mail.ru

KurodeBsble cjioBa: TeMIeparypa, COJI€HOCTb, KUCIOPOIHBIN PEKUM,
ceBepo-3anaaHas yacTb YepHOro Mopsi, IpuycTheBoi paiion [yHas.

Cesepo-3amagHas yacth YepHoro mops (C3UM) npeacTaBiser co-
00#i yHUKaJIBHBIA PETHOH, B KOTOPOM OJ1aroapsi BIMSHHUIO CTOKa de-
TeIpex pek: [ynas, Juenpa, Auectpa u Oxuoro Byra — cdopmupo-
BaJIMCh 0COOBIE THAPOIOTNIECKUE, THAPOXUMUYECKUE  THAPOOHOIIO-
rudeckue yciosus. Bxian pexu [lyHait coctasmiseT 6onee 75 % cpen-
HerozoBoro peyroro croka B C3YM. C peunsimu Bogamu B C3UM
MIOCTYNAIOT Pa3InYHbIE OTXOMBI JECITH TocyapcTB EBponsl. B cBsazn
C 3TUM paiioH YepHOro MOps UCIBITHIBAET OUEHb WHTCHCHBHYIO aH-
TPOMOTEHHYIO Harpy3Ky.

Kax n3BecTHO, OJTHUM M3 OCHOBHBIX THAPOXUMHUECKUX MapaMeT-
POB, XapaKTEPU3YIOIMMX 3KOJOIMYECKOE COCTOSIHHE BOI, SABIISETCS
PACTBOPEHHBIIN KHUCIOPOA, COAEp KaHne KOTOPOTO 3aBUCHUT OT THPO-
JOTMYECKUX M TUAPOOHOIIOTHUECKUX MapaMeTpoB. AHAIN3 CoepKa-
HUSl PACTBOPEHHOI'0 KUCJIOPOAA, TEMIEPATYpPhl U COJIEHOCTU B CIIOE
10-30 m B C3UM u B npuycTheBOM paitoHe [[yHas, BKiIro4Yas ux ce-
30HHYIO0 W3MEHUYUBOCTH, C YYETOM AAaHHBIX HAOJIOJCHUH, TOTy4eH-
HbIx nocse 2010 r., akTyaneH u paHee He IPOBOIMUIICS.

AHanM3 THAPOJIOTO-TUAPOXUMHUYECKHX XapPaKTEPUCTHK IOKa3all
cnenytomee. B C3UM u npuyctheBoM paiione JlyHas TOMUHUPYIO-
UM SIBISIETCS TOAOBOM CUrHAIL. MICKIIOUeHHE COCTaBIsET COJIEHOCTh
Ha ropusoHTe 30 M B paiioHe ycThs JlyHas, Tlie mpeoliagaeT moryro-
noBas rapMoHuka. [locnenHee cBA3aHO HE TOJIBKO C YMEHbBIICHHEM
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AMILTUTY Il CE30HHOTO X0/1a COJICHOCTH C TITyOWHOMU, HO ¥ C MEHBIIICH
00€eCcTIeYeHHOCTHIO U 0OJIBIIeH 3alyMIICHHOCTBIO JTAHHBIX HaOroe-
Hult Ha ropu3oHTe 30 M. B ce30HHOM X0j/ie TeMIepaTypsl U pacTBO-
PEHHOTO KHCJIOPOJia TOJIOBOI CUTHAN BBIICNSCTCS OTYESTIIMBEE, YEM B
COJICHOCTH. BHYTpHUTOZOBBIE KOJIEOaHUSI PACTBOPEHHOTO KUCIOPO/Ia,
TEMIEpPaTyphl U COJCHOCTH B NMPUYCTHEBOM paiioHe JlyHas uMeroT
OOJIBIIYIO AMIUIUTYJy MO CPAaBHEHHIO C CEBEpPO-3aMaJHON YacThIO
YepHoro Mopsi. 3HaYUTENBHOE BIHMSHUE Ha (POPMUPOBAHUE THAPO-
JIOTO-TUAPOXUMHYCCKOI'0 pEKrUMa OKa3bIBacT BeTpOBOﬁ PEXKUM. B Be-
CCHHUI TIepHOJ MPEOOIANAIOT I0XKHBIC BETPhI, KOTOPHIC «3aMTUPAIOTY
pacrpecHeHHbIC U HACHIIEHHBIC KHCIOPOJJIOM BOJIBI Y 3aMaTHOTO TO-
OepeKbs.

BJIMAHUE NOTEIVIEHUA U JEOKCUT'EHAIIUN
HA 3KOJIOTI'N10 XOJIOAHOBOJAHBIX KOIIEIIO/
IJIYBOKOBO/JHBIX PANOHOB YEPHOI'O MOPSI

E. ®. Baceuknna ', B. B. Meabuukos °, B. H. Be;iokonbIiTos ',
A. B. Macepnu ' ™

1
MI'U, Cesacmononw, Poccus
2
UnBIOM, Cesacmononw, Poccus,
™ seviin@rambler.ru

Kirouesble cioBa:. UepHoe Mope, T€OKCHTCHAIHSI, TIOTESMIICHUE, KO-
TIeTIOABI, PHIOBI-TUTAHKTOHO(ary.

B YepHoM MOpe COXpaHHUIIOCH PETUKTOBOE COOOIIECTBO XOJIOTHO-
BOJIHBIX BHJIOB, CYIIIECTBYIOIIEE OJIaroapst X0JI0THOMY ITPOMEKYTOU-
HOMY CJIOI0, YCJIOBHSI 00pa30BaHUs KOTOPOTO TaKWe e, KaK U B yMe-
PCHHBIX M MOJIAPHBIX HIMPOTaxX, I/IC€ BECPTUKAJIbHAd KOHBEKIUA Orpa-
HUYEHa TI0 TIyOnHe ranokinHOM. Jlo KOHIIa MpOIIIoro BeKa CUnTa-
JIOCh, YTO HWKHSSI TpaHULA JKU3HU JUISl 3TUX BUAOB B UepHOM MoOpe
JOJDKHA HEMPEMEHHO COYETaThCsl C TapaHTHPOBAHHBIM HaM4YHEM
cienoB cepoBogopoaa. Onnako, B konue 1980-x — nauane 1990-x rr.
MEXTy KHCIOPOJHON 30HOW M CEpOBOJOPOTHBIMU BOAAMHU OBLT OT-
KpBIT TpeTHH, mim cyokuciopoausiid, cioit (CKC) Tommmuoit 30-50
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M, B KOTOPOM HET HM KHCJIOPOAa, HU CEPOBOJOPOA B AaHAIUTHYECKH
3HAYMMBIX 3HAU€HHUSIX. BBUTO yCTaHOBIEHO, YTO HIDKHAS TpaHHIA
YKU3HU 300IUIaHKTOHA B YepHOM MOpE YETKO COOTBETCTBYET BEpXHEH
rpaHulle 3TOrO CJIOA, IJie MPU KOHIEHTpauuu kKuciopojga 10 MxM
(opMUPYIOTCS IUIOTHBIE CKOIJICHHS XOJIOJHOBOJHBIX KOIIETOJ
B THEBHOE BpeMs M I'/ie B TEIJIOE BpeMs I'oa CKaIUIMBAIOTCA UX He-
MUTPHPYIOLIHE 0COOH B JHaIay3e.

3a mocnenHue ASCATHIIETUS N3-3a JEOKCUTCHALIUH TTyOHH MOPSI BEPX-
usst rpannna CKC nomusmack kK moBepxHocTy mouT Ha S0 M. B cepe-
muHe 1980-X Havalcs mepuo]| aHTPONIOTEHHOHN SBTPO(UKAIIMN U MH-
TEHCUBHOI'O 3arpsi3HEHHS MOPA: B €ro INIyOMHBI YCTPEMHICS IOTOK
OpPTraHMYECKOTO BEIIECTBA, Ha OKUCIIEHHE KOTOPOTrO IMOTpedoBaics
JOTIOJHUTENBHBIN KUCcIopo. BepTukaibHblidi BogooOMeH He obecrie-
YHMBaJl JOCTATOYHOE KOJIMYECTBO KHCIOPOAa, YTOOBI KOMIICHCUPOBATh
pactymee ero morpediienne. B utore 3a B mepuona ¢ 1955 mo 2013 r.
3amachl Kuciaopoaa B UepHoMm Mope cokpaTuiuch Ha 44 %, a riryOuHa
MIPOHUKHOBEHUSI KHUCIOpoAa yMeHblmnach co 140m B 19551, no
90 m B 2013 1. [Tocie cyniecTBEHHOTO YMEHbBIIEHUS THTEHCUBHOCTH
sBTpodukanuu B 1995 r. 0’kuIaI0Ch, 4TO IITyOUHBI MOPSI BHOBB HACHI-
TATCSI KUCJIOPOAOM, HO 3TOTO HE MPOM30LLIO M3-3a KIMMaTHYECKHX
n3MeHeHuil. K HacrosimieMy BpeMeHH AEOKCHI€HALMsl IIpHUBENa K
TOMY, YTO TITyOWHA BEpXHEH IPaHHUIBI CyOKHUCIOPOAHON 30HBI (CIIOS
arperanuy KOMEemnoJ) B LEHTPaJIbHBIX palfoHax MOps MOAHSIIACH J0
ryOuHbl 75-80 M M mOYTH coBHaja co coeM OOMTaHUS YepPHOMOP-
CKOTO mmporta Sprattus sprattus phalericus. IloaTomy Bonpoc 0 BO3-
MOKHOCTH BbleiaHusl pbiOamu onyssiunu Calanus euxinus B pe3yiib-
TaTe NOABEMa CYOKHCIOPOAHOTO CIIOS UMEET NPUHIMITHATBLHOE 3HA-
YEeHUE AJIS1 IOHUMAaHUS MEPCHEKTUB JANbHEHIINX H3MEHEHNH KU3HU
B UepnoMm Mope. C 3TOMU MeNbI0 MBI pa3paboTanu CTPyKTypHpPOBaH-
HYI0 MOJIEJIb KU3HEHHOT'O IIMKJIa U U3MEHEHHUH MOMyJ Ui KalsiHyca
IUISL TOTO, YTOOBI MOHATh, KaK U3MEHEHHS CTPYKTYPBI BOA IOBIHSIIN
Ha pacrpeiefieHre KOMemoa M WX TPOo(pUUEeCKHe CBS3M C PhIOaMu
iaHkToHodaraMu. YncineHHbIe SKCTIEPUMEHTHI TOKa3aJIH, YTO B CITY-
yae nonananus Beei nonyisiuuu C. euxinus B CIOH OOUTaHUS YEPHO-
MOPCKOTI0 IINPOTa S. Sprattus HAUNHAETCS IOCTETIEHHOE COKpAIllEHUE
YHCIEHHOCTH TOIMYJISAINN KOTETO/ 3a CUET BhIeJaHHs ee pe3epBHOI0
¢$oHIa, npeACTaBICHHOr0 0cO0AMH B Auanayse. IMeHHO Takas cUTy-
arusl HaOJIroaeTcss Ha OOJBINEH YacTH TITyOOKOBOHOM 30HBI MODSI,
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I7ie IpeenbHas TITyOrHa IOTPY KeHUs KaIsTHyca, OTpaHHYeHHAs U30-
okcurenoi 10 MxM wim 0,2 M/, B TOCTAETHNE TOALI HAXOMUTCS Ha
riyoune 75—80 M, T. €. B 30HE OOMTaHHS XOJIOAHOBOAHBIX PHIO-TIIaHK-
ToHO(daroB. JlampHeHIIee CoKpalIeHne o0MeH TOMIIMHBI KHUCIOPO/I-
HOTO CJIOSI U3-3a MPOJIOJDKAIOIICHCS ICOKCUTCHAINH TTyOHH B TITy60-
KOBOJHOH 30HE MOPSI MOXKET HPUBECTH K CYIIECTBEHHOMY COKpaIle-
HUIO 3aI1acOB KOPMOBOTO 300ILIAHKTOHA, OCHOBY KOTOPOT'O COCTaB-
JISTFOT XOJIOAHOBOIHBIE BUJIBI KOTIETIOZ,.

CHEHUPUKA APXEOJOTI'MYECKOI'O U3YYEHUS
I''IYBOKOBOJHOU YACTHU YEPHOI'O MOP

B. B. BaxoHeeB

Cesl'Y, Cesacmononv, Poccus
vwkerch@mail. ru®

KiroueBble cjioBa: T1y0OOKOBOAHAS apXEOJIOTU, MOPCKOII IAIIEHb,
UepHoe Mope, KopaOieKkpyIeHue, TeIeypaBisieMblii ITOABOHBIHN all-
rapar.

CoBpeMEeHHBIH ATal pa3BUTHsI TTOIBOTHON apXeoyioruu Ha UepHOM
MOpE XapaKTepUu3yeTcs yCKOPECHHBIM BHEAPEHHUEM HOBBIX TEXHOJIO-
ruii. Bee darie B McclieIOBaHUSX UCTIOIB3YIOTCS allapaThl, ITO3BOJIS-
FOIAe MPOHUKATh Ha TIyouHs! cBhie 2000 M 1 paboTaTh B O€CKUC-
JIOpoTHOM ciioe. THTEeHCHBHO pa3BUBAETCs MEXIyHAPOIHOE COTPYI-
HUYECTBO, YTO HAPSAY C MPUMEHEHUEM BBICOKHX TEXHOJOTHH pe3Ko
KOHTPACTHUPYET C MPEIbIIYIIUMHU dTallaMHi Pa3BUTHsI MTOJIBOJTHOMN ap-
XeoJIOTHH B JaHHOM perunoHe. IlIMpoko mpUMEHSIOTCS TEXHOJIOTHH
(oTOrpaMMETpUU U TPEXMEPHOTO MOJICIUPOBAHUS MTOJABOAHBIX 00b-
€KTOB KYJbTYPHOT'O HACIIEIHS.

THIITA ycremHo UCnoJib30BaluCh JJISI UCCIEIOBaHUS TaKUX KO-
pabnekpymennii B akBaropun Kpeima, xak «Xepconec A», «Dopoc-
ckuil BU3aHTHely, «banaknasa-1» u «banaknaBa-2». A ucTopus ak-
TUBHOTO TIPMMEHEHHS TIOJOOHBIX anmapaToB Ha YepHOM Mope Hada-
nack 6osee yeTBepTy Beka Hazad. B 1999 r. sxcnenuius UnctutyTa
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okeanorpapmdeckux uccienopanmii (CIIIA) mpoBena CbeMKy KOHTH-
HEHTAJBHOTO HIeTb(a BO3Jie HEHTPAIbHON YacTH CEBEPHOTO Typell-
KOT0 1mo0epexbs, Ha TpaBep3e Mopckoro nopra Cuxon. OxHoM U3 3a-
Jlad 3KCIIeAULUH OBbIJIO MOATBEPKACHUE TEOPHH O TOM, 4To UepHoe
Mope 7,5 ThiC. J€T Ha3a]l ABJISLUIOCH TPECHOBOJHBIM 03€pPOM, a B Iie-
PHOJI TOJIOIEHa cosieHble BOAbl Cpein3eMHOTO MOpS TIPOPBAJIHNCH Ue-
pe3 bocdop u BeI3BasM cMeIeHHE CII0eB, THOeb TPECHOBOAHON 3KO-
CHUCTEMBI 1 00pa3oBaHUE aHAdPOOHOTO cJ1os Ha TIryomnHe 6omee 200 M.

B 2015-2017 rr. B paMKax KpyITHOTO MEXJIyHapOJIHOTO OpuTaH-
CKo-Oonrapckoro mpoekta «Mopckas apxeonorusi YepHoro Mopsi»
(Black Sea MAP) B akBaTopuu bonrapun 06110 00HapyX)eHO 65 KO-
pabnekpylieHnid, JaTHUpyeMbIX mepuogoM oT IV B. mo H.O. 10
XIX B. H. 3. O610MKHN KOpabiel ObuIH 0OOHApPYKEHBI HA TIyOHHAX OT
40 mo 2200 M — 3aToHyBIIHE KOPaOiIM Ha OONBINIMX TTyOWHAX TOKa-
3aJM MCKITIOUYUTENFHYIO0 apXeoJOrHYecKyl0 COXpaHHOCTh H3-3a Oec-
KHCIOpOIHOTO ciiosi B YepHOM Mope Hike riyOuHb! 220 M.

Bmecte ¢ 3TUM cienyeT OTMETHTh, YTO MOPCKas CpeAa B CBOEH
(hyHIaMEHTAITEHON OCHOBE SABJISICTCS KpaifHe arpecCHUBHOM CpeIoil TIo
OTHOIIEHUIO K 3aTOHYBIIUM OOBEKTaM, OyIb TO IEPEBIHHBIC KOpao-
JICKPYLLICHUSI aHTUYHOW THOO CPEIHEBEKOBOM SMOXM WM JKEJIE3HbIE
XIX-XX BB.

CoBpeMeHHOE HayuyHOE COOOIIECTBO MPHILIO K BHIBOLY, YTO MPH-
OpHUTETHOH (POPMOIi COXpaHEeHUs HTOABOAHOTO KYJIbTYPHOT'O HACTIEANS
SIBIISIETCSL €r0 OCTaBlieHHE in sifu. VccienoBarenn COTJIaCHBI C TEM,
YTO apXEOJOTHYECKHE OOBEKTHI JyIle BCErO COXPAHAIOTCS MO/ CIIO-
SIMU TOHHBIX OTJIOKEHHI HITH B COJIeHOH Bojie. OOBIYHO BCe BHICTYTIA-
IOLIME HAJl TPYHTOM YacTH 00BbeKTa HanboJiee akTHBHO Pa3pyLIaloTCs,
B TO BpeMs1 Kak orpeOeHHas B JOHHBIX OTJIOKEHHSIX 9acTh COXPaHsI-
€TCsI TOpa3JIo JIydlle. Y BeMUMBIIeecs B IOCIeIHEE BPpeMsI aHTPOIIO-
TCHHOE BO3JICHCTBHE U 1aKe MPOTHO3UPYEMbIC KIIMMAaTHIECKUE U3Me-
HEHMS, 0YEBUIHO, HEOOXOAMMO JOIOTHUTENBHO YUUTHIBATh B BOIIPO-
cax COXpPaHEHUS MOABOJHBIX apXEOJIOTUIECKIX MaMITHUKOB.

[MoMuMo Mano HM3y4YEeHHBIX XHUMHUYECKUX (PaKTOpOB, OCHOBHYIO
yTpO3y MOTYT IPEACTaBIATH Onojorudeckue. B mepByto odepeap 3To
KacaeTcs apeaiia oOuTaHus MOpPCKOTOo mmameHs (feredo navalis). Kak
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H3BECTHO, JaHHBIM MOJUTIOCK SIBIIICTCS OCHOBHBIM BPEAMTEINIEM Opra-
HUKH Ha 3aTOHYBIINX OOBEKTaxX, B IEPBYIO OUepeb IepeBa, MOCes-
sICh Ha HUX.

Taxum 00pa3oM, y4acTKM KOHTHHEHTAJbHOI'O CKJIOHA M KOTJIO-
BrHa YepHOTro MOpsi, HECMOTPS Ha BO3MOXHBIC KIIMMaTHYEeCKUE U3Me-
HeHUs B OyIyIeM, OCTaHyTCsS HamOosee OJarompusATHBIMHU AJIS CO-
XpaHEHUs! TOABOAHBIX apXEOJOTMYECKHX OOBEKTOB. TyT moutu He
MIPOHUKAET COITHEYHBIN CBET, TEMIIepaTypa BOJbI JOCTATOYHO HU3Kas
Y TIOCTOSTHHAS, TEYEHHSI JOCTATOYHO HU3KHE.

OBHAPYKXEHUE N UIEHTHOPHUKALNUA IVIEHOYHBIX
3ATPSAI3HEHU METOJAMHW MAIIMHHOI'O OBYYEHMUSI

H. B. Bosikosa, JI. C. Jly6nun, M. B. 3umun >

I'K « CKAHDKCy», Mockea, Poccus
® nevtushenko@scanex.ru
ag-privat@mail.ru

KioueBble c10Ba: IIICHOYHBIC 3arpsI3HCHUS, MAIIMHHOE 00yYeHHE,
paxuoIOKAIMOHHAs CheMKa, HE(TIHBIC IIATHA, MOPCKHE CEPBUCHI.

I'K «CKAH3KC» yxe 6onee 10 meT 3aHMMaeTcs pa3padOTKOM
CEPBHCOB ONEPATUBHOTO MOHUTOPWHTA MOPCKUX aKBaTOPUH B WHTe-
pecax pa3IMYHBIX TOCYAAaPCTBEHHBIX U OM3HEC-CTPYKTYpP: HEPTIHBIX
KOMITaHWH, BeIOMCTB M ciay:k6 MUC, Munnpupoas, MuHTpaHca,
AKOJIOTMYECKUX OpraHu3alfii ¥ MECTHBIX aJMHHUCTpanuii Poccun
u JIp.

O1HOI M3 OCHOBHBIX 33]1a4 OTIEPATHBHOT'O MOHUTOPHHTA SIBJISIETCS
oOHapyKeHHE TUICHOYHBIX 3arPsA3HEHUN Ha MOBEPXHOCTH aKBATOPHIA.
C onopoii Ha 6oraTblii COOCTBEHHBIH OMBIT U TEXHOJIOTHYECKHE Pellie-
HUS BelleTcs pa3paboTKa cepBHca IS JIETEKTHPOBAHUS TJICHOYHBIX
3arps3HEHUH METOAaMH MallMHHOTO oOydeHus. [y aToro mpose-
JeHa paboTa Mo MOArOTOBKE MEPBUYHOIO Habopa 3TanoHOB. Beine-
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JIEHO HECKOJIBKO KJIACCOB, BKJIFOUAIONINX aHTPOIIOTCHHBIE 3arpsi3He-
HUS C ABWXKYLIMXCS CYAOB M CTaLlMOHAPHBIX O0BEKTOB (MIaTtdopm,
CYJIOB Ha SKOPHBIX CTOSTHKAaX U Ip.) ¥ TUIEHOYHBIE 00pa30BaHUA MIPH-
POIHOTO MPOUCXOXkAEHUS. [IpH 5TOM paccMaTpUBaIUCh HE TOIBKO OT-
JIENIbHBIE XapaKTEPUCTUKH IUICHOYHBIX 3arpsA3HEHUH, HO M JAPYIHX
cMKooOpa3yoiux sBieHuil. Kpome Toro, npu co3gaHuK 3TaIOHOB
YUUTBIBAJIACh KOHTEKCTHAsi 0OCTaHOBKA ISl KaXJ10r0 00beKTa. beina
WCTIONIb30BaHa AOTOJIHUTENbHAs HHPOPMAIHI O KOHKPETHOH aKBaTo-
puH, KOTOpast BKIItoYasia B ce0st Habop pa3nuyHbIX OOBEKTUBHBIX OKe-
aHOTrpaUIECKUX, FTUIPOMETEOPOIOTNIECKUX, HABUTAIIUOHHBIX U UH-
OyCTpUATBHBIX (AaKTOPOB (B YAaCTHOCTH, NAHHBIX HAaBUTALMOHHBIX
KapT, baTuMeTpun, HeTera3oBoro KOMILIeKca, mosei serpa u [MY),
a TaKk)Ke KOMIUICKCHas HHPOPMALHsI O BOAHOM OacceiiHe, XapaKkTepu-
3yIOIIas MeCTO OOHapy KEeHUsI MSTHA, U OKpYXKarolast CyJoBasi oocra-
HOBKa. bputa co3mana kapTa MoJI0KeHUSI HCTOYHUKOB €CTECTBEHHBIX
He(TENPOsIBICHNH Ha OCHOBE MYJIbTUBPEMEHHOI'O aHANIN3a CHUMKOB
1 0aTUMETPUYECKUX AaHHBIX.

Hcnonp3oBanne OOJBIIIOTO KOJIMYECTBA JOTIOTHUTEIBHON HHMOP-
MalH{ MO3BOJIMIIO CO3[aTh KAUeCTBEHHBIH Ha0OP 3TAJIOHOB, TEM Ca-
MBIM TOBBICUTH 3((EKTUBHOCTh MAIIMHHOTO 00yueHwus. [lomyueH-
HBIE PE3yIbTaThl OTIMYAIOTCS BBHICOKOH TOYHOCTHIO PaclO3HABAHHSA
AHTPOIOT€HHBIX TJIEHOYHBIX 3arpsI3HEHUM.

PaboTa BeImoNHSETCS B paMKax peaqu3alyi «I0POXKHOW KapThD»
«Pa3BuTHE BBICOKOTEXHOJIIOTHYHOIO HampasieHHs «llepcriekTuBHBIE
KOCMHMYECKHE CUCTEMBI U cepBUCH Ha mepuon A0 2030 ronax». B Hee
TaKXKe BXOJAT 3aJ[auil 110 peau3aliy alfOPUTMOB MAIIMHHOTO 00Yy-
YEHMs IS aBTOMATU3alliy IPOBOJKH CYIOB B yCIIOBHSIX 3aTPyIHECH-
HOW HABUTAIIIOHHO-CYJOBOH 0OCTaHOBKH, KJacCU(HUKAIIMN OMACHBIX
JIEIOBBIX SIBJICHUM, a Tak)Ke JJIs JEeTEeKTHPOBAHNUA B aKBaTOPUH Helle-
TaJbHBIX CYAOB, HAXOIIUXCSA B PEKUME PATUOMOITYaHHUS (C BBIKIIFO-
YeHHOU ABTOMAaTHYECKOW UAECHTU(HUKATMOHHON CUCTEMO).
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OLIEHKA BO3MOJKHOI'O BO3JAEMCTBHUSA PEAJIU3AIIUUA
HUHBECTUIIMOHHBIX ITPOEKTOB HA JIUHAMUKY
BEPET'OBOM 30HBI IOT'0-3AIIATHOT'O KPBIMA

10. H. I'opsiuxun, B. ®. Yaopuk *

MI'U, Cesacmononw, Poccus
Mudovik_uvf@mhi-ras.ru

KaroueBble ciaoBa: nuHamMuka OeperoBol 30HBI, HHBECTUIIMOHHBIC
MIPOCKTHI, I0ro-3amamasrii KpbiMm, OeperoykpenureabHbIe
COOpPY’KEHUs, OIOJHKET HAHOCOB.

Pacmipenmne oObema u CrieKTpa yCcIyr B 00JIACTH Typu3Ma U pe-
Kpeary Ha oro-3amagHoM modepekbe KphIMCKOTo MoyocTpoBa,
HECOMHEHHO, ABJISIETCSA OJHUM U3 MEPCIEKTUBHBIX HAMPABICHUHN pa3-
Butus 5koHOMUKHU Kpbeima u Ceactomnouns. [Lnanupyemas peanuzamus
MacHITa0HBIX WHBECTUIMOHHBIX MPOEKTOB €CTECTBEHHBIM 00pa3oM
MpenoyiaraeT KOMITJIEKCHOE OCBOCHHE MPHOPENKHBIX TEPPUTOPHMA
U CO3JaHHE HOBBIX KypopToB. OCHOBOW pEKpealroOHHOTO MOTCHIIH-
aja ¥ UHBECTHLIMOHHOM MPUBIEKATEIbHOCTU 3aCTPAUBAEMBIX TEPPHU-
TOPHI BBICTYNAIOT CYIIECTBYIOIINE MIMPOKHUE IPUPOIHBIE ITECUAHBIC
TJISKH.

IIpakTyecku BO BCEX MPOEKTHBIX PELICHUSAX IPETyCMOTPEHO
KOMIUIEKCHOE 0J1aroyCTpOMCTBO TUISKHBIX TEPPUTOPHIA U CTPOUTENb-
CTBO MPOTSHKCHHON TIPOTYJIOYHON HaOEPEIKHOM, KOTOpast TOJDKHA BBI-
CTYIIaTh U B Ka4eCTBE OCPErOyKPEeNHUTEIbHOTO coopyxenus. Kpome
TOTO, HEKOTOPBIE MPOEKTHI MPEANOIAraloT CTPOUTENBCTBO MONepey-
HBIX THAPOTEXHUYECKUX COOPY>KEHUH I'pPaBUTALMOHHOTO THIA U SIX-
TEHHBIX MapuH. [Ipyu 3TOM B OTKPBITHIX UICTOUHHKAX K O3HAKOMJICHUIO
Y BO3MOXKHOMY OOCYKIIEHUIO CHEIHATUCTAMU MPEAIaracTcsi HCKIFO-
YUTETHHO KpaTKas MHQOpPMAaNUsI U3 MPecc-PeTU30B U Pa3MeIIaoTcs
BU3yaJU3allMy Pa3IMYHOTO POJIa 3CKU3HBIX MPOEKTOB U apXUTEKTYP-
HBIX KOHIIECTIIIUH.

AHanu3 uMmeronieiics MHGOpMAIMK TOKa3bIBaeT, YTO NPU BBIpa-
0OTKE OTAENBHBIX MPOEKTHHIX PENICHUH HEe YUUTHIBAETCS TAKOH BECO-
MBI (haKT, 4TO B CIIy4ae MOJHOHM peaan3aliy BCeX 3ariaHUPOBAHHBIX
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MIPOCKTOB BCE BO3BOAUMBIE OOBEKTHI OyAyT PACIIONOXKEHBI B TPaHU-
11aX €AUHOW 3aMKHYTOW JINTOJUHAMHUYECKOH CUCTEMBI, IPOCTUPAIO-
meiica ot CeBacronosns 1o EBnatopun.

COOTBETCTBEHHO, B OT/ICITHHBIX MPOCKTaX HEOOXOIUMO YUUTHIBATh
CTENICHh MX BJIMSHUS Ha JUHAMHUKY OCpETrOBOM 30HBI HE TOJHKO Ha
CMEXHBIX y4acTKaX, HO M B paMKax BCEH JHUTOIUHAMUYECKOU CH-
CTEMBI, TaK KaK IMPUPOJHBIE MPOLECCHl MPOTEKAIOT HE3aBUCUMO OT
TEPPUTOPUANIBHBIX TPaHUIl W BEJOMCTBEHHON MNPUHANIEKHOCTH.
[Ipu 3TOM TIPOTHO3HBIE OIEHKH Pa3BUTHsI OEPETOB U PACUETHI SKCILTY-
ATAI[MOHHBIX PACXOJOB TOJKHBI OXBATHIBATh BECH 3AINIAHUPOBAHHBIN
TIePHO]T NCTIOIB30BAHUS BO3BOANMBIX OOBEKTORB C YUETOM JOJITOCPOYU-
HBIX TPEHJ/IOB U OTJIOKECHHBIX 3PPEKTOB.

PexomenmyeTcsi MPOEKTHBIM OpraHU3aIMsIM, HHBECTOPAM U Opra-
HaM BJIACTH ellle Ha dTare pa3paboTKy MPOEKTOB INIAHUPOBKU TEPPH-
TopuH 00paTUTh 0COO0C BHUMAHHE Ha CIEAYIONNE OCHOBHBIC TOJIO-
’KEHUS. U MPOTHO3HBIC OICHKU, MOJYUCHHBIC B PE3YNbTATEC HAYYHBIX
WCCIIeIOBaHNN AMHAMUKH OeperoBoit 30HbI IOro-3anamnoro Kpeima
¥ TTOKPEIUICHHBIC TAHHBIMH HATYPHBIX HAOJIOICHUH.

Mopdomerprudeckne XapaKTePUCTHKHU TUBDKEH MOTYT H3MEHSTHCS
B JIOCTaTOYHO INMPOKHX Tpefelax Ha wmacmTabaX OTIAeIbHOTO
LITOPMA, & TAKKE CE30HHOMN U MEXTOI0BON N3MEHUYHNBOCTH BOJTHOBOTO
pexuma.

3akperuieHue TMPOTSHKEHHBIX YYacTKOB aOpa3HMoOHHOTO Oepera K
rory ot 03. Kei3sin SIp npuBener k yBenndeHuto neduiura Ormkera
HAaHOCOB W TEHACHIIMU K COKPAIICHUIO ITUPHUHBI TUISKEH B rpaHUIIaxX
BCEH JIMTOAVMHAMUYECKOU CUCTEMEL.

CTpOUTENbCTBO SXTCHHBIX MapUH U APYTHX MONEPEUYHBIX TUIPO-
TEXHUYECKHX COOPYKEHUI HEM30eKHO MPHBENET K MPEPHIBAHUIO
BIOJIEOCPETOBBIX MUTPAIMA HAHOCOB C HEM3OEKHBIM YBEITMICHHEM
aAMIUTUTY Il CMEIICHUN OeperoBoil YepThl Ha CMEKHBIX yyacTKax Oe-
pEroBO# 30HBI TTOCJIE MPOXOXKICHUS IIITOPMOB.

TToTBITKY MCKYCCTBEHHOTO YBEIMYCHUS IIMPUHEI MECUYAHBIX TUIS-
XKel He JaloT KeraeMoro 3QQeKTa u NPUBOIAT K CYIIECTBEHHOMY
YBEIMYECHHUIO CTOUMOCTH MPOEKTA.

Paborta BrIONTHEHA B paMKax TOCYAapCTBEHHOTO 3a/IaHUS 110 TEMe
Ne FNNN-2024-0016.
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OHEHKA KJIMMATHYECKOI'O TPEH/IA pH
B IIOBEPXHOCTHBIX BOJAX OTKPBITOU YACTHU
YEPHOI'O MOPs 3A ITIEPUO/ C 1977 11O 2022 I'O{

E. A. I'pedneBa

Hnemumym Hpupoono-mexnuueckux cucmem, Cesacmonons, Poccus
™ Lenagrebneval 2@gmail.com

KaroueBbie ciioBa: riy0OKOBOJHAs 4acTh UEpHOTO MOps, MOBEPX-
HOCTHBIN cJi0¥, BenuuunHa pH.

N3menenue pH B moBepXHOCTHBIX Bojax MUPOBOTO OKeaHa SBIIS-
€TCsl OJTHMM W3 KJIFOYEBBIX acleKTOB M3MEHEHHS KIIMMaTa aHTPOIIO-
TeHHOTO MPOUCXOXKeH!. 3HaueHne pH BOIbI 3aBUCUT OT KOHIIEH-
Tpaluu B HeW MOHOB BOjIOpoa. [J100a1pHOE MOTEIUICHNE U BIUSHUE
AHTPOTIOT€HHBIX (PAKTOPOB, TAKUX KaK BHIOPOCHI ITAPHUKOBBIX T'a30B,
MMEIOT TPSMOe OTHOIICHNE K M3MeHeHHIo pH B MOpPCKHUX Boax.

OkeaHpl TOTJIOMIAIOT 3HAYUTEIHHOE KOJIMYECTBO VYIIIEKHCIOTO
raza (CO,) u3 atMocgepsl, 4YTO MPUBOJUT K 00PA30BAHHUIO YTrOJIBHOM
KHCJIOTHI B BOJIE U CHIDKEHHIO ee pH. DTo ABNeHIe MOoTydriio Ha3Ba-
nue anuandukamnms. OHO CTaHOBUTCS BCe 0oJiee 3HAYUMBIM B yCIIO-
BHSIX PACTYIIETO aHTPOMOT€HHOTO BO3JCHCTBUS HA KIUMAT.

YepHoe Mope, KaK 9acTh MHUPOBOTO OKeaHa, TaKKe IMOJIBEPIKEHO
AHTPOTIOT€HHBIM BO3JICHCTBHAM, BOSHHUKAIOIIMM B pe3yibTaTe pocTa
koHreHTpaiuu CO; B mpuBoaHOM cjoe Tpornochepsl. [lo umero-
IIMMCS pErHOHABHBIM JTAHHBIM O BemnuuHe pH mepBble OlleHKH HeTa-
TUBHOM TeHAeHIIMU pPH Moy4deHsl JUIIb 10 BTOPOH M0JI0BUHBI XX B.
Tompko ¢ 2019 r. B MHCTHTYyTE NPUPOAHO-TEXHHUUYECKUX CHCTEM
(UIITC) navanock (GpopMHUpPOBAHKUE PETYJSIPHO MOMOJIHIEMOIO Mac-
cuBa faHHbIX 0 pH B Bomax YepHoro mops. HakomnneHHsle 3a mocne-
HUE TOJIbI TAHHBIC IKCIICIUITMOHHBIX HCCICIOBAaHII COBMECTHO C ap-
XUBHBIMH MaTe€pHalaMH MO3BOJIMIN YTOUHUTH CKOPOCTH MOJKHCTIE-
HUS TIOBEPXHOCTHOTO cJost BoA UepHOro Mopsi.

B pesynbrare mpuMeHeHHS pa3pad0TaHHON METOAMKH yUeTa 3aK0-
HOMEPHOCTEH MPOCTPAHCTBEHHOTO PACIpENeNICHUSI W BHYTPUTOJIO-
Boro xona pH B ycnoBHUsX OrpaHUYEHHOCTU JAHHBIX TOJIEBBIX UCCTIE-
JIOBaHU TOJTy4€HO, 4yTO 3HaYeHus pH cHuxkanuch 3a nepuoa ¢ 1977
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no 2022 r. co cpeaneit ckopoctbio okoio 0,11 en. pH 3a 45 ner. Ilo-
JTy9EeHHBIN PE3yIbTaT COOTBETCTBYET OIICHKAM TCHCHITUH K yBEIHYIe-
HUIO KUCJIOTHOCTH MOBEPXHOCTHBIX BOJ APYTUX PETHOHOB MUPOBOTO
OKeaHa B 3TOXY Ha0JII0JaeMOM aHTPOIIOTCHHON HATPy3KH.

Pabota BeimoHeHa B pamkax roc3aganus UITTC Ne rocpeructpa-
mun 124020100120-9.

COCTOSIHUE U ITIPEOBPA3OBAHUE
MHoABOJHOU MEP3JI0ThI HA IIPUBPEXKHOM HIEJIb®E
MOPEW JJAITEBBIX U BOCTOYHO-CUBUPCKOI'O

M. H. I'puropses
HUM3 CO PAH, Axymck, Poccus
™ Grigoriev@mpi.ysn.ru

KiroueBble ci10Ba: 1MoABOAHAs PENUKTOBAs M HOBOOOpa3oBaHHAs
Mep3JI0Ta, TUHAMUKA KPOBJIM MEP3JOTHl Ha Imenb(e, MHOTOJETHE-
Mep3IIble TTOPOIbI, COIEBOE BO3JICHCTBIE HA Mep3ible CyOaKBabHbIC
TOJIILY, TEMIIEPATYPHBIH PEKHM.

B snoxu npomeanmx MOPCKUX perpeccuii apKTHYeCKU MEJIKo-
BOJIHBIN 11enb( Mopell ocymiancs, a ero TOJIIM MpoMep3aiy Ha Je-
CATKH M COTHU MeTpoB. IloaBomHas Mep3ioTa wim cyOakBalbHBIC
MHOTOJIeTHeMep3ble mopoasl (CMMII) B mpubpekHO-mIeTh(hoBOM
30He Mopei#t Poccuiickoit BocTounolt ApkTuky Habmonazach B psije
OTHOCHUTEJILHO HeriayOokux OypoBbix npoduneit. Janasix o CMMII
Ha NpuriryOoM mmenbde 3TUX MOpel MPakTHIecK: HeT. MIX MOIIHOCTh
1 KOHTYPBI paclpOCTPaHEHUs Ha Iesb(e J0CTOBEPHO HEU3BECTHBI.

OcobenHocTH 3BONIONMK BepxHUX Topu3zonToB CMMII 3aBucsr
OT TEMIIEPATYpPHOIO PEKMUMA U COJIEHOCTH MPUIOHHOHN BOJIBI, TEMIIOB
OTCTYNaHHUS WM BBIABMKCHUS OEperos, yKJIOHOB IIOJBOJHOIO Oepe-
roBoro npodusst, Mopgoaoruu 6eperoBoii 30HbI 1 KOH(UTYpanuu oe-
pPEeroBoil TMHUM, CTETIEHN OTKPHITOCTH K MOPCKOMY BIIMSIHHUIO, Xapak-
Tepa OCaJIKOB, ClIAralolIUX Oeper W MOJBOAHBIMN OEperoBO CKIIOH,
JBAUCTOCTH CyOCTpaTa, THAPO-THTOIUHAMUYECKUX TApaMeTPOB.
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JlaHHBIE, TOJTyYEHHbIE 10 HEMHOTOYHCICHHBIM OYPOBBIM U I'€0-
(hm3udecknM IpopIIIIM Ha MPUOPEKHOM Tenb(de, MOKa3sIBAIOT 3HA-
YHUTENIbHBIC BAPHALUK B YKIOHAX [TOBEPXHOCTH U TEMIIaX AErpajalliy
MEp3JIOTEl CBEPXy NpPU IOBOJIBHO «BBICOKHX» TemIeparypax —l,
—2 °C B ee TOJIIAX HA PACCTOSHUM YK€ B IEPBBIX KMJIOMETpax OT Oe-
pera. YKJIOH KpOBIY MOJABOJHON MEP3JIOTHI B MPHOPEKHO-LIETL(O-
BOH 30HE HCCIeAyeMBbIX MOpel B cpefHeM cocTasisger ot 1 go 0,1°,
a CKOpOCTh JeTpajalyy BEPXHHUX TOPU30HTOB pe’aukToBbIXx CMMII
OLICHMBAETCSI B IIEPBBIC IECSITKH CAHTHUMETPOB B BEPXHEH 4acTh MOJ-
BOIHOTO OEPEroBoro CKJIOHA | /10 J0JIeH CAaHTHMETpa B TOJl B HIDKHEH
ero yacTtu. Mimeromuecs MaTepraiibl OKa3bIBalOT, YTO B IPHOPEIKHO-
mrenbdoBoii 30He Mopeli JlanteBbix U Bocrouno-Cubupckoro noj-
BOJIHAsl PEJMKTOBas MeEp3JI0Ta paclpocTpaHeHa Ha OoublIe yacTu
MTOABOIHOTO CKJIOHA B MPHOPEKHO-TIEeNb()OBOH 30He. Ee MOITHOCTH
OTICHWBAETCS B TIEpBBIe COTHH MeTpoB. HoBooOpazoBanubie CMMII
(hopMupYIOTCs B IIpeeax aBaHAEIbT U B MEJIKOBOAHBIX 3aJIMBaX, IIe
Pa3BUT NPOLIECC aKKyMYJIALMH OCaKOB, P INTyOMHAX, HE IPEBbIIIa-
IOLIMX ABYX METPOB, T€ NPOMEp3aHUE JOHHBIX TOJII MPOUCXOIUT
B 3UMHHUH NIEPHOJ Yepe3 MOPCKOH JIe .

HccnenoBanue BBINOIHEHO NPU MOAAEPKKE HAYYHOTO MPOEKTa
HHUOKTP 122011400151-0 «lerpanamnust Mep3noThl U TpaHchopMma-
us penbeda B 6eperoBoil 30He U Ha meNb(e apKTUIECKUX MOpel Bo-
cTouHoro cextopa P®: Jlunamuka, mporHO3 U PUCKI».

TAKEJBIE METAJLJIBI B IOHHBIX OTJIOKEHUAX
KEPYEHCKOI'O ITPOJIUBA:
INPOCTPAHCTBEHHOE PACIIPEJAEJIEHUE, [IOTOKM,
YPOBHHU HAI'PY3KHU

K. U. I'ypos *, E. A. Koreabsinen, A. A. ’KypasiieBa,
A. A. Kpemenuyuxuii

MTI'U, Cesacmononw, Poccus
™ ourov@mhi-ras.ru

KuawoueBbie cioBa: KepyeHCKUil NpoiMB, OHHBIE OTIOXEHUS,
PaAMOHYKIIUIBI, TSYKEJbIE METAJIIBI, TIOTOKH.

KepueHckuil mposiuB — CyA0XoAHas apTepus, COEIUHSIONIAs
Uepnoe u A30BCKOE MOpS U Urpalomas BaXHYIO POJb
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B IIPOMBICTIOBOM, COIMAJIbHO-O3KOHOMUYECKOM U  TYypPUCTHYECKOU
nesitensHOCTH.  IIpocTpaHCTBEeHHAas HEOJHOPOJHOCTH CKOPOCTEH
0CaIKOHAKOIUIEHUS, CBAJIKU TPYHTA, a TaK)Ke U3MEHEHUE BOJOOOMeHa
Yyepe3 MPOJUB TMPHUBENIO K MEepPEepactpeeIeHHI0 THIIOB OTIIOXKEHHH
BIIPOJINBE W H3MEHEHHUIO WX TPaHyJIOMETPUYECKOTO COCTaBa.
W3MeHeHue TUMOB OTIOKEHUH M aKTUBHOE HAKOIUIEHHE HIIMCTOrO
MaTepuana  CIIOCOOCTBYIOT  KOHIEHTPUPOBAHHIO  PA3IMYHBIX
3arpsi3HSAIONIMX BEIIECTB (HANpHUMEp, TSDKENBIX METalIOB) M X
BO3MO@HOMY IIOCTYIIJIEHUIO B IIPUIOHHBIN CIIOM BOJ.

Tsokensie Metaisl (TM) monagarT B aKBaTOPUIO U3 aTMOC(hEphI
Y C IOBEPXHOCTHBIM CTOKOM, a 3aTE€M HAKaIUTMBAIOTCS B OTJIOKECHHUSX.
[IprunHO MOBBIIIEHHOTO BHUMAHHMS K U3YYEHUIO TSKEIBIX METAJIOB
B JIOHHBIX OTJIOKEHUSX SBIISETCS TO, YTO 3THU BELIECTBA B BBICOKUX
KOHIIEHTPAIHIX BPEAHBI KaK JUIs BOJHBIX OPTaHU3MOB, TaK | JIJIS 3]10-
POBBSI YEIIOBEKA M3-32 CBOEH CTOMKOCTH, OMOAKKYMYJISLINU 1 TOKCHY-
HOCTH.

KonmuecTBeHHBIE XapaKTEPUCTHKU U 3aKOHOMEPHOCTH pacmperie-
JISHUSI TSOHKEIBIX METAJUIOB B akBaTopuu KepdueHcKoro mponmBa paHee
YK€ HCCIIEIOBAUCH, OJHAKO C YYETOM OCOOCHHOCTEH HAKOIUICHUS
WIKCTOTO Marepuajia B IMPOJHBE IOCIETHUE NaHHBbIE 3HAYUTEIHHO
ycrapenu U TpeOyroT oO0HOBIeHUA. KpoMme Toro, paboThI 1O OIICHKE
ITIOTOKOB TSDKENBIX METAJUIOB B JIOHHBIX OTJIOXEHHAX KepueHckoro
MIpOJIMBa paHee He MPOBOMINCE.

Jlannple ObLTIM TONy4YeHBI B Htone U ceHTsiope 2020 r. Bruio oro-
Opano 12 mpo6 moBepxHOCTHOTO Ciost (0—5 CM) M YeThIpe KOJIOHKHU
JOHHBIX 0TN0KeHui. [IpoObI moBepxHOCTHOTO ci1os (0—5 cM) ocaaKkoB
orOupanu ¢ momousko fHovyepnarens [lerepcona. BanoBoe conepxka-
aue Cr, Cu, Ni, Pb, Zn Mn, Fe B TOHHBIX OTJIOKEHHUSAX ONPEACIIIIOCH
MEeTOJIOM peHTreHoduryopecuentHoro aHanuza (PDA) ¢ mpumene-
HUEM CIIEKTPOMETPA «CIIEKTPOCKAH MAKC-G»
HITIO «CIIEKTPOH». KonuuecTBeHHbIE 3HaYEHUSI TIOTOKA UCCIENY-
eMbIX TM pacCcYUTHIBANNCH C UCTIOIH30BAHNEM BEITMYHHBI TOTOKA BE-
iecTBa B JOHHBIE oTi0keHUs (MAR), mosy4eHHoi ¢ yueToM CKOpo-
ctelt ocagkoHakoruieHus (SAR).

IToBepxHOCTHBIN cllON oTiokeHUN KepueHckoro mpoJivBa mpea-
CTaBJICH 3aMJICHHBIMU ITeCKaMH, 00pa30BaHHBIMHU U3 (ppakiuii MeIKo-
3epHUCTOrO mecka (B cpeaneM 47 %) u aneBpUTO-NEIUTOBOTO HJia
(B cpenaeM 4 %), a Takke TpaBHWHO-TIECYAHBIMH OTIIOKEHUSMH (B
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cpexHeM 9 %) B mpuOpexHOIi 30HE. B BepTHKaIEHOM pacIipeeleHnn
(hpakumii TpaHyJIOMETPUIECKOTO COCTaBa IPeodIIagan mecYaHo-uH-
CTBIH MaTepuaj, TpaBuiitHas (pakius ObUIa MPEACTABICHA (PparMeH-
TapHO B BUJIE CPEJIHEN U KPYITHOM paKyIlld.

OTMedeHo, UTO CpeIHUe KOHIICHTPAIUU UccienyeMbix TM, 3a uc-
KIIFOYCHHEM MBIIIbSIKA, HE MPEBBIIIAIN 3HAYCHUHN, TIOTYYCHHBIX IS
JOHHBIX OTiOXeHwi menbda KpeiMa. YCTaHOBIIEHO, YTO BBICOKHE
koHmeHTparuu Fe, Mn, Cr, Ni, As 1 V Ha0I01aIiCh B HIIUCTHIX OT-
JIOKEHUSIX Foro-3amnaaHoi yactu KepueHnckoro nponusa, a Fe, Ni, Zn
u Pb -- B omnnoxkenusx Tamanckoro 3anmmBa. MUHHMaNbHBIE KOHIICH-
Tpanuu OBUTA OTMEUYEHBI B CEBEPO-BOCTOYHOMN YacTH MpoiuBa. M3me-
HEHHUE KOHICHTpaIuu 00sbiuHCTBA TM B KOJIOHKAX JOHHBIX OTJIO-
JKEHUN HAXOJWIOCh B MpEJeNiax MOTPEIIHOCTH OMPESICHHS UX CO-
JIepKaHWsl, HA HEKOTOPBIX CTAHIIMAX HAOII0AaNach TEHACHIUS K CHU-
YKEHUIO KOHIICHTPAIIMH OT BEPXHETO CII0S K HIDKHEMY.

[Mockomnbky conepxanne TM Ha OOJILIIMHCTBE CTaHIIMI OBLIO OT-
HOCHTEIBHO HU3KUM, paCYeTHBIC MH]IEKChI 3arPS3HEHUS TIOKA3aIH OT-
CYTCTBHE OOOTaIICHHUs/3arps3HCHUS OONBITUHCTBOM TM Ha 3TOM
y4acTKe.

Pabora BeIMOIHEHA B pamkax Tem roc3aganus FNNN-2022-0002,
FNNN-2024-0001, FNNN-2024-0016, a Takxe mpu MoAAep:KKe Ipo-
exta PH® Ne 22-77-10056.

OKHUCJUTEJBbHO-BOCCTAHOBUTEJIBLHBIE YCJIOBUS
B JJIOHHBIX OTJIOKEHUSIX
CEBACTOITIOJIbCKOM BYXThI

10. C. I'yposa ¥, K. U. I'ypos, H. A. Opexosa

MI'U, Cesacmononw, Poccus
™ ourova@mbhi-ras.ru

KuroueBble ciioBa: JOHHBIE OTIIOKEHHsI, TIOPOBBIe Bombl, Eh, pH,
opraHuveckuit yriepon, YepHoe Mope.

[Ipumepom HamOoJEEe AHTPONMOTESHHO HATPYKEHHBIX AKBATOPHIA
mienbda KpbIMCKOro monyocTpoBa sBIstOTCS OyxThl CeBacTOMOIb-
ckoro peruona. Cpean HuX 0coOeHHO BhIaemsieTcss CeBacTOMOIbCKAS
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oyxTta. C rogaMu IpoNCXOIUT HHTEHCHBHOE 3aMJINBAHNE TOHHBIX OT-
noxennit (JJO) CeBacTononbckoi OyXThI, YTO PUBOJUT K HaKOILIE-
HUIO B HUX OPTraHUYeCKOTO YIJIepoJa, Pa3BUTHIO JNCPUIMTA KUCIIO-
polia B TOHHBIX OTJIOXEHHAX, a B JANbHEHIIIEM U B MIPUIOHHOM CIIO€
BO/I.

OxucnureabHO-BoccTaHOBUTENBHBIN moTeHIMan (OBII) wurpaer
Ba)KHYIO POIIb B OIICHKE COCTOSIHUS BOAHBIX dKkocucteM u J10. N3zme-
menue OBII MoxeT OBITH BBI3BAHO Pa3IMYHBIMH aHTPOIIOT€HHBIMU
(dakTopaMu, TaKMMH KaK 3arps3HCHUE WM HM3MCHEHHE YCJIOBHMU
cpensl. [Ipu npeobmagaHiy BOcCTaHOBHUTENBHBIX mporieccoB JJO Mo-
TYT CTaTh UCTOYHUKOM BTOPHYHOTO 3arPsi3HEHHS BOJI M3-32 MUTPAIHH
COCIMHECHUN MeTa/lIoB, a3ota U gocdopa u3 JIO B Boay. M3yuenue
OBII gaer BO3MOXXHOCTh KOHTPOJUPOBATh KAYECTBO OKPYXKAroIIeH
CpPEeIbl U BBISBISTH YS3BUMBIE 30HEI.

Hannple 0buH moydeHsl B anpene 2024 r. Ot6op npob TOHHBIX
otnoxeHuit CeBacTONMONIbCKON OyXThI IPOBOIUIICS IO CXEME, COCTOS-
mieit u3 15 crannuit. [Ipo6sr moBepxHOCTHOTO ciost (0—5 cM) ocaikoB
oTOnpanm ¢ moMoIIsio gHoYeprarens [lerepcona. B cBexux mpobax
JOHHBIX OTJIOXKEHUH NpoBoAman m3Mepenue BenmunH pH u Eh ¢ mo-
Moo nonomepa M-160MMU.

B BepxaeMm (0-5 cm) cioe JIO CeBacTomoasCKoit OyXTHI Tpeodiia-
Jana Menkozepuucrtas ppakius (B cpenneM 82 %). B xyToBoit yactu
CeBacTomnosbckoi OyXThl U BO Beel HOxHON OyXTe coepikaHue HiTu-
croii ¢pakmuun nocturano 100 %, 4To cmocoOCTBOBAIO WHTEHCHB-
HOMY HakoruieHnto B HUX Cqpr. B BepxHeM cioe oTnoxenuit CeBacto-
MOJILCKOM OYXThI OTMEUYEHO MakcUMalibHOE coepikanue Copr (10 8 %)
[0 CpaBHEHHUIO ¢ ApyruMu Oyxtamu CeBacTOMOJIBCKOTO PETHOHA H
TIPUOPEKHBIME paiioHamMu UepHOTO MOpS.

Kucnorao-ocuoBHsie ycinoBus JJO CeBacTONMOMLCKONH OYXTHI MPO-
SIBJISLTM C1a00IIEI0OYHBIE CBOMCTBA, ToKa3aTens pH kosebacs B mpe-
nenax 7,02—7,88. Uckimrouenne cocraBuia cT. 29 (6. MapTeiHOBa), T
3HaueHue pH cHmkanock 10 6,85 1 ycIoBUs CMEHSUIHCH Ha CIa0O0KHUC-
JIBIE, YTO MOKET YKa3bIBaTh HA MOBKIIIEHHOE coniepxkanue CO; u, Be-
pOsITHEE BCET0, CBA3aHO C PACIIONIOKEHUEM B JAHHOM palioHe MUIUH-
HO# (hepMBI U BEICOKOH CTEIICHBIO aHTPOIIOTCHHON HATrpy3KH.

3HaYeHUS OKUCIUTEIBHO-BOCCTAHOBUTEILHOTO noTeHuana J1O B
MIEPBYI0 OYepellb 3aBHCAT OT WX TPaHYJIOMETPUYECKOIO COCTaBa.
Ha Bcex mccienoBaHHBIX CTAHIUAX MPEOOIa Al HITUCTHIN 0CaJoK CO
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3HaYUTENBHBIM cojiepkaHneM Copr. CTOUT OTMETHTB, UTO TIPH OTPH-
aTeJIbHbIX 3HAYCHUAX Eh oTMeuaroTcst BOCCTaHOBJICHHBIE YyciioBus,
a MPH IOJIOKUTEIbHBIX — OKHCIICHHBIE. BoccTaHOBUTENBHBIE YCIOBUS
6butH oTMedeHs B JIO Ha BceX HCCIeyeMbIX CTAHIIHIX, YTO TOATBEP-
KJIAeTCsl BBICOKMM COJICp)KaHHEM B HUX CyNb(pHIA JKele3a.

[Mockonbky Benmuunna Eh 3aBucut ot pH, U1 osyueHus cpaBHU-
MBIX aHHBIX B HCCIEAYEMBIX OTIIOKEHUIX C PA3IUYHON BETMUNHON
pH 0BT paccuuTad MOKa3aTeah BOJOPOJHOTO IMOTEHITHANA IO (op-
MyJie, npeasiokeHHon Y. M. Kiapkom:

H —Eh+2H
r2—29 pH.

Ilokazarens BOAOPOJHOTIO IMOTEHIMANA XapaKTepu3yeT CyMMap-
HO€ OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOE COCTOSIHUE, O0YCIOBICHHOE
HE TOJBKO KOHIIGHTpamuen (mapiuaabHbIM JaBlIeHHEM) KHUCIOPOAa
¥ BOJIOPO/Ia, HO M BCEMH NMPHUCYTCTBYIOIUME OKHCIHTEISIMA U BOC-
cranoButensiMu. Takum oOpasom, ¥H, naet mpeacrasienue 00 okuc-
JTUTETHHON UM BOCCTAHOBUTENBHOM ClIOCOOHOCTH cpenbl. B cooTBeT-
CTBUU ¢ Tpamanueid mpu rHy Beime 27 mpeo0aaloT OKUCIATEIbHBIC
MIPOIIECCHI, TP 22—25 — BOCCTAaHOBUTEIbHEIE, a HIDKE 20 — MHTCHCHB-
HBIE BOCCTaHOBHUTeNbHBIE. Ha Bcex mcciaemoBaHHBIX cTaHmusx rHo
Ob1 3HaunTeNbHO HIDKE 20 (5,73-10,63), T. €. OBUTH OTMEUCHBI WH-
TEHCUBHBIE BOCCTAHOBUTEIHHBIE MPOLIECCHI.

Takum 00pa3oM, OTMEUEHHBIC B HACTOSINEE BpPEMs XapaKTepH-
ctuku J1O yka3piBaroT Ha POPMUPOBAHUE BOCCTAHOBIICHHBIX YCIOBHI
Y pa3BuTHE B OyyIIeM 30H AepunnTa KUCIOPOaa B MPUIOHHOM CIIO€
BOJ, YTO MPHUBEIET K YXYIIICHUIO YCIOBUH CYIIECTBOBAHUS KUBBIX
OpTaHHU3MOB.

Pabota BrITTONTHEHA B pamkax Tem roc3amanms FNNN-2022-0002
«MOHHUTOPUHT KapOOHATHOM CHUCTEMBI, coiepkaHus U MoTokoB CO,
B MOpCKOI1 cpeie UepHOro 1 A30BCKOTO MOPED».
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OIIEHKA TEHJIEHIIMA U3SMEHEHMSI COCTOSIHUAA
3AT'PABHEHUSA BO/l 3AJIMBA 'PEH®bBOP/L

A. C. leMelIKMH

Cegepo-3anaonviii puruan OI'BY «HIIO «Tatighyny,
Cankm-Ilemep6ype, Poccus
Mdemeshkin@rpatyphoon.ru

KioueBble  cjoBa: MOHUTODHHI, 3arpsi3HEHHE, ApKTHKa,
I'perdropa, croiikue opraHuvecKre 3arps3HUTENH, OKPYXKarolas
cpena.

3amuB ['peHdBOpA HAXOMUTCS HA FOKHOM Oepery 3ammBa Mc-
dbeopa (0. 3amagaeni Hnunbdepren). 3aMB OPHEHTHPOBAH ¢ fora Ha
CEeBEp U UMEET NPOTsHKEHHOCTh okojo 17 kM. Illupuna u rmyOuna 3a-
JIMBa yBEIMYMBAIOTCS ¢ fora Ha ceBep (Beixox B Mc-dropn) ¢ 1,8 mo
5,5 kM u ¢ 50 no 170 m cootBercTBeHHO. [lopor B ropnoBune I'pen-
(hbpOpIa OTCYTCTBYET, YTO OOSCIECUMBACT BO3MOKHOCTH CBOOOJHOTO
BozooOMeHa ¢ Mc-hbopaom, a Takyke MHTEHCUBHBIN Jie1000MeH. [ ry-
ouna Bappupyetcs ot 30 M Ha tore 10 170 M B ceBepHO# acTu. B 3a-
JIMB BIaJIaeT HECKOJIBKO pek. Hanbonee kpymHBIMU U3 HUX SIBIISIOTCSL:
I'penpancansBa u Ajnbaeronaa. B cuny reorpadguyeckux 0ocoOCHHO-
CTel 3aJIMB IMOABEPraeTCsl 3SHAUUTEIILHOMY BIMSTHUIO BETPOBBIX U IIPH-
JMBHBIX SBICHHUH. [171011a/1 AKBATOPHH COCTABIISIET 0KOJIO 47 KM?. Pe-
nped OHA 3anMMBa MMEET NPABHIBHYIO KOPHITOOOpasHyIO (GopMmy
C YKJIOHOM B CTOPOHY OTKPBITOH IPaHUIIBI.

[IpoBeneHHBIE MHOTOJIETHUE HCCIICAOBAHMS MO0 BO3MOXHOMY Xa-
pakTepy u ypoBHIO 3arps3HeHus I'peHdpopaa mokasanu, 4yTo xapakx-
Tep MOCTYIJICHUS 3arps3HSIOIIMX BEUIECTB B MOPCKUE BOJIBI LICH-
TPaJBHOTO paiioHa akBaTOpHUHM 3ainuBa I peHBOPA B paiioHe Mmocenka
BapeHOypr HOCUT peryJIIpHBIA XapaKTep U HE UMEET BhIPaKEHHOMN
CE30HHOU 3aBUCHMOCTH.

Pacnpenenenue mo akBaTOpuu 3ajiBa MOCTYMHUBIIUX B BOAHYIO
Cpeay 3ajMBa 3arps3HSIOLINX BELIECTB PETYIMPYETCS TAKHMHU IpPO-
LIlecCaMH, KakK:

— (U3UKO-XUMHYECKast TpaHCPOpPMAaIHs;
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— B3aUMOJICUCTBHE C OKPYKAIOIIUMHU MOPCKUMH BOJAMH U UX JIU-
HaMHUKOI;

— TassHHE BECHOM CHEXHOT'O MOKPOBa U TEPMOJUHAMUYECKOE pa3-
pYIIeHHE Jb/1a, a TaKKe TMOCTYIUICHHE ¢ OepEeroBOH MOJIIOCH BMECTE
C TAJILIMU BOJAMH B MECTaX BIAJCHIHS B 3aJIUB KPYITHBIX PYyYbeB (Py-
yeit ['magnanen);

— CTOK JIETOM U OCEHbIO peKu ['peHaancsnbBbl U JIUBHEBOU CTOK
MaJIBIX PYYbEB C MECT 3aXOPOHEHHUS OTXOJOB U YIOJIbHBIX OTBAJIOB;

— MEPEHOC BOJI OT H0KHOH OKOHEYHOCTH 3auBa [ peHbrop 1o ero
BOCTOYHOMY Kpar0 B CEBEPHOM HaIPaBJICHUH.

K gmcny moTeHIManbHBIX UCTOYHHKOB TMOCTYTUIEHHUS HEe(TSHBIX
YTIIEBOZOPOJIOB, TSDKEIBIX METAJIJIOB, @ TAKIKE PA3IMIHBIX TPYIII XJIO-
POpPraHUYECKUX COCAMHEHUH, TOJUAPOMATUICCKUX YIIIEBOAOPOIOB,
(heHOJIOB ¥ CMHTETUYECKHX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB Clie-
JIyeT OTHECTH TOPTOBBIE COOPYXKEHUs, pyded [ mammanen, ckiman
TOPHO-IIIAXTHOTO 00OPY/IOBAHUS U 30JI00TBAJIBI.

3a mepuoj; HaOMIOJCHUI Ha akBaTopuu 3aiuBa ['peHPpBOpA KOH-
[EHTPAIH OOJBIIMHCTBA OCHOBHBIX 3arPSI3HSIONINX BEIIECTB B MOP-
CKMX BOJaxX HE BBIXOJWJIM 3a paMku ycraHoBlieHHbIX ITJIK mist Box
PBIOOXO3SIICTBEHHBIX BOJJOEMOB.

JlaHHbIe O pacnpeneneHUd TMAPOXUMUYECKUX NapaMeTpoB U 3a-
TPSI3HSIONINX BEIISCTB TOKA3BIBAIOT, UTO PACIIPOCTPAHCHHE 3arpsi3He-
HUS B 3HAUUTEIHHOM Mepe OMpeeNseTcsl HApaBICHUEM TEUCHHA
B UCCIIEZyeMOM paiioHe (IIepEeHOCOM BOJ] OT FO’)KHOW OKOHEYHOCTH 3a-
muBa I'perdbopa Mo ero BOCTOYHOMY Kparo B CEBEPHOM HampaBJie-
HUHU) U CTOKOBOM COCTaBIIsITOIIEH peku [ peHancsnbpBa B I€THE-OCEH-
HUN EPUOJ.

Camoe BbICOKO€ 3arps3Henue BoJ npuxoautcs Ha 2002—2004 rr. —
Meproj aKTUBHOMN MPOMBIILIEHHO-X03UCTBEHHOM JieaTeNIbHOCTH ba-
peHI0ypra, ero nopTa 1 yrieJ00bIBaOIIEro pyIHUKA.

Coop n ananm3 uaGopmaruu 3a 2002--2023 IT. MO3BOJACET 3aKITIO-
YUTh, YTO KOHIICHTPAITMH OOJIBIICH YacTH 3arpsI3HSIONINX BEIICCTB
B MOPCKHUX BOZax 3anuBa [ peHPHOPA UMENIN 3HAUCHUS, XapaKTePHBIC
Ul puOpexHbIX paiioHoB HopBexxckoro n CeBepHOro Mopei co
CpPEeITHUM WIIM HE3HAYUTEIHHBIM yPOBHEM BO3JICHCTBHUS OeperoBhIX
HMCTOYHHKOB 3arpsS3HCHIS HA MOPCKYIO aKBaTOPHIO.
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CETh MOHUTOPUHI'A MHOT'OJIETHE MEP3JIOTHI
HA TPACCE CEBEPHOI'O MOPCKOI'O IIYTH
KAK YACTh TOCYJAPCTBEHHOM CUCTEMBI
®OHOBOI'O MOHUTOPHUHI'A COCTOSAHUA
MHOT'OJIETHEA MEP3JIOTBI

H. D. lemunos =, 10. B. Yrpiomos

AAHUU, Canxm-Ilemepbype, Poccus
™ nikdemidov@mail.ru

KmioueBble ciaoBa: Apkrtuka, CeBepHbIi MOPCKOH  IyTb,
MHOTOJIETHSISI MEP3JI0Ta.

OnHMM U3 KITIOYEBBIX (PAKTOPOB B MPOEKTHPOBAHUH, Oe3aBapuii-
HOW U DKOJIOTMYECKH OE€30MAacCHOM 3KCIUTyaTalldl Ha3eMHOH MH]pa-
CTPYKTYpHI TTo MapuipyTy CeBepHoro mopckoro myTta (CMII) sBis-
eTcst Mep3noTHBIN (akTtop. KnmnMatudeckue m3mMeHeHUs B ApPKTHKE
MpeIONpeAessIIOT He TOJIBKO HEOOXOAMMOCTh YUUTHIBAThH (haKTHUe-
CKO€ TEMIIEpaTypHOE COCTOSHHE TPYHTOB B JaHHBIH MOMEHT Bpe-
MEHH, HO U IPOBOAUTH OJITOBPEMEHHBIH MOHUTOPHUHT paclpeelie-
HUS TEMIIEpaTypsl M0 TyOMHE B CKBRXKWHAX M COCTAaBIISATH MPOTHO3BI
HW3MEHEHUSI COCTOSIHMSL TPYHTOB M HMX HECyLIeH CIIOCOOHOCTH.
B 2022r. AAHWUM Obut ompeneneH HCHOJHUTEIEM MAacIITaOHOTO
MpoeKTa co3fanusi [ocynapcTBEeHHOW crcTeMbl (POHOBOTO MOHHTO-
punra coctosiHust MHOrosetHedt mepsnotsl (CM CMM). [Ipoekt
npeaycMmarpuBaeTr cozganue A0 2025 r. 140 myHKTOB MOHUTOpPUHIA
MHOTOJIETHEN MEP3JI0THI B Mpejiesiax KpUoJIuTo30HbI Poccuiickoil De-
Jepanuu, B ToM yrcie 6onee 20 MyHKTOB Ha apKTUYECKUX OCTPOBaX
1 Ha MaTepukoBoil okpamHe no Tpacce CMII. K utonto 2024 r. no
nporpamme 'CM CMM yke OTKPBITHI TyHKThl MOHUTOPUHTA Ha Clie-
nyrormux MereocTanusax mo tpacce CMIL: OI'MC um. D. T. Kpen-
kens (0.Xeiica), MI'-2 Mappecane, MI'-2 um. M.B. Tlomoga (o. be-
ne1it), MI'-2 o. Buze, MI'-2 Ilponaus CanaukoBa, MI'-2 o. Bpanrens.
Kpome toro, panee, Onaromaps miany paboT pOCCHHCKHAX HAay9IHBIX
6a3 AAHUUN na HInundeprene u CeBepHOU 3emiie W MOIAEPKKE
rpanta PH® Ne 19-77-10066 «I'eoxpronornyeckue ycaoBHsl apXulle-
JIaTOB W TIPHJIETAIONIEro Ieiah(da 3amagHoro cekropa EBpasuiickoit
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ApPKTHKW», TIYHKTBI MOHHTOPHWHTA CO3aHbEI B paiione I MO bapenrr-
oypr u HUC «Jlenosas 6aza Meic bapanoBay. [IyHKTEI MOHUTOpHHTA
BKJIIOYAIOT TEPMOMETPUYECKHE CKBAKMHBI U TJIOLIAJKH MOHHTO-
PHHTa CE30HHO-TAJIOT0 CII0sl, 00pa3yroIie eANHbII N3MEPUTEIbHBIH
KOMIUIEKC ¢ 6a30BBIMH METEOCTAHIIHIMH.

CpaBHUTENBHBIN aHAIN3 JaHHBIX M0 CKBAKWHAM MOKAa3bIBAET, YTO
Ha InuubepreHe BENMKO BIMSHHE ATIAHTHYECKHX OKEAHUYECKUX
1 aTMoc(epHBIX Macc — TeMIepaTypa Ha IOAOIIBE CII0S TOMOBBIX TEIl-
J0000pOTOB cocTaBisieT Bcero —3,5...—2 °C. DTO eIUHCTBEHHBIN U3
W3yYEHHBIX HAMH Ha JaHHBIH MOMEHT apXuIeNlaroB, Ha KOTOPOM Jie-
rpajanysi MEp3JibIX I'PYHTOB COIJIACHO BBIIOJIHEHHBIM MOAEIbHBIM
MIPOTHO3aM Ha4yHeTcd yxe B Ommkaiimue aecsatunetus. C yderom
nanmuns Ha lllnunbeprene poccuiickux nocenkoB bapenuoypr u [u-
pamMuia ¢ MacTabHOM MHAPACTPYKTYPOH 3TOT BBIBOJ TpedyeT oco-
6oro BHuManus. Ha 3emiie ®@panna-Mocuda rusiHue ATIAHTHKA
ociabeBaeT, HO elle umeeT mecto. HecMoTps Ha To uTo 00ycTpoeHHas
CKBa)kKHHa Ha 0. Xelica —3To camas cesepHas B cet ' CM CMM (kak
U caMasi CeBEpHas Ha JJaHHbBIM MOMEHT TEPMOMETPUYECKas CKBRXKUHA
B EBpasuu B nesom), TemmnepaTypa Mep3i0THI 37€Ch HECKOJIBKO BBIIIIE
(-9 °C), ueM B CKBa)XMHAX, PACIIOJI0KECHHBIX I0’KHEE U BOCTOYHEE: Ha
0. Bmse, Cepeproii 3emine u HoBocHOMpcKMX oOCTpoBax
(—11...—10 °C). Takum 06pa3oM, OKa3aHO, YTO B BEICOKOIIMPOTHON
ApKTHKE, KaK ¥ B KOHTHHEHTAJIBHOM YacTH KPHOJIUTO30HBI, HaOIII0-
JaeTrcsl BIMsSHUE 3amagHoro neperoca. Ha o. Bpanrens snusaue Tu-
XOro OKe€aHa U OTHOCHUTEIBHO HU3Kas MIMPOTa MECTOPACIIOIOKEHHS
MIPOSBIISIOTCS. B MOBBILIEHUH TeMIIepaTypbl MEp3J0Thl Ha IMOJOIIBE
CJIOSI TOJOBBIX Temo00opoToB 10 —7 °C. CXOomHbIe TeMmepaTyphl
IPYHTOB PETHCTPUPYIOTCSA TaKKe Ha mo0epexbe m-osa Sman B 1oro-
3anamnoi yactu Kapckoro mops: —7 °C Ha MI'-2 um. M. B. Ilonosa
(0. bensrit) u —5,5 °C na MI'-2 Mappecane. TemnepaTypHble KpUBbIE
10 CKBAXKMHAM HUMEIOT TEeHICHLUIO OTKJIOHSTHCS C IITyOMHOU B CTO-
POHY OTPHLIATENBHBIX TEMITEPATyp. ITOT 3P PEKT TOBOPHUT O TOM, UTO
TeMIepaTypa BepXHel TOJIIN Mep3JIbIX MOpoa B APKTHKE MOBBIIIA-
€TCsl BCIEICTBUE MOTEMIEHNs KIIMMaTa, TOrja Kak HWXKe pacrioiara-
€Tcs TOJILA MEP3JIOThI, KOTOPAs ellle He 3aTPOHYTa 3TUM IPOLIECCOM.
CdopmupoBanHas B APKTHKE CETh MOHUTOPUHTA COCTOSTHUS MHOTO-
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JIETHEH MEp3JIOTHI YKe ceiidac maeT HHPOPMAIIHIO, KOTOPYIO IIeNIeco-
00pa3HO YYHTBIBaTh NPU TPOCKTUPOBAHUM HH(PPACTPYKTYPHI MO
Tpacce CeBEpHOr0 MOPCKOTO MyTH.

COBPEMEHHBIE ITPOBJIEMBI IIPOBEJIEHUSA
OKEAHOJIOTTYECKHUX UCCJIEJJOBAHUI
B 3AJIMBE CUBAII (A3OBCKOE MOPE)

E. C. Epémuna ®, T. B. Xmapa, E. E. Cosra

MTI'U, Cesacmononwv, Poccus
™ shchurova88@gmail.com

KuioueBblie c10Ba: ypoBeHb MOPsI, BETPOBBIE YCIOBHSI, YHCICHHOE
MOJICIIUPOBAHUE, TUCTAHITMOHHBIC METO/IbI, 3aTiB CHBarl.

B pabote o0cykmaroTcsi BO3MOKHOCTH TTPUMEHEHUS METOIO0B Ma-
TEMaTHYECKOTO MOJEIMPOBAHUSA M JUCTAHIIMOHHOTO 30HAMPOBAHUS
JUISL UCCTIENOBAaHUs COBPEMEHHOT'O COCTOSHUS 3aymBa CuBal B ycio-
BUSIX IepeMeHHOH paboTsl CeBepo-KpbIMCKOro kKaHania, OTCYTCTBHS
JAHHBIX HAOJIOEHHI THAPOMETEOIIOCTOB U HEBO3MOKHOCTH MPOBE-
JICHUS] HAaTypHBIX HAOJIOACHUH B COBpEMEHHBIX ycnoBusx. [Ipu uc-
MOJIb30BaHUM YHCIEHHOTO MOJEIUPOBAHUS U JaHHBIX CITyTHUKOBBIX
HaOJIFOIEHWI IPUBEICHBI PE3YJIbTAThI pacueTa ypoBHs 3anuBa CHBanr
U 0XapaKTEepU30BaHO BIMSHHE BETpPa Ha CTPYKTYPY LHUPKYISLHH
B CJIO’KHOH THAPOCUCTEME aKBaTOPHHU 3aJIMBA.

Hcnonb3oBaHWe YHUCIEHHOW THAPOTEPMOJAMHAMUYECKON MOJENU
[TO3BOJIMJIO OIICHHUTH BIMSHUE Oporpaduu ¥ MOp(HOMETPHUIECKUX Xa-
PaKTEpHUCTHUK 3aJIMBa HA JUHAMUKY Boj B Boctounom Cusame. Lup-
KyJIALUS BOA B HCCIIEAYEMOM aKBaTOPUH XapaKTepHU3yeTcs HalTMUueM
0O0JBIIOT0 YHCITa BUXPEBBIX 00pa30BaHUil, pAaCHOJIOKEHHBIX BIOJb
OCH 3aJIMBa, YTO HAIIUIO OTPa)KeHUE Ha CITyTHUKOBBIX CHUMKAax LU{}-
POBBIX MHOTO30HAJIBHBIX CIIyTHHKOB Sentinel-2 L1C.

YcraHoBieHo, 4ro B 3uMmHue Mecsaubl 2013 r. Habmromancs 00b-
0¥ pa3max KoeOaHuil ypOBHS BOJBI B Pa3MUUHBIX YaCTAX 3aJIMBA.
[Tpuyem B FOxxHoM CuBaiie ypoBeHb B OCHOBHOM ITOHMKEH, a B aK-
Batopur YoHrapa — noBblIeH. JIeTOM CrOHHO-HAaroHHbIE KoJe0aHus
MMEIOT MEHBIIYI0 aMIUTUTYAy W TPAaKTUYECKH HE MPOSBISIOTCS.
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B cents0pe — okTs0pe KoneOaHus yCHUINBAIOTCS, IIOHUKCHIE YPOBHS
HaOmroaeTcs B akBaropuu Yonrapa, nossiienue — B HOxuaom Cu-
Bamie. Ta xe kapTuHa HaOnromaercs B nekadpe. PaccMorpena mpo-
CTpaHCTBEHHAass HM3MEHYHMBOCTH YPOBHS MPH PpEANTBbHBIX BETPOBBIX
YCIIOBHSIX B 3aJIMBE 10 JAHHBIM YHUCIICHHOTO MOZCIUPOBAHMUSL.

Pabora BBIMONIHEHA B paMKaX TOCYJapCTBEHHOTO 3aaHUS 110 TEME
FNNN-2024-0016.

MHUHHUMYM IIPOU3BOJICTBA TEPMOJUHAMUYECKOM
SHTPOIIMU U JMHAMUKA B MOJAEJIAX OTKPBITBIX
IKCIUTYATAPYEMBIX TPO®UYECKHUX IEMENA
C DOPEKTOM BCEAJIHOCTH

H. H. 3aBaaunmun

UDA PAH, Mockea, Poccus
™ nickolos@ifaran.ru

KioueBbie cioBa: skocucTema, TpouuecKas Lemb, MepBHYHAS
MPOIYKTHBHOCTbD, TMHAMHYIECKUE MOJIENH, CTAIIHOHAPHOE COCTOSHHE,
aTTPaKTop, OUPypKaUU TUHAMUIECKUX PEKHMOB.

Crtpykrypa, (pyHKIMOHHPOBAHUE, YCTONYMBOCTHh JHMHAMUYECKHX
peKMMOB ¥ WX OHPypKauu TpH HM3MEHEHHH I1apamMeTpOB
Tpoduueckux memei (TL]) B MoOpckoil OHOJIOTHU MPEACTABISIOT
co00# 3a1a4n, MOPOJUBIINE MHOKECTBO HAYYHBIX MIOJXO0JIOB B paboT.
Knaccuueckoe mpesicTaBieHHe TNHINEBOW IIETH, COCTOSIIEH U3
[IOCTIEIOBATEIbHOCTA ~ OMOJIOTHYECKHX  BUAOB,  HAXOMSIIUXCA
B OTHOIIICHUSIX THIIA XUIIHUK — JKEPTBA, MOXET OBITh PACIIMPEHO
SBHBIM  ONHCAaHWEM  JIMHAMHUKH  IOTpebIsieMoro  pecypca.
[Tomyuaromuecss cuCTeMBl OOBIKHOBEHHBIX —AMQhepeHITNATBHBIX
ypaBHeHnit (OZlY) onmcheiBaoT U ciiydail TPOPHUUECKHX CTPYKTYP,
YPOBHSIMH KOTOPBIX SIBISIOTCS II€JbIC TPYIIBI BUJIOB, MIPAIOIIUX
CXOAHYI0 (QYHKIMOHAIBHYIO POJIb. ODTOT IOAXOJ MOXET OBITh
paclllupeH Ha ciydaid MpOCTPaHCTBEHHO-HEOJHOPOJHBIX IIETeH,
MPUBOJS K CHCTEMaM HEJIMHCHHBIX YPaBHCHHMH B YaCTHBIX
MIPOU3BOHBIX, CTAI[IOHAPHBIE COCTOSHUS KOTOPBIX MOTYT TEPSATh
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YCTOHYHMBOCTH TIO MyTH THIOpHHTA C 00pa30BaHUEM JUCCUIIATHBHBIX
cTpykTyp. HekoTtopbie OMQypKannOHHBIE CBOHCTBA JHHAMHYECKUX
peXHUMOB TaKuX Mozenen OKa3bIBaOTCS CBSI3aHBI
C TEpPMOAMHAMUYECKUM [PUHLOUIIOM MHHMMYMa IIPOU3BOJICTBA
SHTPONHH, KOTOPBIM MOMOTaeT B KanuOpoBKe HX Ko3(h(duIMeHTOB
U BBISICHEHUM  DHEPreTHYEeCKOM pOJIM  CMEHbl  yCTOMYMBOCTH
paBHOBECHUI.

B mactosmei#i paboTe  HMCCIEOYIOTCS  yCIIOBUSA  IIOTEPH
YCTOWYMBOCTH CTAIlMOHAPHBIX COCTOSHHUI PeCcypCcHBIX Tpo(pHUIecKux
neneit ¢ 3¢(eKToM BCeITHOCTH Ha BTOPOM YPOBHE NPU U3MEHEHHH
MHTEHCUBHOCTHU NPOMBICIA U CKOPOCTH MpHUTOKa pecypca. Ilomumo
paBHOBecuid, arTpakTopamu cucteM OJlY, ONMUCHIBAIONIUX TaKUE
LUEeNH, MOTYT OBIThb KoJieOaTeNbHbIC PEXHUMBI, MEPEXOIbl MEXKIY
KOTOPBIMA ~ (QOPMHPYIOT  4YPE3BBIYAHHO  CIIOKHYH)  CTPYKTYPY
OMGypKAIMOHHBIX JUArpaMM, TIIe TPAHUIBI 00JACTEH HPUTIKEHUS
Pa3HBIX TUHAMMYECKUX PEKMMOB BEIYHCIISIOTCS TOJIBKO YHCICHHBIMHU
METOAAMH NPOAODKEHHMs 1o mnapameTrpy. s  yMEHBbIICHHS
CIIO)KHOCTH  TapaMeTPHUYECKUX  IMOPTPETOB  IyTeM  OTOOpa
OMOJIOTMYECKH 3HAYMMBIX aTTPAKTOPOB MOJEIH TMPUMEHSETCS
OPUHLMI ~ MHHUMYMa  TPOM3BOJACTBA  JHTPONMH,  CXOJHBIN
C TEPMOANHAMUYECKOMN TeopeMoi n. IIpuroxmuna.
st mpocTpaHCcTBeHHO-HEOmHOpOoaAHBIX Moxenedt TL[ ¢ addexrom
BCEATHOCTH YCTaHABIMBAIOTCS YCIOBUS MOSBJICHUS AUCCUIIATHUBHBIX
CTPYKTYp IpPHU NIOTEPE YCTOMUMBOCTU OJAHOPOAHBIX IO MPOCTPAHCTBY
CTAallMOHAPHBIX  pEIIeHWd  [moA  JCHCTBUEM  YBEIMYEHUS
MHTEHCUBHOCTH IPOMBICIA. B KauecTBe mpruMepa NpoBOIUTCS aHATTU3
tpexypoBHeBoil TL] nenarunamu OXOTCKOT0 MOPSI ¢ «KMUKPOOHATIbHOM
meTiel», CHUMBONH3UpYIomeld >5((eKT BcesAHOCTH Ha BTOPOM
YpOBHE.

Pabora BrimonHeHa npu nogaepxkke tembl Ne 1021032424681-6
«MoaenupoBaHue BIUSHUS U3MEHEHHUM KIMMAaTa Ha SKOJOTMYECKUE
mporteccel U cucreMbl  (FMWR-2022-015)» rocymapcTBeHHOTO
3amanust MDA um. A.M. Obyxosa PAH.
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PE3YJIbTATBI KOMIIVIEKCHOI'O 3SKCIIEPUMEHTA
11O U3YYEHUIO BJIUAHUSA THAPOPUSUYECKUX
MNPOLECCOB, OBYCJIOBJIEHHBIX IIPUJINBOM,
HA PACIIPEJEJIEHUE PAHHUX CTAJIUU PA3ZBUTUSA
MHHTASA B I''TYBOKOBOJHBIX KAHBOHAX
ABAYMHCKOI'O 3AJIMBA B AIIPEJIE 2024 TOJA

A.B.3umun '™, A. U. Bapkentun "% A. A. Konuk ',
E. W. Ceepryn ', JI. SI. Caymkuna "%, O. B. Tenuun "%,
O. A. Atagkanosa ', 1. A. Pomanenxos ', E. B. Copbuna '

" O PAH, Mockea, Poccus
2 KamuamHHUPO, Tlemponaenosck-Kamuamckuii, Poccus
® Zimin2@mail. ru

KiioueBble cjioBa: HAaTypHbIC U3MEPCHUS, TEMIIEpPATYypPa, COJICHOCTD,
pacnpeaciacHue UKpbl, NIPpHUINB, KaHbOH, ABaunHCKkuii 3anuB Tuxoro
OKCaHa.

HekoTopsie U3 0CHOBHBIX 00J1aCTel BOCIIPOM3BOCTBA BOCTOYHO-
KaMYaTCKOW TOMYJISIIUN MUHTass HaXOAATCA B ABaYMHCKOM 3aJIMBE
Tuxoro okeaHa B BepmunHax TiryookoBogHbix CeepHoro u llen-
TpaJIbHOTO KaHhOHOB Ha ropu3oHTax 400-500 M. ITuk HEpecTa B HUX,
KaK TpaBUiIO, MPUXOIUTCS Ha anpenb. Ha ocHoBaHuM 0000IICHUS
MHOTOJIETHHX HaOIFOIeHUH OBLIO MMOKa3aHO, YTO TOPU30HTHI OCHOB-
HOTO MKPOMETaHUS MHUHTAs NIPH CTaOMIBHOCTH OOBIYHO paccMaTpH-
BaeMbIX a0MOTUYECKHUX (PAKTOPOB 3HAUUTEIILHO U3MEHSIOTCS B MEXK-
TOJJOBOM acIieKTe, YTO CKa3bIBAETCS HA YPOXKAWHOCTH TMOKOJECHHM
Y TIOCTeIyIomUX o0beMax mpoMbicia. [1o TaHHBIM TOMCKOBBIX TH-
pOJIOTHYECKHUX HAOIIOACHUH OBIJI0O OTMEUEHO BEpTHKAIBHOE TIepeMe-
IICHHUE CJIOSI CKaYKa TeMIIEPATypPhl U COJICHOCTH B BEPIIMHAX KaHbO-
HOB Ha TOpHU30HTax HepecTa O6osee yeM Ha 100 M 3a mepuo, OTu3KIiA
K MEPUOY MPUIUBHOTO IIHKJIA. DTO IMOCITY>KUII0 OCHOBAHNEM JUISI BBI-
JIBUOKCHUS TPEATNOJIOKEHUS O 3HAYUTEIHLHOM BJIMSHUW BHYTPEHHUX
BOJIH Ha BEPTUKAIbHBIE IEPEMEIEHIS UKPhI 1 UXTUOILIAHKTOHA.

C uenbio NpoBepKr yKazaHHOW rumote3bl 12—14 anpens 2024 r.
B LlenTpansaom kanboHe n 27-29 anpenst 2024 1. B CeBepHOM KaHb-
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ore Ha HUC MPTK «mxerep MapTeIHOBY» OBUIH BBITIOJTHEHBI KOM-
IJIEKCHBIE SKCTIEPUMEHTHI, COUETAIONINEe TUIPOJIOTUIECKUE U THAPO-
OHMOJIOrMYECKUE HAOIIOICHUS.

Bpemst sxcieprMeHTOB B KaHbOHAX OBLIO IPUYPOUEHO K TIEPUOTY
MaKCUMAaJIbHBIX CKOPOCTEN MPUJIMBHBIX TE€UYEHUNA B CU3UTHITHO-KBA/JI-
paTypHOM ITUKJIE, OIICHEHHOM IO JaHHBIM MOJICIUpOBaHUs. PaboTh
MTPOBOAMIINCH 10 €IMHOW METOJIMKE, BKITFOYAIOIIEH B ce0s 1Ba dTarma:
OIIEHKY (DOHOBBIX YCIIOBHW W ydYallleHHBIe HAOIIOJEHHWS B TECUCHHE
MPIJIMBHOTO KA. Ha mepBoM 3Tare BHIMOTHUIOCH poduinpoBa-
HUE THAPOIOTUIECKUX MTaPaMeTPOB U MOCIOWHBIH 00JI0B UKPHI OT I10-
BEPXHOCTH 10 JIHA 10 CTaHAAPTHOU MeToauke. OHU HUCIIOJIb30BAIHCH
JUTSI OIIEHKH TTOJI0KEHUS CJI0S CKadKa M BBIOOpA TOPU30HTOB IS y4a-
IICHHBIX 00JIOBOB WKpPBI M M3MepeHus TeueHuit. Ha BTOpoM 3Tame
¢ UHTepBaJoM 1Ba yaca npouspogminuchk CT/I-30HaupoBaHuE OT MO-
BEPXHOCTH JIO0 NTHA, O0JIOB MKpPHI HA JABYX BBIOPAHHBIX TOPHU30HTAX
Y U3MEPCHUE TCUCHUIA BOJIIM3U CJI0s CKavKa.

ITo pesynbraTtam paboOT OIEHHBAIUCH BEPTUKAIBHBIE CMEIICHHS
M30MHUKHUYECKUX MOBEPXHOCTEH B X0JI€ IPUWJIMBHOIO LIUKJIIA, ONpee-
JSI0CH KOJIMYECTBO M CTAJUM PA3BUTHS MKPBI MUHTAs B Ipobax, mo-
JYYEHHBIX IO Pe3yJIbTaTaM y4YalleHHBIX O0JIOBOB.

YCcTaHOBJIEHO, YTO B TEPHOJ SKCIIEPUMEHTa B KaHhOHAX HAOIFO-
Jaycsi TIyOOKOBOMHEBIN HEPEeCT MUHTAs, OTMEUAJIOCh MEepEeMEIICHIE
CJIOS CKauKa TEMIIEPATYPhI U COJICHOCTH MEXITY XOJIOAHBIM U TEILIIBIM
MIPOMEXKYTOUHBIM ci1osiMU Ha 50—150 M mo BepTHUKamy, IpU 3TOM Kak
o0111ee KOIMIECTBO UKPHI, TAK U YUCIIO SMOPHOHOB Ha TIEPBOi CTaINN
pasButus no mkaie [. biaax Ha o0naBIMBaEMBbIX TOPU30HTAX MEHS-
JIOCh C TMEPUOJaMHU, OJIM3KIUMHU K IIPUIINBHBIM.

B pesynbraTe sKCHeprMEHTa BIEPBbIE MOTYYEHBI KOJIUYECTBEH-
HEIE OIEHKH BIUSHUS aOMOTHYECKUX (PAKTOPOB MPUIUBHOTO IIPOMC-
XOXJICHUSI Ha pachpeeieHrue paHHUX CTaJAWi pa3BUTHUS BOCTOUYHO-
KaM4aTCKOTO MHUHTas.

HccnenoBanue BRITOTHEHO 3a cUeT TpanTa Poccuiickoro Hay4HOTO
¢donma Ne 23-17-00174.
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HEPBBIE PE3YJIbTATBI WU3MEPEHUI
ATMOC®EPHOU KOHHEHTPAIIMU CO; B KAIIUBEJIUN.
OCOBEHHOCTH CE30HHOI'O XOA

B. M. UBaxos '™, H. H. [lapamonosa ', E. B. Mensenes %,
T. C. AHAIIeHKO |

LITO, Canxm-Ilemepbype, Poccus
2 MT'H, Cesacmononw, Poccus
M ivakhooo@mail.ru

KiloueBble ciioBa: KJIMMar, JUOKCHA Yriepojaa, arMocdepHas
KOHLICHTpAIMs1, n3Mepenus, Kanuseny.

Bompocam nzMeHeHust Ki1uMara yaessieTcs Bce O0IbIie BHUMAaHMUS.
Oco0y10 akTyanbHOCTh IPHOOPETAIOT HAOIIOMATETLHBIC CHCTEMBI 32
napHuKkoBeIMH Tazamu (I1I)) — OCHOBHBIMH KIMMAaTHYECKH AaKTHB-
HbIMHU BellecTBamu. B HacTosimiee Bpemsa B Poccuiickoin @enepanuu
CO3/1aeTCsl CUCTEMa HaONIOIEHUI 3a MapHUKOBBIMH T'a3aMH B PaMKax
npoekToB «EnuHas HallMOHaIbHAsg CHCTeMa MOHUTOPHHTA KIMMaTH-
YeCKH aKTHBHBIX BellecTB» U «KapOOHOBBIE MOTUTOHBI.

Ha rno6ansHoM ypoBae BMO co3maeT HOBYIO porpaMmy HaOJo-
JIEHUH 3a TApHUKOBBIMH TazaMu «l Jo0anpHas Ciryk0a HaOIIOICHHS
3a MapHUKOBBIMH T'a3aMU» C YYETOM OmbITa nporpamm «I mobansHast
ciryx0a armocdeps» u «HTErprpoBaHHas riiodansHas HHGOpPMAIH-
OHHasI CHCTE€Ma TI0 TAPHUKOBBIM Ta3amy.

B asrycre 2020 r. I'TO coBmectHo ¢ MI'U Haganm NMUIOTHEIE BBI-
COKOTOuUHBIe u3MepeHus konueHTtpamuun CO; u CH4 ¢ mpusszkoit
k mkane BMO nHa npudane YepHOMOPCKOTO THAPOPHU3HUECKOTO T10-
nurona PAH, nrt Karusenu (44,39° ¢. mr.; 33,98° B. 11.).

[ony4yeHHBIH K HACTOSIIEMY BPEeMEHH psii HaOMOAeHHUN (aBryCT
2020 r. — staBapb 2024 1.) OBLT ATPOKCUMHUPOBAH HAOOPOM TapMOHH-
YecKnX (PyHKIUH 1 MTOTMHOMA aHAIOTUYIHO MPOIEAyPE, NCIIOTB30BaH-
HOUW MpU aHAJIN3€ JJAHHBIX U3MEPEHUIN Ha cTaHIuu Tukcu. Pacuersl
BBIMIOJIHAJIUCh C TMOMOIIbIO pekoMeHaoBaHHOM BMO mnporpammel
CCGCRV.
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CrnaxeHHbIH ps HaOIIONEHUH CpaBHUBAJICA 3aTE€M C SMIIMpHUeE-
CKOI1 MOJIEJIHIO BPEMEHHOT'0 X0/1a IMOKCH/IA YTIIepOo1a B MOPCKOM I10-
rpannyHoM cinoe MBL (marine boundary layer) mist mupotHOro mo-
sica 40—50° c. 11., COOTBETCTBYIOIIETO pacmonoxeHuto nrt Kanusenu.
Mertonuka pacueTa MOPCKOTO (OHa MMOAPa3yMeBaeT UCIOIb30BAaHHE
JAHHBIX, UIMEIOIINX CTPOT0 «MOPCKOE) IPOUCXOKACHUE, TI03TOMY OT-
JUYUE NaHHBIX CTAaHUMA MOHUTOpPUHTa OT MBL xapakTepusyer Bkiiaz
MIPEXJIE BCEro KOHTHHEHTAIbHBIX HCTOYHUKOB/CTOKOB, a TAK)KE PETH-
OHAJbHBIE 0OCOOCHHOCTHU PACIIONIOKEHHSI HCTOYHUKOB/CTOKOB U IIHP-
KYJISILHI0 aTMOC(hEephL.

[o pesynbraTtam u3mMepeHui s craHuy KanuBenu xapakTepHO
npesblmenre koHueHTpauu CO; Hal (POHOBBIM YPOBHEM B 3UMHHMA
nepuos, fAocTuraroiee 14 MiH |, KOTOpoe, CKOpee BCEro, CBS3aHO
C BIUSHUEM KOHTHHEHTAJIBHBIX HCTOYHUKOB B YCJOBHUSIX 3UMHETO
CHIYKECHUS BBICOTHI CJIOSI IEPEMELIBAHUSI.

He6ompmoit poct conepkanus CO, B atMocdepe, HaOIIOJae MBI
BecHO# (MapT — ampenb) 2021-2022 rT. MOKHO OOBSICHUTH MEPEXo-
JIOM OT TIOTJIOIIEHHS (MHBa3Hs) K BBIACICHUIO (3Ba3usl) YIJIEKUCIOTO
rasa BojamMu YepHOro Mopsi B pe3yJIbTaTe BECEHHETO IIBeTeHUs (HUTO-
IUTaHKTOHA. BTOpoe 1o 3HaunMOCTH JIeTHee YBeTHUYEeHNE COIep KaHus
CO; B armMocdepe, cocTapisIolee 68 MIH ', TaKKe CBA3aHO C TIPO-
XO0XKIICHHEM IHMKa JIETHETO [IBEeTeHHUS (PUTOIUTAHKTOHA B yCIOBHUSIX JBa-
3MU M HA4aJIOM IIPOLIEcCca €ro PasIoKeHus..

Co croponsl I'TO paGora BeImomHeHa mHpu mojaepxkke I[Ipo-
rpammel HUTP Pocruapomera (tema 4.1 «Pa3Butne 1 MoepHA3aus
TEXHOJIOTMH MOHUTOPUHIA COCTOSHUS U 3arpA3HEHHs aTMOC(HEpHOTO
Bo3ayxa» [1mana HUTP na 2020-2024 rr., yTBepKA€HHOTO IPUKA30M
Ne 745 o1 31.12.2019 1.).

Co ctoponst MI'M paGoThl IpOBOAMINCE B PAMKaX TOCYAapCTBEH-
Horo 3amanus o teme FNNN-2022-0002 «MoHHTOpUHT KapOOHAaT-
HOU CHUCTEMBI, cofiepkanus u moTokoB CO, B MOpcKoii cpeae UepHoro
1 A30BCKOr0 MOpE».
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OCOBEHHOCTHU PACHIPEJIEJIEHUA
YI'JIEBOJOPO/JHBIX I'A30B B JJOHHbBIX OTJIOKEHUAX
M BOJIE IPUBPEXXHO-IIEJIb®OBOM 30HBI
0. CAXAJIUH: PE3YJIBTATBI YETBIPEXJIETHET' O
OUKJIA MOHUTOPHUHTI A

B. B. UBaHoBa, A. O. Kaprames, B. U. CimHyeHkoB >

BHUVOxkeanceonoeus, Cankm-Ilemepoype, Poccus
Msendingletters@mail.ru

KiroueBbie cioBa: Caxanus, npuOpekHO-11eNnb(hOoBas 30Ha, yIIIeBO-
JIOPOJTHBIE Ta3bl, MOHUTOPHHT.

B mHactosmeit paboTe mpencTaBiIeHbl CTATHCTUYECKUE TaHHBIC
Y aHAJIUTUYECKUE OLICHKH, ITOJIyYCHHBIE [10 PE3yNbTaTaM BEACHUS MO-
HUTOPHUHTA COCTOSHHS HE/IP MPHOPEKHO-MIENH(HOBBIX 30H SMOHCKOTO
u Oxotckoro mopeit Poccuiickoit @enepanuu B 2020-2023 rr. mo
OITaCHBIM 3K30TE€HHBIM I'€0JIOTHUECKUM ITporieccaM. HabmronarensHas
CeTh MOHHUTOpHUHIa cocrosia u3 10 HOJUIrOHOB, PACHOJIOKEHHBIX
B IpUOpexkHO-1enb(GoBbIX 30Hax Amonckoro (Tarapckuit mponuB)
u OxoTckoro (3amuB AHUBA, BocTouHOCaXaMHCKUH enb(d) Mopeit.
[Ipu paboTax MpUMEHSIICS TPAAUITMOHHBIA CIIEKTP T€0JIOTO-Te0(PH3H-
YECKUX METOJ0B paboT Ha aKBaTOPHUH: IXOJOTHPOBAHUE C JOKAIHEH
00KOBOr0 0030pa, ONPOOOBAHUE JOHHBIX OTJIOKCHUA M MPUIOHHON
MOPCKOH BOJIBI, ONIPE/IEIICHUE COCTaBa Ta30BOM (a3bl JOHHBIX OTIIO-
JKEHUI U MOPCKOM BOJIbL, OIIPEACIICHNE T€OXUMUYECKUX HHIUKATOPOB
IPA3EBOTrO BYJIKAHW3MA B JJOHHBIX OTJIOKEHUSX.

l"azo-tharonmHas pasrpyska U rpsi3eBoi ByJTKaHU3M HECYT MPSIMYIO
yYTPO3y YCTOMYMBOCTH MH)KEHEPHBIX OOBEKTOB B MPHOPEKHON 30HE.
Brinenensl 30HBI TOBBIMICHHOW aKTUBHOCTH Ta3o-(aronmHoi pas-
rpy3kd Ha OXO0TOMOpPCKOM IIenb(e U B aKBaTOPUU TaTapcKoro mpo-
nuBa. [lo JaHHBIM ra30reOXUMUYECKUX UCCIEIOBAHUNA OKOHTYPEHBI
30HBI YCTOWYHUBOM ra3o-QIIOUIHON pa3rpy3KH Ha y4acTKax B 3ajIMBe
Anmusa (ITecuanckoe, TapaHaii) 1 Ha BocToYHOCaxaqTuHCKOM LIeTb(e
(Bocrounoe u Bamopke), a Takke BIIEpBBIC B UEPHIPEXJICTHEM ITHKIIC
MOHHUTOPHHTA OBUTH BBIIETICHBI 30HBI Ta30-(hIIOMIHON pa3rpy3ku Ha
yuacTtkax [Ipuroponnoe n CosoBseBKa.
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B 2023 r. koMIuIeKCHbIE aHOMaIUU Y B U HeopraHn4yeckux ra3on
OTMEYEHBI B NMPUAOHHBIX CpeAax y4acTKOB SICHOMOpCKoe, XOJIMCK,
Boctounoe, Tapanait 1 ConoBbeBKa. AHOMaJbHbBIE U TOBBIIICHHBIE
COJIepyKaHMs TeIHs U BOJAOPOAA, CBHIACTEIHCTBYIOIINE O COBPEMEH-
HOM TEKTOHHYECKOH aKTUBHOCTH PETHOHA, 3a(UKCHPOBAHBI B IOHHBIX
ocagkax M MPUJIOHHON BOJE Ha ydacTKax TaTapCcKoro mpoJinBa
(Xommck, Slcaomopckoe) u 3anmBa AHuBa (Tapanait u ConoBbeBKa).

[IposiBneHMs TPA3€BOr0 BYJIKAHW3MAa yCTaHOBIIEHBI HAMH BIIEPBBIC
Ha ITyHKTe HaOmroneHus Boctounoe B 2021 1. 31ech oTMe4ar0TCs aHO-
MaJbHBIE CO/IEP KaHUsI METaHa M €r0 TOMOJIOTOB B JJOHHBIX OTJIOXe-
HUSX ¥ IPUJOHHON BOJE, TAK)KE, KPOME Ta30B, B JOHHBIX OTIOKEHHUSIX
0oOHapy KeHbI HHIANKATOPHI TPSA3€BOr0 ByJIKkaHu3Ma (pTyTh u [IAY).

AHanu3 JaHHBIX MOHUTOPHMHIA NOKAa3bIBA€T, YTO B Tra30BOM CO-
CTaBe MPUIOHHBIX cpeI Mpeo0IaaloT YIIeBOI0PO I MUTPAIIHOHHON
1 CMEIIAHHOM NMPUPOJbl. YUaCTKH MOBBIILIEHHBIX COAEPKAHUNA OTHO-
CATCS K 30HaM BIIMSHUS Pa3pbIBHBIX HApYIIEHUH, IPUYEM 3TO pacIipe-
JIeJIEHUuEe KOPPENHPYeT C pacipeielieHneM renus u Bogopoaa. Jlumb
B HEKOTOPBIX CTAaHIHAX MOYKHO MPEATIONOKATH HATHIHe OMOTEHHOM
KOMITOHEHTBHI.

B 2023 r. B uccnegyemoM peruoHe HaOJrOAanach aKTHBH3AIHS
TeOJMHAMUYECKUX MPOIECCOB, MPHUBOIAIINX K MOSBIEHUIO Ta30BBIX
AHOMaJIMi MUTPALIMOHHOM TPUPOBI. DTO CBsI3aHO ¢ 00JIee BBICOKOIM,
geM B 2022 r., celicMu4YecKoi akTUBHOCTBIO pernona [Konovalov et
al., 2022; www.eqalert.ru].

OIIEHKA ®OHOBBIX YPOBHEM 3ATPA3SHEHHOCTH
MPUBPEXXHOM 30HBI YEPHOI'O MOPS
INJIACTUKOBBIMU OTXOJAMHU

B. A. Kaabna ™, A. B. Baraes

MI'U, Cesacmononw, Poccus
M vel kalpa@gmail.com

KiioueBble cioBa: qepHoe MOp€, IIaCTUK, MUKPOILIACTHUK.

B ,Z[aHHOﬁ pa60Te ObUI BEIMIOJIHEH KOMIUICKCHBIA —aHAIH3
OHYGHI/IKOBaHHBIX I/ICCJ’IGI{OBaHI/Iﬁ IJIaCTUKOBOT'O 3arpsA3HCHUA
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Oeperos, menbdha U IpuOpekHON yacTn YepHOTO MOpS. ITO BaXKHO
JUTSI TOHUMAaHUS 001el KapTUHBI U3YYEHHOCTH JaHHOTO BOTIPOCa 10
UepHoMOpckoMy OacceliHy, a TakKe IS ONpPEICIICHUS CPEIHUX
ypoBHEH  «()OHOBOW»  aAHTPONOTCHHON HAarpy3kh B  YacTH
IJJACTUKOBOTO Mycopa.

MOHHTOPUHT MUKPOILJIACTUKOBOTO 3arpsi3HCHHST TPHOPEIKHON
30HBI I0TO-3amaHoi Yactu KpeiMckoro mobepexbs UepHOTO MOpS
npoBoauics B 2016-2017 rr. BeisiBiI€HBI BRICOKHE KOJTUYECTBEHHbBIE
MoKa3aTeNu CoAep KaHWg MHUKPOILIACTHKA B TPYHTaX HCCIETyEMbIX
wibked. MakcuManbHBIE TI0Ka3aTeNd 3aperUCTPUPOBAHBI B Mae
2017 1. (6,9 + 0,26 mr./™M*) Ha ke Omera u B aBrycre 2016 T.
(3,5+ 0,088 mT./M?) Ha muske YukyeBka. CpelHMe TOKA3aTelH B
JETHUM TIepUoJ COCTaBIIIN: Ha ke Omera — 5,12 £ 0,138 wr./m?
B2016 r. u 5,82 + 0,15 mr./™M> B 2017 r., HA TUIDKE VYukyeBka —
3,02+ 0,076 wrt./M*> B 2016 1. 1 1,92 + 0,048 wr./M> B 2017 r. Bonb-
LIYIO YaCTh MUKPOIUIACTUKA COCTaBUIIM kecTkue (pparments (60 %),
nosucTrpol (25 %) n nommatuieH (15 %). KonmnyectBo wacTui Mak-
pormacTuka (5—100 MM) konebanock ot 2,35 10 57 mT./M? co cpeHeit
YUCIICHHOCThI0O Ha Tmbkax Owmera u  Yukyeka 10,1 £0,95
1 7,3 + 0,95 1mr./M? COOTBETCTBEHHO.

OrneHka TIDKHOTO Mycopa Ha 40 spkax mobdepexnst bonrapun
¢ 2018 mo 2022 r. mokasaia 3HaUUTEIbHBIN POCT CpeIHEl YNCIEHHO-
ctu (Ha 261 %). Bonburyto yacts (84 %) cocTaBUIN UCKYCCTBEHHBIC
MoJIMMEpHBIe MaTepralbl. [ [Iskn OBLITH OTHECEHBI K KATETOPUH KyMe-
PEHHO» 3arps3HEHHBIX.

HccnenoBanust pyMBIHCKOTO MTOOEPEKbS IMOKA3aIH MPeo0iaaHue
HCKYCCTBEHHBIX MOJUMEpHBIX MarepuanoB (80,6 %), Hanbomnee pac-
MIPOCTpaHEHHBIM OBLT MyCOp B BUIE CUTAPETHBIX (DUITBTPOB.

KonnuectBo Mopckoro mycopa Ha misbkax Bozie . Cunon (Typ-
mus) coctaBuno 0,29-7,67 mr./m” u 3,46-49,09 r/M?, TIISHKH KIaccH-
(umpoBanych Kak YMEpPEeHHO- U KpaifHe 3arps3HeHHbIe. [ImoTHOCT
IUDKHOTO Mycopa Ha moOepexxbe jaryHel CapblkyM COCTaBHIIA
1,512 £ 0,578 mr./M? u 31,875 £ 10,684 r/m>. [Tnsox Capbikym ObLT
KJIACCU(UIIMPOBAH KaK Ype3BbIYaifHO TPs3HEIA. [L1oTHOCTH Mycopa
Ha IJISDKax I0r0-BOCTOYHOTO mobepesxsss YepHoro mops B Typrwn xo-
ne6amack ot 0,838 £ 0,33 10 4,01 £ 0,55 mT./M?, OCHOBHYIO 4acTh CO-
CTaBIUI TWIACTHK (> 75 %). 'omoBoe HaKomIeHHe Mycopa COCTaBHIIO
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19 805 wT., u3 HUX 16 690 WIT. — UCKYCCTBEHHBIE MOJTUMEPHBIE MaTe-
pHalbl, BOCHOBHOM OKYpPKHU U QUILTPHI (29,7 %). lonrocpouHblii Mo-
HUTOPUHT Mshker Tpab30Ha Mmokasai, 4To camasi BRICOKast INIOTHOCTh
Mycopa coctaBuia 22,00 mT./mM?, Hanboee pacIpOCTPAHEHHBIM OBLT
rtactuk (79,69 %). Mukpormiactuk o6HapysxeH B 83 % npo0 JOHHBIX
ornoxkeHuid UYepHoro Mops, cpeaHee COAEpKaHHE COCTABUIIO
106,7 mwt./xr. AHanu3 npoO TUBHDKHBIX OTIOXKEHHH FOTO-BOCTOYHOMN
gactn YepHoro mops mokaszai, 4to Oonee 70 % wacTuI] MUKpOIIIa-
CTHKa UMEJH JJIHHY 10 2,5 MM, IPEACTaBIsUIM cO00i (pparMeHTsl H
BosiokHa. Cpennee coaepxanne coctasmio 108 MII/kr, npeobnananu
nonmmdTHIEH (44,9 %), mommyTrnentepedTanat (27,2 %) 1 moaumpo-
muteH (15,2 %). Ha musbke roro-BoctouHoi wactu YepHOro Mops
KOHIIEHTpAIlMH MakpodparMeHToB cocTaBisamu 1,22-4,17 mr./m* u
11,78-37,47 r/m?, mnacTux cocTaBisut 84-91 % oT obmiero Kommde-
CTBa.

[TepBBie TOCTOBEPHBIC OLICHKMA KOHIIEHTPAIUM MHUKPOILIACTHUKA
(MII) B mpubpexubix Bogax Yeproro mops (CeBacTomnosbckas Oyxra)
cocrasnsuu 0,67 mT./M° TIO coleprKaHMIo U 6—750 MKI/M® 1o Macce.
OOHapy>KeHHBIE MyCOp COCTOSZT M3 IUIACTHKOBBIX MaTepHajoB
(89,1 %), npyrux uckyccTBeHHbIX npeameToB (9,1 %) u meHomonu-
ctupona (1,8 %). Konnenrpamuss MII B noHHBIX oTiOXEHUAX Yep-
HOTO MOpsl IPUMEPHO B JIBa pa3a BbllIe, yeM B KacnuiickoM Mope.
Konnentpariyst pparMeHTOB yMEHBIANACH C TITyOWHO, 8 KOHIICHTpa-
1Sl BOJIOKOH HE 3aBHcena oT riyounsl. YncnenHocts MIT B Mopckoit
BOJIE FOTO-BOCTOUHOM YacTu YepHoro mops xonedanachk ot 0,181 mo
0,944 wr./m>, npeobaaaany monudTHIIeH (44,9 %) U TOIMATUIICHTE-
pedranar (25,3 %). Pasmepst MII BapsupoBamu ot 118 mo 4998 mxwm,
npeobnaganu GpparmenTs (56,3 %).

Orenka niaaBy4yero Makpomycopa B YepHoM Mope Tokasaia OTHO-
CUTEIbHO  BBICOKYIO  3arps3HEHHOCTb  BOJ, JOCTHUTalOUIyIO
81,5 mT./kM>. B BocTOUHOI yacTH GacceifHa 0GHAPYKEHO «MyCOpPHOE
MISITHO», COCTOSIIIEE B OCHOBHOM M3 TUTACTHKOBBIX ()ParMEHTOB M T10-
muctupona. MccnenoBanus B paiioHe CHHOIICKOTO MOJYOCTpOBa IO-
Ka3aju, YTo IJIOTHOCTh MUKPOYACTHULL cocTaBuna 2,667-2,325 wr./m
Ha TIOBEPXHOCTH U 24,475-26,153 mr./™M° B Tomme Boxsl. Hambornee
pacnpoCcTpaHeHHBIMH OBIITH YacTHIIBI KOpaOenbHBIX Kpacok (55,45 %
Ha mmoBepxHOCTH, 54,21 % B Tomme Bozpsl). KoHIIEeHTpanus rmiacTuka
BOM3M yCThs pekn JlyHail Oblia 3HAYUTEIHHO BHIIE, Y€M B YETHIPEX
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MIPUOPEKHBIX PETHOHAX BAOJIL OeperoBoi TWHUN Pymberanm u boira-
pun. Ilpeobanany MOIUIPONUICH U TTOJIUATHIICH.

IToToxu peunoro mycopa Ha pekax [Jon, Coun u Marecta coctas-
s 6101, 1107 1 1-24 mr./9 COOTBETCTBEHHO.

[InoTHOCTB pacmpezneneHuss Mycopa Ha 10KHOM menbhe YepHoro
MOpsS B JOHHBIX OTJIOXEHHUsX cocTaBmia 460,70 £ 99,71 1T, /KM
n 80,68 + 48,06 kr/km’. TIOTHOCTH GbLIA BBIIIE HA riryounax 10—
20 m. B Boctounom CpenmzeMHOMOpbe B UepHOM MOpPE KOJIMYECTBO
YacTHII HA JIHE BapbUPOBanoch oT 24 1o 1211 mT./kM?, mmacTMacchl
npeobnananu (45,2-95 %).

HccnenoBanue BBITIOTHEHO B paMKax roc3ajanus mo teme MI'U
FNNN-2024-0016 «IIpubpexHble uccaen0BaHU.

JJATPAHKEB ITIOAXO1 ITPU MOJAEJIUNPOBAHHNUN
ITAIIOB ’KUBHEHHOI'O HUKJIA KAJIKAHA
HA HIEJBb®E YEPHOI'O MOPS

J. C. Kpacuasaukos '™, A. 1. Musiok %, A. H. Xanaiiuenko °,
A. B. Baraes >

"MT'Y, Mocxkea, Poccus
2 MI'", Cesacmononw, Poccus
3 UnBIOM, Cesacmononw, Poccus
™ krasilnikov.dmitrij@inbox.ru

KiloueBble cjIoBa: JIarpaHXeBbl MOJEIH IEPEHOCA, YHCICHHOE
monenupoBanue, OceanParcels, uepHOMOpCKUE KalikaH, KamOaa,
Uepnoe mope, NEMO.

OnHoli U3 Hanboee MEHHBIX MPOMBICIOBBIX pbIO UepHOro Mops
SIBIIICTCS YSPHOMOPCKUH KaimkaH (oTpsa kambanoobpasneie). [Tmomo-
BHUTOCTh YEPHOMOPCKOTO KajJKaHa OYeHb BhICOKA. OJJHAKO BBDKUBAC-
MOCTb HKPBI U IHYMHOK HA PAHHUX CTUSIX PA3BUTHUS KaK B MOPE, TaK
U B YCJIOBUSIX aKBaKyJbTypbl HEBBICOKA M3-3a UX UyBCTBUTEIHLHOCTH
K OOJIBIIIOMY YHCITY HETAaTHBHBIX BHEITHUX ¥ BHYTPECHHUX (PAKTOPOB.
3aKOHOMEPHOCTH MEPEHOCA, pacIpeaAeIcHIs] U BBDKUBAEMOCTH KaJl-
KaHa B MOPE BO BpPEMs €ro IIAaHKTOHHOM CTaaiH, OCOOCHHO CTAHH
JUYUHKY, BIUSIONME HA 3()PEKTUBHOCTH BOCIIPOM3BOJICTBA U pa3Mep
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rOJI0OBOM reHepalyy KajlKaHa, K HACTOSIIEMY MOMEHTY HEU3BECTHBI.
Panee corpymuukamu MHBIOM 0BT HAKOIUIEH TOBOJIBHO OOJBIION
MaCCHB 3KCIIEPUMEHTANBHBIX JaHHBIX O (PU3NYECKUX CBOHCTBAX U 3a-
KOHOMEPHOCTSIX Pa3BUTHsI KAJIKAHA HA Pa3HbIX 3TANax >KU3HEHHOTO
LIMKJIA [IPU pa3JIMYHbIX Bapualusax yCIOBUM BHEIIHEN cpebl. Pacmpo-
CTpaHeHHE 3TOr0 BHUa OTPaHNYEHO LIeTH(OBOM 30HON BIOJb Beex Oe-
peroB Mops 1o rryonH 120—-140 M. HepecT kankaHa IpOMCXOIUT B Be-
CEeHHe-JICTHUH Tiepuo Ha aHe mo rmryomH 100 M, HO mpenmytie-
cTBeHHO Ha 50 M. Pa3Hble cTafnu pa3BUTHA MPOXOJAT B pa3HBIX OHo-
TOIax MOps: MeJaruyeckas MKpa U paHHHUE JIMYUHKU JI0 BO3pacTa
1,5 Mec OTHOCATCS K TUTAHKTOHHOMY co001IecTBy. B mporecce meta-
Mop$03a TUUNHKH TEPEXOAT K KHU3HU B IPUOPEIKHOM 30HE N0 TITy-
OuH 2—3 M. Bo B3p0CiiOM COCTOSIHMY KaJIKaH BEJIET MPUIOHHBIN 00pa3
YKU3HU, NIPEIIOYNTAs CIIOU ¢ TeMiiepatypoit 89 °C.

TpyaHOCTh HM3y4deHHS JUYMHOK KaJKaHAa B €CTECTBEHHBIX YCIIO-
BUSIX 3aKJIFOYaeTCsd B TOM, YTO OHM OOHMTAIOT B TeJlardajd Ha HEeW3-
BECTHBIX INIyOMHAX U HE BCTPEYAIOTCS B IPO0OaX MXTHOILIAHKTOHA.

MogenupoBanue aperida UKpbl 1 THIMHOK Ha paHHEH CTaIuH 1103-
BOJISIET YTOYHHTH BaXKHBIE JETAN JKU3HEHHOTO IIMKJIA PHIOBI, a TAKKe
BBLICTTUTH 00JIACTH HanOoJiee BEPOSTHOI'O HAXOXKICHUS €r0 JIMYUHOK
Ha paHHe# cramuu. llems HacTosmeld paboOTBI — MPUMEHUTH METOIBI
YHUCIIEHHOT'O MOJIETMPOBAHNS ¥ NMEIOIIHECS JaHHBIE O 30HaX BBIJIOBA
WKpBl KajJKaHa [l BBISBICHUS HauOojee BEPOSTHBIX aKBATOPHUIM
HaxOXJEHUSl JIMYMHOK B POCCUUCKOM CEKTOpE YEPHOMOPCKOTO
menb(ha ¢ y9eToM TeYeHUH U TeMITEPaTyphl BOIBI.

3a OCHOBY B35iTa OTKpBITass MOJEIb JlarpaH)keBa IlepeHoca
OceanParcels, peann3oBaHHas Ha s13bIKe IporpaMmupoBanus Python.
[ns 3agaHusi AMHAMHYECKUX XapaKTEPUCTUK HCIOIb3YIOTCSA OIS
JONTOTIEPUOTHBIX YHUCICHHBIX PACYeTOB IUPKYISIIUN YepHOTO MOpH,
BBINOJIHEHHBIX paHee B MM Ha ocHOBe pernoHaabHON KOHpUTypa-
uud  mogenun NEMO. OTKpbITOCTE M apXUTEKTypa MOJIEIH
OceanParcels mo3BomsieT pa3pabaTbiBaTh COOCTBEHHBIC BBIYUCITH-
TeNbHbIE Apa AJIS ONMUCaHUs 6ojiee CIOXKHBIX TPAEKTOPUN JIMYMHOK
KaJIKaHa, BbI3bIBAEMbBIX BHEIIHUMHU YCIOBHUSIMHU.

IlepBasi cepusi YMCIEHHBIX SKCIIEPUMEHTOB IO3BOJIMIA YCTAHO-
BUTH HanOoJiee BEPOSTHBIE HANPABICHUS MIEPEHOCa UKPHI KaJKaHa U3
akBaTopun AHarnckoi 60anku B nepuoz ¢ 2000 mo 2021 r. ITokazaHsl
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30HBI HANOOJBIIIEH MIIIOTHOCTH CKOIUICHHUSI HKPHI B MOMEHT TpaHchop-
MaIli{ B CTAIUIO PAaHHEH JTHIMHKH.

Pabora mo cOopy u aHANM3y 3KCIEPUMEHTAIBHBIX JAHHBIX O (U-
3UKO-OMOJIOTMYECKUX CBOWCTBAX M 3aKOHOMEPHOCTSIX Pa3BUTHSA Uep-
HOMOPCKOTO KajKaHa Ha Pa3HBIX ATalax >KU3HECHHOTO IMKJIa ObLia
BoInosiHeHa A. H. XaHaifueHKo B paMKax rocy1apCTBEHHOTO 33 aHUs
OUIL NubIOM -124022400152-1.

BKJIAJL PACTBOPEHHOM ¥ B3BEIIEHHOM ®OPM
B BEPTUKAJIbHBIA TPAHCIIOPT BEPUJLJIUS-7

. A. Kpemenuyuxuii >, I'. ®. Barpakos, K. U. I'ypos,
A. A. KypasieBa

MI'U, Cesacmononw, Poccus
™ d kremenchutsky@gmail.com

Kuarouessle ciioBa: 6epuiuii-7, Topuii-234, UepHoe Mope, B3BeLICH-
HOE BEILECTBO, BEPTUKAIBHBIA TPAHCIIOPT.

bepunnuii-7 u Topuii-234 — npupogHbIe PAAUOHYKIHIBI C TIEPUO-
JIamu noirypacmana ~ 53 u ~ 24 cyt. bepuumii B MOPCKYIO Cpefy Io-
CTymaeT u3 aTMocepbl, B TO BpeMs Kak Topuii-234 oOpa3yercs Hero-
CPEICTBEHHO B MOPCKO#1 cpene. Llens HacTosIIero uecieoBanus 3a-
KJIFOYaeTCs B OLIEHKE BKJIJI0B PAaCTBOPSHHOM U B3BELICHHOH (hopM Oe-
pwLIHs-7 B BEPTUKAIBHBIN TPAHCIIOPT ATOTO PATUOHYKITHIA.

JlaHHBIE IS 3TOTO HCCIeIOBaHMs OBLTH MOXYYeHHI B Xojae 125-ro
(3mma 2022 1.) u 127-ro (meto 2023 r.) peiicoB HUC «IIpodeccop Bo-
nsHAKAY. [IpoObl oTOMpanuch B MHTEpBane rayouH 3—90 M ¢ mo-
MoIbto Hacoca. OObeM eqUHUYHON MPOOBI ObLT 1-2 M. B kauecTBe
copOeHTa NCIOIB30BAIOCH AKPHIIOBOE BOJIOKHO, MOIU(DHUITUPOBAHHOE
ruapokcuaom sxenesa (I11). KoHneHTpupoBanue paarioHyKIUAOB Ha
B3BECH MPOBOAMIIOCH C ITOMOIIBIO TTOJHUITPOITUICHOBBIX KapTPHIKCH
¢ pazmepom niop 1 mxMm. MiaMepeHus MpoBOAMIUCH Ha TaMMa-CIIEKTPO-
merpe ¢ kpuctamiom Nal(Tl) komome3Horo Tuma: KPHUCTAIT
100 % 100 mm (oxB), xomomerr 30 x 60 MM (oxB).
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Hcrnone3yst JaHHBIE O BEPTUKATBHOM PacHpeeIeHHH COJIEHOCTH
U Topusi-234, ObUTH TMOJTy4eHBl OLIEHKH MOTOKa Topui-234 u3 Bepx-
Hero nepemernanHoro cinos (BIIC). [Tockombky 3TOT MOTOK 00yCIIOB-
JIeH yJalieHueM Topusi-234 B pe3ysibTaTe CeIUMEHTAIlMU, TO TIO JIaH-
HBIM O KOHIIEHTpauuu Topusi-234 u Gepusuins-7 Ha B3BECH ObUIH TO-
Jy9eHBI OLICHKU ITOTOKA ¥ CKOPOCTH YAaJICHUS OepHILIns-7 Ha B3BECH.
Otu ouenku cocraBwm 1,3-6,3 u 0,3-3,1 bx/M® u 3,0-9,1 u 0,4—
2,9 M/cyT M1 3MMHETO W JICTHETO CE30HOB COOTBETCTBeHHO. C WC-
MOJIb30BaHHEM OOKCOBOU MOJIEH OBLIH MOJYYCHBI KOJTUICCTBCHHBIC
OIIEHKH BKJIaJIa BEPTUKAIBHOTO TPaHCIIOpTa Oepwiutusi-7 Ha B3BECH
B €r0 BepTUKAJIBbHBIN niepeHoc. [TomydeHo, 4To B 3MMHUI CE30H OH CO-
cTaBIsuI B cpeqHeM 83 %, a B netHuit — 24 %. 310 0OBsICHSIETCS 0CO-
OCHHOCTSIMH BEPTUKAILHOTO paclpeeeH s THAPOIOTHYESCKUX Mapa-
MeTpOB: B NeTHU ce30H riryouHa BIIC Oblia MUHMMAaNIbHA U COCTaB-
JsUTa B CpeHeM S M, a B 3uMHUHN — 41 M. B pe3ysbTare B IeTHHIA Ce30H
(dopMupoBaiCs SPKO BBHIPAKEHHBIH T'PAJUEHT KOHLEHTpalUU Oepui-
nws-7, CIOcOOCTBYIONIMK POCTY BKJIaJa TPAHCIIOPTa PacTBOPEHHOM
(hopMBI 3TOTO PAAMOHYKJIH/A B €T0 BEPTUKAIBHBIA TPAHCIIOPT.

JaHHbIe 0 KOHIIEHTpaK TOpHsi-234 ObUIM MOJYYEHBI B paMKax
TeMbl rocynapcreHHoro 3aaanuss ®I'bBYH OUI] MI'U Ne FNNN-
2024-0001, manHBIE O KOHIIEHTPAIMH OCpUUTHSI-7 OBUIA TOTyYCHBI
B pamkax mpoekta PH® Ne 22-77-10056. Ananu3 maHHBIX OBLT BEHI-
nosiHeH 1o npoekty PH® Ne 22-77-10056.

XAPAKTEPUCTHKA COOBIIECTBA HH®Y30PHI1
A30BCKOI'O MOPSI B OCEHHUI IEPHO/T 2023 TOJA

K. B. Kpenéna

IOHI] PAH, Pocmos-ua-/{ony, Poccus
™ kreneva@ssc-ras.ru

KuaroueBsble c1oBa: A30BcKkoe Mope, HHGY30pHH, INITAHKTOH, MUHEPa-
JU3aIvsl, U3MEHEHUE apealia OOUTaHUsI.

IloBeiIeHHE YPOBHA MHUHCpATIU3aAllUN BOJ A30BCcKOro MOpA HE
TOJIBKO PpacHIUPACT BO3MOXHOCTHU JIsI BCCIICHUA W HaTypalu3alun
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CPeIN3eMHOMOPCKHX BHIOB HH(Y30pHiA, HO M CO37a€T BO3MOKHOCTH
JUISl K3MECHEHHS apeaioB a0OPUT'CHHBIX BUIOB.

JlaHHBIMY 17151 3TOW pabOTHI OCTYKHUII MaTepuani, CoOOpaHHbIN 1—
13 Hos16ps 2023 1. B A3zoBckoM Mope Ha HUC «Jlereo».

Jna ¢ukcanuu Opanack npoda oobemom 1-2 5. ukcanus npod
MPOU3BOJAMIACH KUCIBIM pacTBopoM YTepMmémnsa. KoHueHTpamus
¢ukcaropa BappupoBasna oT 2 mo 10 %. Kamepanbnas obpabotka
(hMKCHPOBAHHOTO MaTepraia MpeacTaBisiia co00i KOMOMHAINIO Ka-
MEpPHOTO ¥ OTCTOWHOT'O METOJIOB.

Bcero B Hosi0pe 2023 r. Ha akBaTOpHH A30BCKOTO MOPS OBLIO 00-
HapyxkeHo 13 BumoB WH(Yy30pui, W3 HUX 6 BHIOB THHTHHHHIWI.
Ha Gonbiieit yacTu akBaTopuu MOpPsi TOMUHHPOBAIN MEJKHE IPe-
craButenu p. Strombidium. B patione Mops, npuiieraromieM k Kepuen-
CKOMY TIPOJIMBY, JTOMUHUPOBANI KpYIHBIN B — Lohmaniella spiralis
Leegaard, 1915. B nenrpanbHOil yacTi Mopsi U 'y BxoJia B Taranpor-
CKHI 3aJIMB JOMHUHHPOBAI NpeAcTaBUTeNb cemelicTBa Tintinnidiidae
Kofoid& Campbell, 1929 — Leprotintinnus pellucidus (Cleve, 1899).

KonuuecTBo BHIOB Ha CTAaHLIMHU KOje0aaoch OT 2 10 7 BHIOB,
B cpeaHeM 4.

KonmuecTBeHHBIE XapaKTEPUCTHKU COOOIIECTBA HH(Y30pHi
ABOBCKOTO MOpSI HaXOMINCh HA YPOBHE, XapaKTEPHOM IS TTO3/THE-
oceHHero nepuoga. OCeHHHH MUK YUCIEHHOCTH B A30BCKOM MOpE
MPUXOAUTCS, B 3aBUCUMOCTH OT MOTOJHBIX YCIOBHM, HA aBTYCT — OK-
T0pb. B HOsI0pe 371ech 00BIYHO HAOMIONAETCS CIIaj] KOJTMYECTBEHHBIX
XapaKTEPHUCTHK COOOIIECTBA INIAHKTOHHBIX HH(GY30puil. B HOI0pe
2023 r. quama3oH KoJeOaHU YUCICHHOCTH U OMOMACCHI HE MPEBBI-
man 1-2 nopsakos. B pailione BeIxoga m3 TaraHporckoro 3aanBa
U B paiioHe, npuieraromneM kK KepueHckoMy TposmBy, HaOIIOAATOCH
TIOBBINICHHE OMOMACCHl M YUCTICHHOCTH HH(Y30pHil.

YunciieHHOCTh IUIIMATOIUIAHKTOHA KoJiebanach B JAWama3oHe OT
0,1 mo 2,2 MJTH 9K3./M°, B cpeaHeM COCTaBUB
0,720 + 0,227 MuH 3k3./M°. JIoNIsl THHTUHHUIHUA B OOIIeil YHCICHHO-
ctu xonebanacs ot 0 10 74 %. THHTUHHUAUIBI OTCYTCTBOBAJH B paii-
one Kepuenckoro mponuBa W Ha BXoAe B TaraHporckwii 3aiuB.
A B IIEeHTpaJIbHON M CeBepO-3aMaJHOW YaCTU MOPS UX JOJIS YHUCIICH-
HOCTH ObLTa HanOoJee 3HaunTenbHa (33-74 %).

buomacca nunmaromniankToHa kojebanack B muana3one ot 9,3 mo
303,7 mr/m’, B cperHeM coctaBuB 78,10 = 28,56 Mr/n’.

274



MOpr Poccun: COBPEMCHHBLIC METO/IbL I/ICCJ'IC,HOBaHI/Iﬁ 1 UX INPAKTHUICCKUEC
ITPUMCHCHUSA

Xoja TMHAMUKHU YUCIIEHHOCTH 1 OMOMacchl OBLT CXO/IEH, 3a UCKITIO-
YyeHHeM paiioHa TaraHporckoro 3ainuBa, re HaOIr0AaeTcs 3HaUUTEb-
HOe MpeodianaHue YpoBHS YHCICHHOCTH. 31eCh KOMIUIEKC MacCOBBIX
BHJIOB MPE/ICTABJICH B OCHOBHOM MEJKHUMH MPEACTABUTEISIMU CTPOM-
OMIUUT U THHTUHHUIU],

B HOos10pe MBI HaOMIOAAMKM pacIIMpeHne apeana pacipoCTpaHeHHs
TUHTHHHUIUIE Leprotintinnus pellucidus (Cleve, 1899). Ilo nanabM
I'acoBcbkoro [1960], 3TOT BUA ABISETCS OOBIYHBIM MPEIACTABUTEIIEM
JIETHETO IJIaHKTOHAa A30BCKOro mMops. OnHaKo, MO JaHHBIM HAaIIUX
uccnenosanuit [Kpenesa, 2000; 2006] u nanusim H. A. MaBpunoBoit
[[aBputoBa, osrans, 2019], B mepuox ¢ 2000 . 5TOT BUA BCTpeUacs
TOJIKO B MPHOPEXbE CeBEpO-3amaJHOI 9acTH MOps, IpUiIeraloniei
k Kpemmckomy monmyoctpoBy. B HosiOpe 2023 1. 3TOT BUA BeTpedancs
Ha OONBIIEH YacTH OTKPHITOW akBatopwu Mops. Ilpmuem Hambonee
BBICOKHH ypOBEHb YHCIIEHHOCTH HaOIofaics B paiioHe, NMpHIIeraro-
meM k Taranporckomy 3anuBy, — 10 221 Thic. 3K3./M°.

Pabora moaroToBmeHa B pamMkax [oCymapCTBEHHOTO 3amaHUs
FOHIT PAH Ne122011900153-9.

PA3BUTHUE KYPOPTA AHAIIA
U OXPAHA AHAIICKOW IMEPECHIIIH —
MEXKOTPACJIEBBIE ITPOTUBOPEYUSA

B. B. Kpbuienko ™, M. B. Kpbuienko

HO PAH, Mocksa, Poccus
™ krylenko.slava@gmail.com

KaroueBrbie cioBa: OeperoBas 30Ha, IPUPOJIOIIONIE30BaHUE, 0CO00
OXpaHsAeMbIe IIPUPOIHBIE TEPPUTOPHH.

B mocnenHue pecsATHIIETHS 3aMETEH POCT KaIUTAIOBIOKCHUN
B PEKOHCTPYKIIUIO CYIIECTBYIOIIUX H CTPOUTEIBCTBO HOBBIX O0BEK-
TOB pekpearnu Ha YepHoMopckoM mobepekbe Poccnn. AHanckas me-
PECHITb SBISIETCS] IPUPOTHON OCHOBOM PEKPEAITMOHHOTO TTOTCHITHATIA
KypopTa (heZiepanbHOTO 3HAYCHUS ¥ OJTHOBPEMEHHO YHUKAIBHBIM pe-
3epBaroM Omopaznoodpasus. B 2020 r. gacTe reocucTeMbl AHATICKOM
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niepechinu mromaapio 30 000 ra momyyuna ctaTyc 0co00 OXpaHsIeMOn
npupoaHoit Teppuropun (OOIIT) pernoHanbHOTO 3HAYCHUS IPUPO/I-
HOro mapka «Amnarckas nepecsinby. Ha tepputopun OOIIT 3ampe-
IieHa J1r00asi AeATeNIbHOCTh, KOTOPas MOXKET HAaHECTH yIEepO KyJib-
TypHO-UCTOPHYECKUM OOBEKTaM M NPUPOAHBIM KoMmIuiekcam. He-
cMoTps Ha nonydenue cratyca OOIIT, Bonpoc 3amuTsl NPUPOAHBIX
KOMIUIEKCOB AHAIICKOM MepechIny ocTalics akTyaiabHbIM. Ha ocHOBa-
Huu ykazanus [Ipesugenta PO ot 12.10.2022 Obio mpHUHATO pelie-
HHME O Hayajle peaju3allly MPoeKTa TYpPUCTCKOM Tepputopun «Bce-
pOCCHHCKNI TUSKHBIA ceMeiHbIi KypopT «HoBas Anamay». [Ipoekt
MpearoiaraeT yBeJIMYeHUE TYpHOTOKa Ha 2—3 MIIH YEJIOBEK eKe-
roado. B rpanuiel «HoBoit AHamb» okaszaliach BKIIFOYEHA YacTh
Amnarnckoii nepecbiny, otHeceHHas k OOIIT.

AHanmu3 pOCCUICKOTO M 3apyOeKHOI0 ONbITa MOKAa3bIBAET, UTO
MPUPOAHBIE OOBEKTHI, MONOOHBIE AHAICKOM MEPECHIH, MOTYT OBITh
onHoBpeMeHHO U OOIIT, u HeHTpOM pa3BUTHS PEKPEALIMOHHBIX pe-
ruoHoB. Hampumep, oxpaHa Ir0oH HE MCKIIOYAeT UCIOJIb30BAaHHE UX
Y IpUJIeTaloniero IUIska B KadecTBE PEKPEallMoOHHOTO pecypca.
HenpeomonmuMbix mperpaj aias peKpeallioOHHOIO HCIONb30BAHUSA
Y OJTHOBPEMEHHOHN OXpaHbl AHAICKOW mepechni HeT. Haywuno oboc-
HOBaHHBIC TPEOOBAHUS M OTPAHUYCHUS IS OPraHU3aLMK IPUPOIO-
TTOJTH30BaHUS HAa AHAIICKOH TIepeChITi OBLIH M310KeHb! B psiae HUP,
pa3paboTaHHBIX 10 3aKa3y PETHOHAIBHBIX U (elepalbHBIX OPraHOB
Biactd. OHaKO MPOOIEMOi SBIACTCS peann3ausl yIOMIHYTBIX Tpe-
0OBaHUIl ¥ OTPAaHUYECHHUIA, @ TAK)KE KOHTPOJIb MX MCIIOTHEHUSI.

WunnuatopamMu u paspaboTunkamu mnpoekTa «HoBas AHamay
OBUIO IEKIapUPOBAHO COOIIOAEHHE PUPOJOOXPAHHBIX TPEOOBAHUH.
B xo1¢e pa3paboTku MacTep-1uiaHa Obljia mpojeiiaHa paboTa 1o coria-
COBAHHIO TPOEKTHBIX pPEIIEHUH C peXUMaMHU OXpaHbl BCEX 30H
OOIIT. beut cHAT BOompoc 00 M3MEHEHWH TPaHUI] WIH CTPYKTYPHI
OOIIT s peanuzanuu npoekta «HoBas Anama», mpeaycMOTpPEHBI
a/IeKBaTHBIC PEILICHHS [0 PALMOHAIBHOMY HCIOIb30BAaHUIO OXpaHsie-
MO TEpPUTOPHH B PEKPEAMOHHBIX HeJsiX. [Ipu 3TOM, 110 HaCTOSHUIO
VHUIMATOPOB NpoeKTa, B cocTaB «HoBoI AHambl» BKIIIOYEHA MOPT-
MapuHa, CTPOUTEILCTBO KoTopoit HeceT yrpo3y OOIIT u Bceit reocu-
cteMe AHarckoi nepechinu. [IpoeKTHBIME OpraHU3alUAMU HPEIIO-
JKEHbl HECKOJIBKO BapUAHTOB Pa3MELICHUS U KOH(GHUTypauuu raBaHy,
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B TOM 4YHCIle B MPUOPEKHOM M OCTPOBHOM HcronHeHuH. K coxare-
HUIO, TIPY BBIOOPE MPOCKTHOTO PEIICHHUS PEIIAIONIYI0 POJh UTPAIOT
JUIIa, COBEPIICHHO HEOCBEAOMIICHHBIE O 3aKOHOMEPHOCTSIX Pa3BUTHS
MOPCKHX OeperoB. B Takmx yCIIOBHSAX NMPEUMYIIECTBO HUMEIOT TIPO-
€KTHI, pa3paboTINKN KOTOPBIX CO3HATEIHHO UAYT Ha PUCK pa3pyliie-
HUSI MOPCKOTO Oepera, HO IIpeJIaraoT JICHIeBbIE B pean3aliu perie-
Hus. O BBICOKHX JKCINTyaTalIHOHHBIX pacxojaX M HEOOXOIUMOCTH
KOMIICHCAIIMM B OYJyIIEeM BBI3BAHHOT'O CTPOMTEIBCTBOM IOpPT-Ma-
pUHEI ymiepba B MOAOOHBIX MPOEKTHBIX PEIICHUSAX YMaTIHBACTCS.
JanHas mpakTHKa TO3BOJISIET MPOXOIUTH CTAIHI0 OOIIECTBEHHBIX
CJIyIIaHWH, TIOCKOJIbKY THIIOTETHYECKOE W MAaJOMOHATHOE pa3pylie-
HHe Oepera He BBI3BIBACT OTTOPIKCHHS, @ KAPTHHKH C KPACHBBIMU SX-
TaMU{ U TaBaHbIO OUYCHb MPUBJICKATCIHHBIL.

IIpenyioxuTh AEHCTBEHHBIM BBIXOA M3 CIOKUBILEWUCS CUTYallUU
cinoxHo. OYeBUAHO, YTO IS TULDKHOTO KypOpTa OCHOBHOM IIEHHO-
CTBIO SIBJIAIOTCS IUISKU U UX COXPAHEHUIO JOJDKHO YAETSATHCS MAKCH-
MaJpHOe BHUMaHHE. Bo3MOXHO, HanOoJiee pallMOHATBHBIM MIPEIIIO-
JKEHHUEM MOKET OBITh MOJATOTOBKA U Pa3MEIICHHE B OTKPBITOM JI0-
CTyNE KOJJIEKTUBOM YYEHBIX KOPOTKOM W MPOCTOH, HO KPAacOYHOU
MIPE3CHTAIINHN, TIOCBSIIICHHON H3JI0KEHHUI0O OCHOBHBIX 3aKOHOMEPHO-
CTeH pa3BUTHS aKKyMYJISTHBHBIX MOPCKUX OEperoB.

HOBTOPAEMOCTb METEOPOJIOI'HYECKUX
®AKTOPOB OBJIEAEHEHUS CYJOB
B BAPEHLHEBOM MOPE B YCJIOBUSAX
N3MEHAIOIETOCA KIIMMATA

A. . JlaBpentneBa, U. U. Jleonos, H. H. Cokonuxuna *

MI'Y, Mockea, Poccus
™ natalia.sokolikhina@gmail.com

KuaroueBble ciioBa: bapeHiieBo Mope, U3MEHEHHUS KJIMMAaTa, ONacHbIe
THIPOMETEOPOJIOTHUSCKUE SBICHUS, O0JICIICHEHUE CY/IOB.

Ilenmsto paboOTHI SABISAETCS aHATN3 PETHOHATBHBIX OCOOCHHOCTEH
MIOBTOPSIEMOCTH METEOPOJIOTHYECKUX YCIOBHI MOPCKOTO O0Jie/ieHe-
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HUS B paiioHe bapeHrieBa Mops, a Takke MHOTOJIETHUX TPEHAOB JaH-
HBIX XapaKTCPUCTHUK, HaGHIOI[aeMbIX B YCJIOBUAX COBPEMCHHBIX U3ME-
HEHUI KJMMara.

J1 OTIeHOK TOBTOPSIEMOCTH MOPCKOTO O0JIeIECHEHNS OBIIT UCTIONb-
3oBaH MetoJ /. OBepiaHIa, OCHOBaHHBIN Ha pacueTe MHTEHCUBHOCTH
OpBI3rOoBOro 00JEJCHEHHsI C MCIOIB30BAHUEM JaHHBIX O CKOPOCTHU
BETpa, TEMIIEpaType BO3IyXa, TEMIIEpAType MOPCKOH BOJIBI, a TaKXKe
TeMIepaType ee 3amep3anusi. B kadecTBe MCXOMHBIX TAHHBIX UCTIONh-
3oBainicst peananu3 ERAS 3a mepuon ¢ 1979 mo 2022 r. Takxke oT-
JIENIBHO T10 3HAYEHUSIM HH/JIEKCa 00JIe/ICHeHUs OIIEHNBAaIach MOBTOPSI-
€MOCTh IKCTPEMAITBHBIX CITy4aeB 00JIe/ICHEHMS.

Hawubosnpiee ancio qael ¢ 06aeeHeHIeM Ha0TI01aeTCs K 3anagy
ot octpoBoB [lnunodepren nu HoBast 3emiist, a Takke K CEBEpHOMY I10-
oepexpro Konbekoro momyoctpoBa. Tak, B cpefHEM 3a ToJl B 3THX
paiionax Moxet ObITh Ooniee 150 nHel ¢ obneneHenrneM. Baonb mobe-
PEXbsl MaTepUKa CpeiHee 3a FOA YKCIIO AHEH ¢ o0neaeHeHneM NMeeT
HEOJTHOPOJIHOE pactpeneieHne. Baoms OeperoBodl nuHUM ApxaH-
renbCkoil 0bmactn n HeHenkoro aBTOHOMHOTO OKpyra oOse/ieHeH e
CyJIOB HaOII0JaeTcs pexe, 9eM BAOJIb OeperoBod nMuHUM MypmaH-
CKO# oOsacTu. AOCOMIOTHBIC BBICOTHI HaJl ypoBHEM Mopst Ha Koib-
CKOM TIOJIyOCTPOBE OOJIBIIIE, YTO MOXKET MMPUBOIUTH K CHIHHBIM KaTa-
0aTHYecKNM BETpaM M YBEITHYEHHUIO YHCTIa CIy4yaeB ¢ 00JIeIeHEHHEM.
[Mox BusiHueM Temioro HopBexkCKOro TeUeHUs BEPOSITHOCTD 00JIeIe-
HEHUS CYIOB CYIIECTBEHHO CHIDKACTCS, €ro BKJIAJ MPOCICKHBACTCS
1o 40° B. 1. B 3TOM cirydae B TeUEHHE To/la B CpeIHEM HAOIIOgaeTCs
He Oosiee 120 nHEl ¢ HapacTaHUEM JIbJia Ha MOBEPXHOCTH CYyJIHA B pe-
3ynbTare OpwisroBoro oOneneHeHus. Hanbonpuie 3HaueHUs cpen-
HEro YHuclia THEH ¢ 9KCTpeMallbHBIM OOJIEZICHEHHEM HMEIOT CXOTHOE
pacnpeznenenue. Tak, Hauboee 9acTo HKCTpEMaANbHOE 00JIeIeHEHNE
BcTpeuaeTcs K 3anaay ot apxumenara [nunoepren u Hosoii 3emuu.
B sTux paifoHax 4MCIIO JHEH C yCIOBHSMH ISl SKCTPEMaIbHOTO 00-
JIeICHEHUS] IPUMEPHO B IIECTh Pa3 MEHBIIIE CPETHETO YUCIIA JHEH C
oOyieneHeHneM B 11e7ioM U coctaiseT oT 21 mo 30 mueit B rogy. K
ceBepy OT OCTPOBOB MOBTOPSIEMOCTD 00JICICHEHNSI OTHOCUTENBHO He-
BEJIMKAa 3a CYET YCTAHOBIIEHHUS MPOJIOJDKHUTEIHHOTO JIEIOBOTO IIO-
KpOBa, B cpeHeM 3a roj Habmromaercs He Oonee 10 muelt ¢ obnene-
HEHHEM CYJOB. A K 10ry oT ocTpoBoB Llnuubepren 3a cyer Temioro
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Hopgexckoro Tedenns HaOI0Har0TCs 00llee BRICOKUE TEMITEPaTyphI,
YTO TAaKKE€ MPUBOJIUT K MeHbIIIen IMOBTOPACMOCTHU 06HeIleHeHI/I$I.
PaGora BrImomHEHa B MOCKOBCKOM TOCYIapCTBEHHOM YHHUBEPCH-
tere umeHu M.B. JlomoHocoBa npu nojjepxkke Poccuiickoro Hayd-
Horo ouma (rmpoekt Ne 24-27-00047) u mocesiieHa namMsaTH [ auHbI
BstaecnaBoBHbl CypKOBO#, BBIIAIOIIETOCS YYCHOTO B 00JIACTH KIIMMa-
TOJIOTHH, BETUKOJISITHOT'O MIPEII01aBaTENs U PEKPACHOTO YUUTEIIS.

OCOBEHHOCTH ®JIIOUJIHOM JESATEJIbHOCTH
XOJOJHBIX CHIIOB BYXTbI JIACIIH
(IO’KHbIU BEPET" KPBIMA)

B. U. JIbicenko !, H. B. [uk 2 =

YMT'V, Mockea, Poccus,
Qunuan MI'Y 6 2. Cesacmonone, Cesacmononw, Poccus
2 Cesacmononbekuii yenmp mypusma, KpaeeeoeHus,, CRopma u 9KCKypCuil

yuawetica monodexcu, Ceeacmononw, Poccus
™ shik.n@bk.ru

KiroueBble ciioBa: ¢utona, MeTaH, 3TaH, a30T, CEpOBOAOPO, TEUH,
KapOOHWICYNB(UI, CEPOYTIIEPO, BOAHBIC PACTBOPHI.

B Hamm gHU MUpOBOE COOOIIECTBO 00ECITOKOSHO MPOodIeMaMH U3-
MEHECHMsI KJiuMara. [ JaBHOW MPUYUHON SIBISETCS aHTPOIIOTCHHOE
Y DHJIOTEHHOE TMOCTYIUIEHHE Ta30B yriepona B atmochepy. C HUMHU
CBS3aHO TJI00AThHOE TOTEINICHHUE W Pa3BUTHE KaTacTPOPUIESCKUX
mporeccoB B atMocepe. B co3pannu noTenieHus y4acTBYIOT yrie-
KHCTIBIN Ta3 U MeTaH. [lo3ToMy mcciiejoBaHus, CBA3aHHBIE C ITOCTYII-
JCHWSMHA METaHa M YTJIEKHCIIOTO Ta3a W3 HeMp, SBISIFOTCS aKTyallb-
HBIMMU.

Y4acTok ¢ BBIXOJaMHU ra3a XOJOHBIX CUIIOB HAXOIUTCS HA Mepe-
ceuenuu JlaciuHckoro U beperoporo pasinoMoB. BeIXo/ib! Ty36IpbKOB
(hTIOUIOB IPUYPOUCHEI K TPEM IUBDKHBIM OaKTepHUaIbHBIM IOCTPOIA-
kam. OOmme o0beMBI BBIOPOCOB ra3za COCTaBJISIIOT OT 67,9 1o
459.6 m*/ro.
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AHanmu3 ra3oB (IIOUIO0B TMPOU3BOIMICS B TabopaTtopun MI'Y Ha
CTallMOHAPHBIX Ta30BBIX XpoMmaTorpadax «Xpomardk-Kpucramn
5000», ocHameHHBIX MIaMeHHO-HOoHM3aMonHbiMu (IT1]]) merexro-
paMu u 1eTeKTopoM 1o TerwtonpoBoarocty (JTIT). Beero 6pu10 TIpO-
aHanM3upoBaHo 16 mpoo.

HenocrosiHabie 00BeMBI BEIOPOCOB (hJIFOUIOB BO BPEMEHU COTIPO-
BOXKJIAIOTCS] N3MEHYMBBIM Ta30BBIM COCTaBOM. DIIFOMIBI B CBOEM CO-
CTaBe UMEIOT OOJBINON OYKeT YTrIeBOJAOPOAHBIX M HEYTIEBOAOPO-
HBIX Ta30B. YTJIEBOJIOPOIHBIC Ta3bl MPEACTABICHE B 0CHOBHOM CHy,
coJiepkaHle KoToporo cocrasiger oT 47,46 mo 60,45 %. Kpome
9TOTO, B HE3HAYUTEIILHOM KojmdecTtBe mpucyTcTBYIOT CoHg, C:He,
C3Hg, C3H6, C4H10, iC4H1(), 1’1C5H12 nu iCsle. Bo @nmnnax HaXoOsTCs
N, (16,8-40,14 %), O (0,15-13,56 %), CO; (0,099-0,375 %) u He
(0,018-1,189 %). Kpome 3TOro npucyTCTBYyIOT B MaJIbIX KOHLIEHTpa-
nusax cepuucteie rasul: CS; (0,162—0/463 %); COS (0,042—-0/081 ppm)
u H>S (0,01-0,03 ppm). Cozeprkanusi Ta30B BO (uItOMIE KOHTPOIHUPY-
FOTCSI COOTHOIIEHUEM UX MOJEKYJISIPHBIX BeCOB. UeM OHO BHIIIE, TEM
HIDKE COJIEpKaHKE 3TOTO Ta3a B pacTBope. Dironasl OyxThl Jlacmu 1mo
pa3Ho00pa3nio Ta30B OTIMYAIOTCA OT MOJOOHBIX U3 XOJOIHBIX CHUIIOB
UepHOro MOps, YTO CBS3aHO C X TEHE3HCOM.

ITo maHHBIM THAPOXUMHUYECKON ChEMKH THA OyXThI Jlactu OBLIO
YCTaHOBJIEHO, YTO CPEJIHSSl COJIEHOCTh MOPCKOW BOJIBI B HEM M3MEHS-
eTcst B uHTepBaine oT 18,5 mo 18,8 %o. B nBamuaTu mpobax BOJIbI, B3sI-
TOH W3 YCTHEB CHITOB BO BpeMs BBIOPOCOB Ta3a, COJNIEHOCTh U3MEHSI-
mack oT 9,5 no 14,7 %o. XaoTuueckoe pacrpeielieHne CoepKaHus
CoJiell B HUX, MPEANOJIOKHUTEIBHO, CBI3aHO C MEPUOJUYECKUM II0-
CTYIUICHHEM DPacTBOpPOB u3 Henp. OO0beMbl X BBIOPOCOB HE3HAYH-
TENBHBI, YTO AENaeT WX OOHapyKeHHe 3aTpyIHUTEeNbHBIM. 1o 00Be-
MaM BBIOPOCOB M MUHEPAIU3AIMH PACTBOPHI M3 CUIIOB OyXTHI Jlactm
MMEIOT MHOI'0 OOIIEr0 C CONOYHBIMU BOJIAMHU TPSI3EBBIX BYJIKAHOB
Kepuenckoro moiayoctpoBa. AHaJIN3EI IPOO BOABI M3 CHUIIOB IpoaHa-
JIU3UPOBAHBI MACC-CIIEKTPATHHBIM METOJAOM C WHAYKTHBHO CBsI3aH-
Hoit ia3moii (ICP-MS). B pesynbrate ycTaHOBIEHOO 4TO ISl BOA-
HBIX PacTBOPOB XapakTepeH psia conepxkanuii: Ca > Na > Mg > Sr
>Br>B>K>Si>J>Li>Fe>Mn>As>Se>Ni>Rb>Sc
>7Zn > Ti > Cu > Ba> Ge > Mo > Cr > Pb > Sn >U > Th. On
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3HAYUTETHHO OTINYIACTCS OT MMOAOOHBIX COACPKAaHNH B MOPCKOM BOJIe
OyxTsI Jlacmm.

Ha rinyOunnblil renesuc (uronaoB yKa3blBAIOT CICIYONINE MpHU-
3HAKH: HEITOCTOSHCTBO 00HEMOB BLI6pOCOB " COoCTaBa ra3os, IpuCyT-
CTBHC CH4, CzHg, C2H6, C3Hg, Nz, 02, COz, He, CSz, COSwu st; Hn30-
TOIIHBIA COCTaB yriepoJa U HaJIM4uec BOAHBIX PACTBOPOB.

B pesynprare ycraHoBieHo, uyTo (pIIOWABI, KpOME METaHa, COep-
JKaT JpyTHe Ta3bl ¥ BOAHBIC pacTBOPE. OHU MONamaroT B atMochepy
u ruapocdepy. BoaMokHO, B HalllM THU TTyOMHHbIE TOCTYIUICHUS U3
HCAP ABJIAKOTCA INTaBHBIMU KOHTPOJICpaMHU COCTaBa aTMOC(I)epLI UTHua-
pocdepsl U UX dBOIIOIMOHHOTO N3MEHEHHUS.

BEPTUKAJIBHASI CTPYKTYPA TAKCOLIEHA KONEMOJ
B TPAIMEHTE ®AKTOPOB
(CTATUCTUYECKHAM MOIXO0/T)

T. B. JIamko ¥, JI. A. JluTeuniok, B. C. Myxanos

HUHBwM, Cesacmonons, Poccus
™ liashkot@jibss.su

KiioueBbie ci0Ba: KOMENobl, BEpTHKAIbHAS CTPYKTYpPa, (PaKTOPHI
Cpeabl, CTaTUCTUYECKUI moaxo[, YepHoe Mope.

HccnenoBanne 0coOEHHOCTEH BEPTHUKAIBHON 30HAIBHOCTH ME30-
300IUIAHKTOHA OTKPBHITHIX pailoHOB YUepHOro MOps MpOBOAMIU Ha
MaccuBe JaHHBIX (155 mpo06), momyuennsix ¢ 2019 mo 2021 r. B xoze
geTripex pericoB HUC «IIpodeccop Boasaumkuin» B JeTHHM, BECEH-
HUW, 3MMHUNA U OCEHHHUU NEPUOJIbI TOA.

[IpoOBI Me303001IaHKTOHA COOMpAd MOCIOWHBIMH BEPTHUKAIb-
HbIMH J0BaMu ceTbio [xemu (@ 0,37 m, 150 MKM) 10 HUXKHEH Tpa-
HUII KMCJIOPOJHON 30HEI (0, = 16,2 Kr/M’) MO YETHIPEM CIIOAM:
1) BepxHuil kBazuogHOpoaHbIl cioi (AT); 2) cnoit mox TepMOKIH-
HoM (BT) (auske siipa TEPMOKJIMHA 10 M30MUKHBI 14,5 kr/m?); 3) croit
okcukiuHa (6, = 14,5-15,5 kr/m°) (OXY) u 4) cyOKUCIOPOIHBIH 10
(o:=15,5-16,2 xr/m°) (SO). Takske BbLIETUIN PsT HAKTOPOB: CE30HDI
(spring, summer, autumn, winter), Bpems cyTok (1eHs — D, Houb — N),
B TOM YHCJIE HAa CYTOYHBIX CTAaHIMIX, W paioHbI (menbd — SHELF u
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rry0okoBonHEIN paiioH — DEEP) paboT. OTu mapamMeTphbl OBLIH HC-
MTOJIE30BaHBI KaK KaTeropuaiabHble TepeMeHHble. Takum o0pa3oM, B
COOTBETCTBHH C HAIllel THIOTE30M, TepeunucIIeHHbIe (PaKTOpPHI (CIIOMH,
CE30H, BpeMs CYyTOK, paiioH) ONpeelsioT CTPYKTY Py cooOIecTBa Ko-
TIETO/l, @ UMEHHO YUCIIEHHOE COOTHOIICHHE CEMH MacCOBBIX BHIOB:
Centropages ponticus, Oithona davisae, Acartia clausi, Paracalanus
parvus, Calanus euxinus, Pseudocalanus elongatus, Oithona similis.
O1eHKy 3HAaUMMOCTH KaKAOTO U3 (PaKTOPOB MPOBOIMIIHN C IIOMOIIBIO
IBYX(AaKTOPHOTO TEPECTAaHOBOYHOTO JUCIIEPCHOHHOTO aHalIH3a
PERMANOVA, xoTOpbIif MO3BONSIET BKJIIOYATh HECKOJIBKO 3aBUCH-
MBIX TIEPEMEHHBIX U J0 ABYX (HaKTOPOB.

BrIsicHIWIIOCH, YTO CTAaTHCTHYECKH JIOCTOBEPHOE BIHSHHE Ha
CTPYKTYpy co0OIecTBa OKa3bIBalM JBa (haKTopa — CIOHW M CE30H,
a TaKXe UX B3aumoJeicTBre. BeauunHbl F-CTaTUCTHKYN OTpakaiu UX
3HAYUMOCTB U cocTaBisiiu 16,75; 8,41 u 1,66 coorBeTcTBeHHO. Kpome
TOTO, BpeMsI CYTOK M PaiilOH Tak)Ke MOTJIHM WMETh HEOOJIBIIOE 3HaYe-
HHE, HO TOJIEKO B KOMOWHAITHH C PakTOpoM «cioi». Takum oOpazom,
CJIOH M CE€30H UMEITH pelaroliee 3HaueHue B OPMHUPOBAHUN BHIOBOU
CTPYKTYPBI COOOIIECTBA.

CBsi3b pa3HBIX BHJIOB KOIIETIOJ MEXKIY COOOW B COOOIIECTBE M3Y-
Yaliu ¢ MOMOIIBI0 KJIACTEPHOrO aHalli3a BCEr0 MAacCHBa JAHHBIX.
ITo pe3ynpTaTam KiacTepu3ally BUABI TPYNIHUPOBAIKUCH [0 UX TEM-
nepaTypHBIM IPeANoYTeHUsIM, o0pa3syst nath kinactepoB (CLASTER
1A, 1B, 1C, 2, 3,4, 5).

UeTko BBLACISIICS KIIACTEP XOJIOA0O0UBEIX BUIOB (P. elongatus,
O. similis, C. euxinus), a TaKKe TEIUIOJIOOUBBIA KOMILICKC
(O. davisae, C. ponticus).

B pesynbpraTe cTaTHCTUYECKOrO aHAIM3a MOYKHO CJeNaTh BBIBOJ,
YTO BEpTUKAJIbHASA CTPYKTypa COOOIIECTBA KOIEMOM IIeTh(OBBIX
Y OTKPBITHIX paitoHOB UepHOTO MOpPS B pa3HOE BPEMS CYTOK U CE30HBI
roga gopMupyercs B MEpBYIO Odepeab U3 KOMIUIEKCOB TETUIONO0H-
BBIX M XOJIOJJOJFOOMBBIX BUOB, KOTOPHIE B pa3HOM CTETIEHN TOTIOTHSI-
FOTCSI OBPUTEPMHBIMH BHAMH KOTIEIIO].

Kpome TOTO, CTaTHCTUYECKHUN aHam3 TTO3BOJIAII
CHUCTEMAaTU3UPOBaTh JOCTATOYHO OOBEMHBIE M pa3HOOOpa3HbIC
JaHHBIE O CTPYKTYpPHOW OpraHu3aiuu CcooOIIecTBa, KOTOPBIC
MIPUYPOUECHEI K OMPEAEICHHBIM CIOSIM U CE30HAM U XapaKTepU3yIOTCs
JOMUHUPOBAHUEM KOMILIEKCA XOJIOJOIIOOUBEIX (KIacTepsl 3, 4 u 5)
Y 3BPUTEPMHBIX BUAOB (Knactepsl 1 u 2).
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MOJEJIMPOBAHUE PA3JIMBOB BYPOBBIX PACTBOPOB
B MOPCKOM AKBATOPUHA

K. H. Maxkapos 2, W. JI. Makaposa

CI'y, Couu, Poccus
X ktk99@mail.ru

KuroueBsble cjioBa: 6ypoBoii pacTBOp, aBApUMHEIN pa3iiuB, THAPOME-
TEOPOJIOTHYECKasi CUTYalHsl, 30HbI MyTHOCTH.

Ilpy NpoOEeKTUPOBaHUU  IMOUCKOBO-PA3BEOYHOM  CKBa)KUHBI
OO0 HK «IIpuazoBHedTh» B TeMpIOKCKOM 3aJIMBE A30BCKOTO MOPSI
B pamkax OBOC Bo3HMKIIA 3371a4a MOJICITMPOBAHUS aBapUIHBIX pa3-
JTUBOB OYPOBBIX PacTBOPOB.

AB0OBCKOE MOpE OTHOCHUTCS K BOJOEMaM PBIOOXO3SICTBEHHOTO
3HAYCHMSI BBICIICH KATErOPUU C YCTAHOBJIICHHBIM PEKUMOM HCIOJb-
30BaHUs U TPeOOBAHUSAM K COCTaBY ¥ CBOMCTBAM ITOBEPXHOCTHBIX BOJI,
YCIIOBHSAM cOpoca 3arps3HeHHH.

B cooTBeTcTBHU ¢ HOpMaTUBHBIMU ToKyMeHTaMmu, IT/IK B3BerieH-
HBIX BEUIECTB B MecTax cOpoca IyJIbITbl, pabOThl THAPOMEXaHH3HPO-
BAHHBIX YCTAHOBOK M T.II. cocTapiseT 320,0 r/m’ u Gonee. PoHOBEIE
ITJIK B3BecH B phIOOXO3AHUCTBEHHBIX BOJoeMax (TpeOoBaHHS OoJiee
JKECTKHE, 4eM JJI1 MECT KyIaHWs) COCTABISIOT MPH BOJHCHHU 3—
4 6anna 20,0 F/M3, MIPEBHIIICHNE KOHIIEHTPAIINU B3BECH HaJl (POHOBOM
Ha TpaHWIaX PAlOHOB BOJIOMOJIB30BAHUS CPEJCTB THAPOMEXaHH3a-
MU HE JOJDKHO OBITh Gonee yeMm Ha 0,25 t/m’.

Takum 00pa3om, MpeAenbHO JOMyCTUMasi KOHIICHTPAIUs B3BECH
JUTS PRIOOXO03SHCTBEHHBIX BOJOEMOB cocTaBiseT 20,25 r/M° (XOTS 3TO
TpeOOBaHHE HE YYUTHIBAET, YTO B HMITOPMOBBIX YCJIOBHSAX Ha recya-
HBIX TMOOEPEeXbIX peallbHas KOHIIEHTPAIUsl B3BECH COCTAaBISET IO
120-140 r/m*). CienoBatenbHO, B TaHHO# paboTe HEOOXOIMMO OTIpe-
JICJIUTh TPAHUILy PAcIPOCTPAHECHHUS U30JUHUM KOHIICHTPAIIUU B3BECH
C=20,25 /™.

Heobxomumo OpUTO paccuuTaTh paclpoCTpaHEHUE JTOTOTHUTETh-
HOU B3BECH NPU aBapUIHBIX pa3inBax OypOBOTrO pacTBOpa U3 EMKO-
CTE BO BpeMsI IITHJIS U IIPU XapaKTEPHBIX THAPOMETEOPOIOTHIECKIX
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CUTyaIusiX. XapaKTepHBIMH THAPOMETEOPOIOTHIYECKUMHI CHTYAIlH-
SIMH  SIBIITIOTCS T€UEHUS FOTO-3aIaJHOTO0 H CEeBEPO-BOCTOYHOTO
HaTpaBJICHHUI CO CKOPOCTHIO mopsiika 30 cm/c.

[TockonpKy qraMeTp YacTHIl IIIMHBI B OypOBOM pacTBOpe He OoJiee
0,0025 MM, ux ruApaBIMYecKas KPyMHOCTb OYEHb Maja WU MpHU pac-
MPOCTPAHEHUH 3arps3HEHUs] PACTBOP MOXKHO CUHMTATh (PaKTHUCCKH
KOHCEPBATUBHOW MPUMECHIO, JUIsl KOTOPOH UMEET MECTO HEe OCax]ie-
HUe, a pa30aBJIcHUE.

PasbaBneHne mpumecH 1o Mepe yAalieHus] OT HCTOYHHUKA OIUCHI-
BaeTcs (yHIAMEHTAILHBIM YpaBHEHUEM anBeKIuu — muddysun, ko-
TOpOE NPHU ONpPEENICHHBIX ANMPOKCUMAINUAX UMEEeT aHAINTHYECKHE
peleHHS.

B gacTHOCTH, Takue pemeHuss IMEIOTCS sl pacyeTa IPOHNKHOBE-
HUS IPUMECH OT MTHOBEHHOT'O HCTOYHHKA C TIOBEPXHOCTH MOPS B TITY-
OuHy (HanpuMmep, IPH pa3rBe OypoBOTO pacTBOPA, KaK B pacCMaTpH-
BaeMOM ciyd4ae) 0e3 ydera TeueHui (dncto audy3noHHas 3aaada)
W 71l pacueTa paclpoCTpaHeHUs] MPUMECH MO IUIOMAAH aKBATOPHH
IIOJT BO3ACHCTBHEM BOJH M TedeHuil. COBMECTHOE pelleHne yKa3aH-
HBIX YpaBHEHHH MO3BOJISET IMOJYYHUTH TMOJHOE II0JIE PACTBOPEHHOM
MIPUMECH.

B pabote paccMOTpeHBI IecTh BAPUAHTOB aBAPUHHBIX Pa3IMBOB
OypoBBIX pacTBOpoB. [yl HUX omNpeAeIeHbl paanuyCchl 30H MyTHOCTH,
OTpPaHUYCHHBIX u3onauHueH 20,25 r/M°, KaK JUIs IITHIEBBIX YCIIOBUH,
TaK ¥ JJIsl XapaKTEePHBIX THIPOMETEOPOIOTHIECKUX CUTYAIINH.

B gactHOCTH, OBIIIO YCTAHOBIIEHO, YTO BpeMs pa30aBIeHHS TITUHH-
CTOH mprMecH (MEJIKOAUCTIEPCHOM B3BECH) NP HANWYHU TCUCHHUS CO
ckopocThio mopsiaka 0,2 M/c cocTaBuT 6 .
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JIMHAMMKA KOHIEHTPALIMM YIJIEKUCJIOTO TA3A
B FOKHOM IOJIYIIIAPUAU 11O JAHHBIM
68-1 POCCUMCKOM AHTAPKTUYECKOM SKCIEJIUIIUA

E. A. Mapuyk ' ™, W. I1. Uynuy3sos ', . A. Penuna "2,
B. B. UBanos **, A. M. Besrpemnos °

' UDA PAH, Mocxkea, Poccus
2 MTI'Y, Mocksa, Poccus
Hayuno-uccreoosamenvcxuii sbruucaumensruuviii yenmp, Mockea, Poccus
3 AAHUHU, Canxm-Ilemepbype, Poccus
™ murchuk-ekaterin@mail. ru

KualoueBble cioBa: yriekuciblii ra3, AHTapKTHJa, BHYTpEHHUE
CPaBUTALIMOHHBIE BOJIHBI, CIIEKTPAJIbHBIM aHamu3, 68 PAD.

Yraekucnblid ra3 sBIgeTcs BaKHEUIIMM NapHUKOBBIM T'a3oM, CO-
Jep)kaHUe KOTOpOro B atMoc(epe peryaupyercs, B TOM YHCIIe, Mpo-
[leccamMyl B3aMMOJAEHUCTBUS aTMOC(Ephl U OKeaHa. Y CTaHOBIIEHO, YTO
koHnerTparnws CO, B arMmocdepe AHTapKTUKH yBenmaniach Ha 3,7 %
¢ 1957 (315 ppm) no 1971 r. (380 ppm). Hacrosimas paboTa mocssi-
[IeHa MCCIIEOBAHUIO BIUSHUSA BHYTPEHHHUX T'PABHTAIMOHHBIX BOJH
(BI'B) Ha BepTHKaabHBIC TYpOYJICHTHBIE TTOTOKH TEIIa, UMITYJIbCa
u koHnentpanuu CO, B IPUBOJHOM cJioe atMochepsl AHTaApKTUKH.,
OTH HccneoBaHNus MPOBOJMINCH HA OCHOBE aHAJIN3a AAHHBIX H3Me-
peHmii MeTeonmapaMeTpoB (CKOPOCTH BETpa, TEMIIEPaTyphl BO3AyXa),
KOHIIEHTPAIIMH YTIIEKUCIIOTO Ta3a U TeMIepaTyphl MOBEPXHOCTH OKe-
aHa, IOJyYEHHBIX B IIEPUOJIbI CTOSHKH CyJIHA HA POCCUHCKHX aHTapK-
Tryeckux cranuusax «lIporpece» u « MUpHBIn».

B pamkax 68-ii Poccmiickoit anTapkTraeckoit sxcneaummm (2022—
2023 rr.) NpoBOAMIIUCH MOMYTHBIE U3MEPEHNS KOHIIEHTPAIUK yTJe-
KHCIIOTO Ta3a M TeMIIepaTypbl MOBEPXHOCTH OKeaHa ¢ OOpTa cyaHa
H3C «Axkanemuk @enopoBy» 1o mapuipyty «Kelnrayn — AHTapKTH-
yeckue Bojbl — Kelinrayn».

XOTsI OKeaH U SIBJIAETCS aKTUBHBIM CTOKOM YTJIEKHCIIOTO ra3a, Of-
HaKO HaJM4YWe JIbJ]a OCTAHABIMBACT AKTHBHBI OOMEH YTJIepoJIoM
Mexny atmocheporr m okeanoM. Pasmmums B xoHmeHtpauuu CO»
ObLTH 3a()MKCHPOBAHBI ITPH MIEPEXOAE CyTHA U3 30HBI OTKPHITOTO MOPS
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B 30HY MpHUIAtHOTO Jibaa. B nmepBbIil 3ax0/ cyiHa Ha ctannuio «IIpo-
rpecc» (cTosiHKa B paiione 6yxTol Tama 01-02 saBaps 2023 r.) yeTko
BUJHO Bo3pacTaHue koHueHTpaun CO, npu cMeHe NMOJACTUIAIoNIeH
MOBEPXHOCTH B cpeiHeM Ha 10 ppm. Bo BTopo# 3axo/ cy/iHa Ha CTaH-
uuto «IIporpeccy 28-29 auBapst 2023 1. TakKe MPOCIEKUBAETCS yBe-
nuyenue kouuentpauuu CO; ¢ 355 ppm 1o 3HaueHuit Beime 365 ppm.

OnHOBpeMeHHO ¢ 3TUM Ha cTaHiuu «[Iporpeccy B TeueHne obenx
CTOSTHOK HaOIIofaioch yBennmdeHue konmenrparun CO; (mpu moo-
KUTEIBHBIX TEMIIepaTypax M IMPH BOCTOYHOM, CEBEPO-BOCTOYHOM
HampaBleHUsIX BeTpa). [Ipy yBenmn4eHnn BIaKHOCTH KOHIICHTPAIIHS
CO; magaer. Ha cranmun «MHUpPHBIH» KOHIIEHTPAHS YTICKUCIOTO
rasa BBIIIE MPH FOKHOM, 3alaJIHOM U CEeBepO-3alaJHOM HarpabJe-
HUSX BeTpa. 3aBUCHUMOCTHh OT APYTMX METeonapamMeTpoB 3aMETHO
HWXE 0 CpaBHEHHIO co craHImei «[Iporpeccy.

Hapsiny ¢ onmmcaHHBIMU BBIIIE TEHACHIMSAMH B U3MEHEHUSIX KOH-
neHTpanuii CO2 B 3aBUCUMOCTH OT CKOPOCTH BETpa, TEMIEpPaTyphl
1 BIaxHOCTH Ha cTaHnusx «lIporpecc» u « MUpHBIiT», HAaMH HaOJFO-
JAJTMCH CYTOYHBIC, TIOJTYCYyTOYHbIE H YacOBbIe KoJeOaHus BO BpeMEH-
HBIX U3MEHEHMAX 3TUX MapaMeTpoB. IlyTem aHanm3a Kpocc-CreKTpoB
METeoIapaMeTpoB (TeMIepaTypsl BO3yXa U CKOPOCTH BETpa), TEMIIe-
paTyphl ToBepXHOCTH okeaHa (SST), TOTOKOB TeIu1a M KOHIICHTPaITi!
CO, 6puH BEISIBIEHBI Koebanus ¢ nmepuoaamu 11 mun, 60—67 MuH,
80 muH, 2 4, 5,5 4. AHaNU3 CIEKTPOB TYPOYICHTHBIX IOTOKOB SIBHOT'O
(QH) u ckprrroro (QL) Terura, muHaMHYeCKOW cCKopocTdu u* (tau)
1 KPOCC-CIIEKTpa MEXAY BapHaIlisIMHU MapaMeTpa cTpaTudukanmm R
u xkoHnentpauuu CO,, TOTy4YEeHHBIX 32 IPyTroi ATHMHHBIA POMEXY-
TOK BPEMEHH CTOSHKHY cyaHa Ha cTannuu «lIporpecey (¢ 2 mo 20 des-
pains 2023 1.), MoKa3pIBacT HATMYNEC B HUX CIICKTPATBHBIX ITHKOB C CY-
TouHbIM (24h) w monycyrounbiM (12h) mepmogamu. KonebGanwms
¢ Ha0OpOM JOMHHAHTHBIX IEPHOAOB, HAWACHHBIX HAMHU B CHEKTpax
1 KPOCC-CIIEKTPaX METEOoNapaMeTpOB M TypOYJEHTHBIX MOTOKOB,
HaOJFOIANKCH ¥ paHee B BapHaIMsIX aTMOC(EpPHOTO JIaBJICHUS H CKO-
POCTH BETpa Ha CETH pa3HECEHHBIX B MPOCTPAHCTBE MHUKpoOaporpa-
¢oB u conapos B MockosckoM peruone [Chunchuzov et al. 2021]. Ko-
nebaHus ¢ MOJOOHBIMH ITIEPHUOJAMI MOTYT T€HEPHPOBATHCS PETYIISIP-
HBIM UcTOYHNKOM BI'B — comneunsiM TepmunaTopom [Hedlin et al.
2018; Chunchuzov et al. 2021].
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PACIHIPOCTPAHEHUE U XAPAKTEPUCTHUKA MEP3JIBIX
TOJII BEPEI'OBOU 30HBI OCTYAPUS OB1

C.T'. Muponmwoxk

MI'Y, Mockea, Poccus

™ mironyuksg@gmail.com

KuaroueBble cyioBa: 3amomsipHas 30Ha, OOckas ryGa, scTyapwuii,
Oeperoasi 30Ha, MHOTOJIETHEMEP3JIbIe TIOPOABI, TPUIIOBEPXHOCTHBIN
ra3, KpHOT€HHbIE IIPOIECCHI, TATHK.

Ocryapuii p. O0u U NpUIIErampIas MECTHOCTh — paHOH UHTCHCHB-
HOTO TPOMBIIUICHHOTO OCBOCHHUS. 311eCh BO3BEICHBI (IPOCKTHPY-
FOTCSI) KPYTHBIE 00BEKTHI HedTerazoBoro komruiekcea: «Sman CII,
razonpoBoj «l'a3 fImaia», cralmoOHaApHBIIA MOPCKOI J1€TOCTOUKUI OT-
rpy3ounslii TepmuHan (CMJIOT) «Bopora Apktuxm» (HoBomopTtos-
ckoe Mectopoxaenue), «Apkruk CIII-2y», nemocroiikas craiuoHap-
Has 1iatdpopma «KameHHOMBICCKas», mopT Cabbera u ap. Perwon,
COTJIACHO CXEME pa3MEIIEeHHUsI 30H C Pe3KO pa3IHyHON HMH)KEHEpHO-
reoJOrHYecKoil o0CTaHOBKOH B mpernenax 3anagHo-CHOUpCKOMA
IUTATHI, TIPAKTUYECKH TIOJTHOCTHIO PACIIONOKEH B MIPEJIeNax 3amoisp-
HOH 30HBL. OHA OXBATHIBACT TYHIIPY W CEBEPHYIO JICCOTYHJPY H Xa-
pakTepu3yeTcs NPaKTUYCCKH CILIOUTHBIM PACcIPOCTPaHEHUEM MHOTO-
JIETHEMEP3JIBIX JIBIUCTHIX U CHUIIBHOJBINCTBIX Y€TBEPTHYHBIX MTOPOJT
pa3IuIHOTO TeHe3uca (MOPCKUX, JICTHUKOBO-MOPCKHUX, AJITIOBHAIb-
HBX U Jip.). OHU IPEACTABISAIOT COOOW PEIIMKTOBBIC MEP3JIBIC TOJIIH,
c(hopMUPOBaHHBIE B Cy0adpalIbHBIX YCIOBUAX BO BPEMS PETPECCUU B
3IOXY TOCIEAHETO (CapTaHCKOTO) ojeneHeHus 3amamHoit CuOupu
(2018 ThIC. 1. H.) ¥ 3aTOIICHHBIE BIOCJIEICTBUHU B XOJI€ MOCIEAHEN
Tpancrpeccuu (16—5 Toic. 1. H.). OOIIas UX MOITHOCTh U3MEHSETCS OT
150 no 400 M, a cpegHeroioBbie TeMIEpaTypsl oT — 2...—4 10 — 8...—
10 °C. 3naunrensHas 3aCOJICHHOCTh OTJIOXKEHUH MOPCKOTO TeHEe3mca
crnoco0cTByeT (POPMHUPOBAHUIO B TOJIIIE MHOTOJIETHEMEP3IIBIX MTOPOJT
(MMI]) taneIx nmpociaoes (CIOUCTOM Mep3IoTh). IMEIOTCSl CKBO3HBIE
TaJMKH, KOTOPBIE Pa3BUTHI MO KPYIHBIMHA BOIOTOKaMu. Hampumep,
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oz akBaropueit OOCKo TYOBI chopMUPOBAIICS KPYITHBIH COBPEMEH-
HBIH TaJMK, KOTOPBIA 3aHUMaeT okoso 90 % u Oolee muiomiaay THa
BOJOTOKA.

NmxenepHO-Te0IOTHYECKHE N3BICKAHNS, BHITIOJTHEHHBIE B ITOCIIE-
aue gecatwietus (OAO «AMUID», 00O «llutep Ta3y,
000 «Ypewnroitreonpom», OO0 «HAC MI'Y umenu M. B. Jlomo-
HocoBa», OO0 «LIMU MI'Y umenu M.B. JlomonocoBa» u ap.) ¢ npu-
BIICUCHUEM, TIOMUMO OYpPOBBIX pabOT, MIMPOKOTO KOMIUIEKCa reodu-
3UYECKUX METOJIOB (CeCMOaKyCTHYECKHe, dTEKTPUIECKHe U JIp. UC-
CJIEJIOBAHNS), TIO3BOJIWIN JIETAIM3UPOBATh T€OKPHUOIOTHIECKYIO 00-
CTaHOBKY B paccMaTpuBaeMoi 30He. B 4aCTHOCTH, yCTaHOBJIEHO, YTO
JIHO 3CTyapusi B CEBEPHON YCTHEBOW €r0 YaCTH CIIOXKEHO MOPOJaMHU,
OXJIAKICHHBIMU HUXKE 0°C (MuHUMAaNBHBIC 3HAYEHUs
—4,1...—4,8 °C). 3nmech psiioM MHKEHEPHO-TEOJOTHUECKUX CKBAKHH
Ha pacctossHuH 2,7—15,3 kM OT Oepera u mpu TiIyOnHE MOPSI OKOJIO
20 M BCKpBITHI JIOKaJIbHbIE MaccuBBI penukToBbix MMII. B ux ctpoe-
HUM MPEo0Iaaf0T IIACTUYHOMED3IIBIE TIIMHBI U CYTIINHKH, a TaKkXKe
TBEPIOMEP3ITbIC TIECKH U CYTIIHHKH.

B GeperoBoii 30He ceBepHoif yacTu 3ctyapust MMII rpyHTHI ObLTH
M3YYEHBI TaKXkKe TIPU U3BICKAHUAX I 00YCTPOHCTBA MPUYATBEHBIX CO-
opyxeauit CanmanoBckoro HI'KM, pacnonokeHHOTO Ha 3amajHoM
noOepexne I bIIaHCKOT0 TMOIyOCTPOBa M YaCTHYHO B TIpeesiax aKBa-
Topuu OOcKo# TyObl. B reonornueckom cTpoeHnH palioHa U3BICKaHUH
no uccrneayemoit rmyounst 20,0-30,2 M MPUHUMAIOT y4YacTUe auTro-
BHAJIbHO-MOPCKHE BEPXHEHEOIUIEHCTOIEH-TONIOIICHOBBIE OTIOKECHUS
(am II-IV). Mep3nble TpyHTHI pacroyioKEeHbl B OEperoBO yacTu
30HBI, a Tajble — B akBaropuu. K MMII oTHeceHBI mecKu MelKue
Y TIBUIEBATHIE, TBEPAOMEP3IIbIe, MAaCCUBHOW W CIIOWCTOW KpPHUOTEK-
cTypsl. KproreHHoe cTpoeHHe TPYHTOB BO MHOTOM OIPEIENSIeTCs
BJIQKHOCTBIO, CJIOUCThIE KPUOTEKCTYPhI Mpeo0IaatoT B BepXHeH Ja-
CTH pa3pe3a, B HIDKHEH 4acTh pa3pesa ImecyaHble TPYHTH IMEIOT Mac-
CUBHYIO KpHOTeKcTypy. CymmapHas apauctocth coctapisier 0,30—
0,40 1. e. B rpaHyTIOMETPUYECKOM COCTaBE XOPOIIIO OTMBITHIX MEIKUX
MecKoB cojaepxanue necuanbix yactuil — 100 %. Ilecku nblieBaThie
cojiep)kar necyanblx yacTull — 89 %, mpuieBatbix — 10 %, rauHu-
ctiX — 1 %, CymmapHas BiaxHoCTh (4. e.) mepBbix 0,23, mIoTHOCTH
rpyHta coctaBiser 1,93 r/cm’. DkBuBaneHTHoe cruerienne — 0,
426 Mlla, moxyns obmieit nedopmanmu — 37 Mlla. Ilecku npimeBaToie
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XapaKTepU3YyIOTCS CIEAYIONIMMH 3HAYEHUSMHU MapaMeTpoB (QPU3UKO-
MEXaHWYEeCKUX CBOMCTB: CyMMapHas BJIaXHOCTbH (1. e.) 0,22, mioT-
HOCTB TpyHTa —1,95 r/em’, sxBuBaeHTHOE cuernieHne — 0, 313 MITa,
MoyIs obmrei neopmarun — 30 MIla. CpenHsas Temmnieparypa rpyH-
ToB Ha riayoune 10-12 m coctasmnser 2,7 °C. CTeneHp 3aCOIEHHOCTH
neckoB Menkux — 0,01-0,10 %; meckoB meureBateix — 0,03-0,11 %.
Tun 3acoyieHnst — XJIOPUTHBIN.

WHxeHepHO-TeOIOTHYECKHEe W3BICKaHUs, BKIIOYas Teodusnde-
CKHe€ HCCIIeIOBAaHNU, TOKA3aJIH, YTO HanboJiee CI0KHBIMU T€OKPHOJIO-
TUYECKAMHU YCIIOBHSMH XapaKTepU3yeTcs MHTEHCHBHO 3acTpanBac-
Masi GeperoBas 30Ha dCTyapusi. THUIIBI ¥ KOHCTPYKIIUU COOPYKEHHN
3/1€Ch JIOJDKHBI OBITh IPUCTIOCOOJICHBI M HAIUICKAIITIM 00pa3oM BITH-
CaHbl B YCJOBHS PE3KOH HEOJHOPOJHOCTH HHKEHEPHO-TE€OJIOTHYEC-
CKHUX YCJIOBHH, BEICOKOH aKTUBHOCTH JIUTOAMHAMUYECKHX MTPOIECCOB,
ITUPOKOTO PAa3BUTHS KPUOTCHHBIX W IMOCTKPHUOTEHHBIX ITPOIIECCOB
U sIBIICHUN (CONMUQIIOKINH, TyYeHHsI, MOPO3000HHOT0 pacTpecKuBa-
HUS, HUBAIMHM, TEPMODPO3HHU, TepMOKapcrta), aerpamanuu MMII
B CBSI3U C TIO0ANBHBIM M3MEHEHHEM KimMata (B ycThe O0U cpemHe-
roymoBas TemIeparypa Boszayxa 3a nepuoxa ¢ 1950 mo 2000 r. yBenu-
ymnace Ha 1,2-1,4 °C). B ocaaxax 30HBI COAEP)KUTCS HPUIIOBEPX-
HOCTHBIM OMOTEHHBIN Ta3 (MMEIN MECTO €T0 BEIOPOCHI B TIpoltecce Oy-
pEHUS HHKEHEPHO-TEOJIOTHIECKUX CKBAKHH), KOTOPEII 00Opa3zoBajcs
32 CUeT MHUKPOOHOTO Pa3JOXKEHHUS paHee 3aKOHCEPBUPOBAHHOTO
B MEP3JIOTE OPTraHUYECKOTO BEIIECTBRA.

Hawnb6oinee neranpao Tommu MMII n3ydeHs! B F0)KHOW B CpemHEH
qacTsix O0ckoii ryosl (MecTopoxkaenus: KamenHombicckoe-mope, Ce-
Bepo-KamenHOMEICCKOe, OOCKOE) U Ha MpHIIeTalonuX K Hell SIManb-
ckoit u IOxxHO-SIManbCcKkOl HU3MEHHOCTSAX (MecTopokneHus KameH-
HoMbIcckoe, HoBomoprosckoe u ap.). 3nece MMII pa3BuTh Kak Ha
nobepexbe OOCKoI ryObl, TaK U B Mpeeiax 0eperoBoro CKJIOHa aK-
BaTOPWU BILIOTH 110 TITyOuHBI 10—12 M. Ha 3701 rirybrHe nponcxoauT
BBIKIIMHUBAHKUE MEP3JIBIX TOJIIT IO THOM TyOsI. IllnpuHa Brois0epe-
roBoi 30HbI pacupocrpanenyss MMII nu3MeHsieTcst OT HECKOJIBKUX Je-
catkoB 10 300—400 M. MMII yacto oOHaXkalOTCs WM 3aJIeTal0T Ha
HeOOIBIION TIyOMHEe Ha yJacTKax, TJe MPOWUCXOAHIIa WHTCHCHUBHAS
TepMoabpasus (0OpBIBEI KOPEHHOTO Oepera TyObl, IUISDKEBas 30HA).
Hamnune MMII B npuOpexHoil yacTu OBIJIO MOATBEPXKICHO MHKE-
HEPHO-TEOJIOTUIECKUM OypeHHEM, BBITIOJHEHHBIM B TIOPTY SMOypr.
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O6bpemHas apaucTocTh X — 16 %. Ilo pesympratam paboT KpoBIs
MEp3JIbIX TPYHTOB Obljla BCKphITA Ha Ti1yOuHe 0,5 M OT MOBEPXHOCTH
JTHa, TIPU STOM MOIIHOCTh MEp3JIO Tonmu cocraBuia 6onee 30 m.
Temmeparypa TpyHTa, U3MEpPEHHAsI B KepHE CKBAaXHHBI Ha TIIyOWHE
3,2 m Obuta pasHa —0,5 °C, a Ha rmyoune 10,5 m —2,4 °C. Huxe mipen-
craBjeHa xapaktepuctuka MMII u3ydeHHBIX Ha TUIOMIAJIKE U3BICKA-
HuUH B 1. SIMOypr.

ATTIOBHATEHO-MOPCKHE, 03€PHO-AJTIOBHAIBHBIE BEPXHEHEOTIIe-
ficToreH-roNoNeHOBbIe oTiokeHust (am, la I1I-1V) pacnpocTpanens
C TIOBEPXHOCTH JHA. B mpenenax Tuiomiagkyd M3bICKAHUH WX MOII-
HoCTb coctaBiseT 3,1 m. IlpencraBiieHbl IMHOM JIaCTUYHOMEP3JION.
B rpaHyioMeTpHUECKOM COCTaBe MPe00J1aIatoT MbIJICBATHIC U TJIUHH-
cteie yacTtulbl. CoaepkaHue MbUIeBaThIX yacTul — 46,4 %, riuHu-
cThiXx — 46,4 %, necuansix — 7,2 %. CymmaphHas BrnaxHoctb 0,51,
IJIOTHOCTh TPYHTAa COCTaBIseT 1,66 r/cm’. YienpHOE CIEMIeHHs
1 yroJl BHYTPEHHEr0 TPEHUSI COOTBETCTBEHHO paBHBI 12 klla n 14,9°,
MoayJb obmiei nepopmarmu 1,5 MIla.

AmTtoBHaNTEHBIC BEPXHEHEOIJICHCTOIICHOBBIC OTIIOKEHUS
(a I112-3) 3anmeraroT o1 03epHO-AUTIOBHAIBHBIMU OCaKaMu. BCKphI-
Tasi MOIHOCTH AJUTIOBUAJBHHBIX OTIOKEHWH Ha TUIOIMIAJKE M3bICKa-
Hul — 26,7 M. B cocTaBe ajuitoBus BblJIeNIEHBI ITECOK MbUIEBATHIN TBEP-
JIOMEP3JIbIH, Cylech TBEPAOMEpP3Jasi U IECOK MEJKUI TBEpIOMEP3-
sb1i. [lecok mpuUIeBaThId TBEPAOMEP3IIBbIM MACCUBHOW KPUOTEKCTYPHI.
[IpeobnagaroT necyaHble YaCTUIIBL, COACPKAHNE KOTOPBIX COCTABIISAET
69,3 %. Copepxanue TbUIeBaThIX dactuil — 24,9 %, TMHHUCTBIX —
5,8 %. CymMMapHas BIaXHOCTh necka (1. e.) 0,22, miIoTHOCTh Mep3-
noro rpysTa 2,08 r/cm’. CymmapHas mpauctocts — 0,14 1. e.

Cyriech TBepaoMep3asi MAaCCUBHOM KPHOTEKCTYphL. B rpanyso-
METPUYECKOM COCTaBE MPEOOIIAIAI0T MbIIEBATHIC YACTHIIBI, COIEPIKa-
HHE KOTOPBIX cocTaBisieT 45,9 %. ConeprkaHue IITMHUCTBIX YaCTHUIL —
27,5 %, necuansix — 26,6 %. CymMMapHasi BIQXXHOCTh cynecH (A. e.)
0,25, mIOTHOCTH Mep3ioro rpyHra 1,94 r/cm’. CymmapHas Jbau-
croctb — 0,16 1. e.

Ilecok menkuii TBEpAOMEP3IbI MACCUBHOM KPUOTEKCTYpHI. B rpa-
HYJIOMETPHYECKOM COCTaBE COJEpKaHHE MBUICBATHIX YACTHIl COCTAB-
nset 3,6 %, riuHucTHIX — 2,7 %. [IpeobmagaroT nmecyaHbie YacTHIIH,
coJiepkaHue KOTopbIX cocTaBisieT 93,6 %, rpasus — 0,1 %. Cymmap-
Hasg BIAKXHOCTH Tecka (m. e.) 0,21, mIOTHOCT, MEp3JIoro TpyHTa
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2,03 r/cM’. Cymmapsas abauctocTs — 0,19 1. e. [IpouHOCTHBIE Xapak-
TEPUCTHUKU TIECKa TBEPAOMEP3JIOTO ONPENENISUINCh B CTAIlMOHAPHOM
TPYHTOBOI 1TabOpaTOpPHH B YCIOBHUSIX OJAHOOCHOTO CXKaTHs Ha TpH-
6ope [TMM-10 npu pa3TuIHBIX TeMIIepaTypax. ¥ CIOBHO-MTHOBEHHOE
COTIPOTHUBJICHHE OJHOOCHOMY cxkatuio npu t = —1°C cocTaBuio
6,2 MIla, npu t =—8 °C — 22,5 MIIa.

B paiione m. KameHHOTO CpemHeronoBas TemriepaTypa Mep3JbIX
TPYHTOB Ha KOPEHHOM Oepery cocrasiser —6,5... —5,0 °C, Ha maiime
u wispke oT —4 10 —2 °C, Ha MelKoBojbe OeperoBoro ckimona —2,0...
—0,1 °C u KOHTpOJIHMpYeTCs B OCHOBHOM IiTyOMHOW Boabl. Mep3ible
TPYHTBI OEpPETOBBIX YUaCTKOB KJIACCU(UIMPYIOTCA KaK JIbAUCThIE. Mop-
CKH€ CYTJIMHKH U CYTIECH JI0 TNIyOHHBI 4—5 M coaeprKaT Jie/ITHbIe BKIIIO-
4yeHus, 00pa3yloliue CIOUCTYIO B CeTYaTyro TeKCTypy. Bee mecuanble
Mep3TIble OTII0KEHHUs] UMEIOT MACCHBHYHO KPHOTEHHYIO TEKCTYpY; CTe-
TIeHb 3aIOJTHEHHMS TI0p JIBIOM M He3aMep3Ilel BOJI0M HaXOAUTCs B Ipe-
JeJiax eIUHUIIBL, TIPH OTTaUBaHUU MECKU MEPEXOAAT B BOAOHACKHIIICH-
HOE COCTOSIHUE, a CYTJIMHKH U CYTIECH UCTIBLITHIBAIOT OOJIBIINE OCAIKH.

MEXIT'OA0BAS UBMEHYNBOCTD
OKEAHOTPA®HUUYECKHUX YCJOBUM
B 30HE ITPOMBICJIA Y IIOBEPEXBS MAPOKKO
B 20162021 I'ObI

A. C. MuneHkoBa

PITMY, Canxm-Ilemepbype, Poccus
™ micchenkova0l@gmail.com

>

KiwoueBbie cjoBa: pbeiOonoBHass 30Ha Mapokko, MPOMBICET,
Kanapckwuii anBennuHr, okeaHorpauuecKe yCIoBUs Cpebl, YIOB Ha
yCHIIHE.

Hactosimee wccienoBaHue IMOCBSIIEHO aHAIW3Y MEXKTOJIOBON
M3MEHYMBOCTH OKEaHOTpaUIEeCKUX YCIOBHA B AaTIAHTHYECKOW
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preibonoBHON 30He (AP3) Mapokko, pacmoiio)KCHHOH B CEBEpHOM
yactu Kanapckoro anBesinHra, 3a nepuof ¢ 2016 mo 2021 .

OCHOBHBIMH MaTepHaIaMy TOCITY XU JaHHbIe 00 yioBax Poc-
cutickoit ®Denepanmuu B 30HE NPOMEICIa Y TOOEpeXbs MapoKko,
npenoctaBineHuble  ATianTHUPO, a Takke 3HadeHHMs HaTYPHBIX
HAOJIOJICHUI THAPOJIOTUYCCKUX M THUAPOXUMHUYCCKUX XapaKTepH-
CTHK, TOTIOTHEHHBIE 13 0a3bl maHHbIX Copernicus (Copernicus Global
Ocean Physics Reanalysis u Copernicus Global Ocean Biogeochem-
istry Analysis and Forecast).

JInst KOppEeKTHOM OIICHKM YUCIIEHHOCTH PBIOHBIX 3aMacoB OBLIO
BEITIOJTHEHO NMPe00pa3oBaHue TAHHBIX O TPOMBICIIOBBIX yJIOBaX B 3HA-
YeHHS YJIOBa Ha YCHJIME C Y4€TOM KOJMYECTBA Cy/I0B, OCYIIECTBIISIB-
IIUX IIPOMBICEINI B KOHKPETHBIN nepuoj. Ha ocHOBaHUM KIIaCTEPHOTO
aHaln3a, MPOBEEHHOTO ISl OLIEHKU BIIMSHUS THAPOJIOTHIECKUX Xa-
PaKTEPUCTUK HA M3MEHEHHUE MPOMBICTIOBOM aKTUBHOCTH, BBISBIICHBI
[9Th OCHOBHBIX THUIIOB, ONPEICIIIEMBIX MPOCTPAHCTBEHHBIM pacIpe-
JelieHueM TemMrieparypbl moBepxHoctu okeana (TIIO) u conmeHocTH.
Jis KaXmoro THIa TOJTy4YeHBl XapaKTepHbIEe pacipeesieHus] THAPO-
XUMUYICCKUX ITapaMeTPOB.

B npubpexHoit 30He B OCHOBHOM HaXOJSTCS BOJIbI alBEJUIMHTA,
KOTOpBIe OepyT cBoe Hadajo oT 21° ¢. mr. IMeHHO B 3TOH y3KO#i I10-
JIOCE pacIioyiararoTCsl OCHOBHBIE PAlOHBI MPOMEBICIA, YTO TOATBEP-
kmaercst pacnojoxeHueMm cynoB B 2016-2021 rr. Hawryumme pe-
3yJbTAThI IPOMBICIIOBOTO YCHIIHS COOTBETCTBYIOT IEPBOMY KJIACTEPY,
B KOTOPOM HAaOJONAIOTCS caMble BHICOKHE 3HAUEHUS TEMIEPaTyphI
BOJIBI M HAUMHAIOT JIOKAIM30BAThHCS JIBAa OUara: y I0’KHOM 9acTu nooe-
PEXbs U Y CEBEpO-BOCTOYHOH yacTh mobepexnst Mapokko. Korna an-
BEJUIMHT HAaYWHAET MPOSBIATHCA 00Jiee HHTEHCHBHO, TO 3a CUET pas-
MBITOCTH XapakTEPUCTHK IPOMBICIIOBOE YCHJIME OKa3bIBaeTCS
HaMHOTO MeHee YPPEeKTHBHBIM.

CraTucTryeckuil aHann3 AaHHBIX TMOKa3al, 4TO 3a TMOCJeIHUE
IIeCTh JIET TEMIIEpaTypa MOBEPXHOCTH OKeaHa yBeIn4miack. Yepeno-
BaHHE THUMOBBIX TUAPOJOTHUYECKUX M THAPOXUMHYCCKHUX YCIOBHIA
B oyarax anBesunra ¢ 2019 r. 3HauntensHo Hapyuaercs. [Ipu sTtom
3a(IKCHPOBAHBI CaMble HU3KHE YIIOBBI Ha yCHITHE 33 UCCIICOBaHHBIN
nepuoa. PacpocTpanenue MuHnepansHOro ocdopa B oyarax xapak-
TepU3YeTCs KpallHel HEOJHOPOAHOCTHIO, MIPOSIBIISIFOIICICS B SIPKO BBI-
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PaXEHHOW pa3HOHAIPABICHHOW TEHIEHIMU paclpe/ieNieHus] 3Haude-
HHﬁ, a UMCHHO CYHICCTBEHHOC CHMXXCHUEC KOHLCHTpalWU B IOro-3a-
MaHOM YaCTH UCCIICAYEMOI 30HbI IIPOMBICIIA U YBEIIMYCHHUE B CEBEPO-
BOCTOYHOH, UTO MPEACTaBIsET OCOOBIA MHTEPEC, TaK KaK paHbIIe B
JTAHHOM PETHOHE TaKoro He ObuIo 3adukcupoBano. C 3TOTO ke rojaa
MIPOUCXOAUT YMCHBIIICHHUE BHYTPHUTOJIOBOW aMIUIATYIbI U3MCHCHHS
coJiepKaHUs KHCIIOPO/ia U TOSBISIETCS CYIIIECTBEHHBIN CIIBUT TT0 (haze
y coneHocTd. /laHHBIE M3MEHEHUs TpeOyIOT JalbHEHIIero n3ydeHus
U y4deTa IIpH yIIPaBJICHUU IIPOMBICIIOM.

W3MEPEHMS pCO; B IPUBPEKHBIX BOJAX CEBEPHOI
YACTH YEPHOI'O MOPA B IEPUO/ NHBA3UU

H. H. Mykocees ¥, E. B. Measenes

MI'U, Cesacmononw, Poccus
=y ki il
igor.mukos@gmail.com

Kmiouesslie cnoBa: pCO,, yriekucislii ra3, YepHoe Mope, IIUKI yTI-
nepoja, kKapOOHaTHas CHCTEMA.

Hukn yruepoaa okassiBaeT (GyHIAMEHTAIBHOE BIMSHUE HA TUIPO-
XUMHIO ¥ MOPCKHE dKocucTeMbl UepHoro Mops. OgHUM 13 HanboJee
penpe3eHTAaTUBHBIX €r0 MoKa3aTelNeil ABIseTCs MapIualbHOe JAaBiie-
HUE YIIIEKUCIIOTO ra3a, HCCIEA0BAaHHE KOTOPOTO SBIISETCS OYCHB BaXK-
HOM 3a/iauell B YCIOBHSX MPOJOJDKAIOIIETOCS YCKOPEHHS TII00ab-
HOTO M3MEHEHUS KJIMMaTa W HEMPEeKPaIlaloNIinXcsi BBIOPOCOB aHTPO-
MOTEHHBIX MAPHUKOBBIX T'a30B, B YACTHOCTH POCTA U3 TOJIa B I'OJ] KOH-
nenTpaiuu COs.

Otnen 6uoreoxumun Mopst Mopckoro Tuapopu3NIeCcKOro HHCTH-
TyTa Ha MPOTSHKEHUH TIOCJIEAHUX 15 NleT 3aHuMaeTcs U3y4eHHuEM Kap-
OoHaTHOW cucTeMbl UepHOro MOpsl M, B YaCTHOCTH, W3MEPCHUSIMHU
MapIHuaIbHOTO JABJICHUS YTICKUCIOTO Tra3a B MOBEPXHOCTHOM CIIOE
BOJ M €T0 cojiepkaHus B arMocdepe. brimo mpoBeneno 19 skcrenu-
uii Ha HUC «IIpodeccop Bomsautkuii» u 18 sxcnienuinii Ha cTarm-
OHapHyI0 okeanorpaduueckyto miardopmy YI'TI MI'U (COII), B ko-
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TOPBIX W3YyYaJIHCh KaK MPOCTPAHCTBEHHOE PACIIpElIeIIeHNEe yTIeKHUC-
JIOTO Ta3a B MOBEPXHOCTHBIX BOJAX MOPS, TAK M CyTOYHAs M Ce30HHAas
W3MEHYUBOCTh MApaMETPOB KapOOHATHON CUCTeMBI. Ha npoTshkeHuu
ATOTO TIEPUOAa B CHIIY Pa3IMIHBIX 00CTOATEILCTB M3MepeHus pCO;
MIPOBOAMUIIMICH B OCHOBHOM B BECEHHUH, JIETHUH U YaCTh OCEHHETO IIe-
puoza (c ampens o Hos0ps). beuto mums Tpu skcneanu Ha COII,
OTHOCSIIUXCS K Pa3BUTHIO OCEHHETO THIPOJIOTHYECKOTO Ce30Ha (HO-
si0ph) U OHA — K OKOHYAHHIO (IeKadph), 3SMMHUIN TIEPHOT IO TTOCIIC-
HEro BpeMeHHU BooOIIe He OB 0XBaueH HCCIeI0BaHUSIMH.

Kak wu3BecTHO, mapiuanbHOE NaBJICHHE YTICKUCIIOTO Taza BOJ
UepHOTO MOPS UMEET SPKO BRIPAKEHHOE JICJICHNE Ha BECCHHE-JIETHUI
MIePHO]T C IBa3UBHEIMU ycIoBUSIMU (BBIeaeHE CO, U3 BOJBI B aTMO-
cdepy) U OceHHEe-3UMHHI MEpUoJl WHBa3HH (KOTJa BOJBI SIBISIFOTCS
ctokoM st atmocdeproro CO»). IIpu aTom cuuraercs, 4To IpUMap-
HBIMH ()aKTOpaMH, BIMSIONIMMH Ha COJEpKaHUE YTIIEKUCIIOTO Tasa
B BOJIC BECHOH W JIETOM, SIBIISIIOTCA Ouonormyeckue Gpaxkropsl ((orto-
cuHTe3, paznoxenne OB u T. 1.), B TO BpeMs Kak OCEHBIO U 3UMOI Ha
MIEPBYIO POJIb BRIXOAT (pU3NIECKHE (THAPOTIOTHIECKIE U THAPOINHA-
MHUYECKHE) YCIOBHUS.

Takum 00pa3zoM, ais Oosiee TOYHOTO aHAJIM3a COCTOSHUS KapOo-
HaTHOW CHCTEMBI, €€ MPOCTPaHCTBEHHO-BPEMEHHOW H3MEHUYHBOCTH
Y AabHEUIIEro MOJeNTMPOBAaHU HEOOX0IMMO HAIWYNe JaHHBIX Mpsi-
MBIX U3MEPEHNMN, OTHOCALINXCS KO BCEM CE30HAM.

Ora 3ay1aua yactuyHO Obuia pemena 3umoii 2023-2024 rr. OceHbro
2023 r. B xoxe 129-ro petica HUC «Ilpodeccop Bomstaumkuiiny Obumm
noytydeHsl janubie 0 pCO, B Bojie U aTMoc(epe B MEPHOA Tepexoaa
OT ABa3MBHEIX yCIIOBHUI K HHBa3UBHBIM. B ¢eBpane 2024 r. OputH 110-
ny4ens! naHasie Ha COLl, oTHOCsmMECS K cepeuHe 3UMHETO TepH-
oJla ¢ ITyOOKO MHBAa3UBHBIMH YCIOBUSAMH U B MapTe — amnpene 2024 r.
OBLIN TOJTyYeHBI JaHHBIE O TIEPHOAE, IPEACTOAIIEM epexo1y OT UH-
Ba3WH K dBa3HH.

B xone mpoBeIeHHBIX HCCIIEOBaHII BIIepBEIe OblIa coOpaHa 6a3a
rnapaMeTpoB KapOOHATHOW CHUCTEMBI, a TaK)Ke M3yueHa WHBa3HBHAS
CTPYKTypa IMOBEPXHOCTHBIX BOJI CeBepHO yactu YepHoro mopsi. Tak,
MuHEMaNbHEIE 3HadeHus pCO; (320-332 MKkaTM) B HWHBA3WBHBIX
YCIIOBUSIX OBUTH 3apETHCTPHUPOBAHBI B CAMOM KOHIIE 3UMHETO THAPO-
norudeckoro nepuoja (15—-18 mapra).
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PaboTs! npoBOIMIINCH B paMKax TOCYAapCTBEHHOTO 3aJaHUs IO
teme: FNNN-2022-0002 «MOHUTOpUHT KapOOHATHON CHCTEMBI, CO-
nepxanus 1 notokoB CO2 B Mopckoit cpene YepHoro u A30BCKOro
Mopen»

XAPAKTEPUCTUKHU BUOT'EOXUMHNUYECKOI'O BAPBEPA
B 30HE PEKA YEPHAS — CEBACTOIIOJIBCKAS BYXTA
B 2015-2022 TOAbI

M. A. Meicauna ™, E. B. Mensenes, A. B. Bapenuk,
J. B. TapaceBnu

MTI'U, Cesacmononw, Poccus
™ myslina@mbhi-ras.ru

KuaroueBnle ciaoBa: peka Uepnas, Ceacromoibckas OyxTa,
OMOTeHHBIC JJIEMEHTBHI, KOMIIOHEHTHl KapOOHAaTHOH CHCTEMBI,
OMoreoXnMUYecKuii bapbep.

CeBacToronbckas OyxTa — camas 6obias 6yxra ropoaa CeBacTo-
noJisi. OJJTHUM U3 OCHOBHBIX (DaKTOPOB, BIMSIOMINX HA THIPOJIOTO-TH-
POXMMHUYECKUE XapaKTEPUCTUKU OYXTHI, SIBISICTCS CTOK p. UepHOM.
[loBblmIeHNE yPOBHS 3arpA3HEHHUs PEYHOTO CTOKA MPUBOAMT K POCTY
KOHIIEHTpAIMH ¥ aKKyMYJIAILIUH 3arpsi3Homux BeuiecTs (3B) B ycTh-
€BOM YacTH PeKH, a TAK)KE B IIPUIIETAIONICH TPUOPEKHOM 30HE OYXTHI.

B 30ne Ouoreoxumuueckoro 6apoepa p. Yepnas — CeBacTomnosis-
ckas OyxTa (30Ha CMEIIEHHs PeYHBIX (TPECHBIX) U MOPCKHUX (coJe-
HBIX) BOJ C COJIGHOCTBIO MpuOau3utensHo ot 0 10 18 %o) mpoucxoaur
W3MEHEHUE THAPOXMMHYECKUX XapaKTEPUCTHK (BEJIWYHMHBI COJICHO-
CTH, KOHIIEHTPALMN PACTBOPEHHBIX XMMUYECKUX HJIEMEHTOB U B3Be-
IIEHHOTO BEIIECTBA U T. 1I.)

Lesnbto paboTHI SIBISUIOCH ONPEACICHUE XapaKTEPUCTHK ONOTe0X -
Mudeckoro 0apbepa p. UepHas — CeBacTomnoabcKas OyxTa.

I'paguent Onoreoxummaeckoro 6apbepa Mexay cranuusmu 8 u 10
JUISL Pa3HBIX THAPOXMMHUYECKUX MapamMeTpoB M3MEHSIICA B HMIMPOKUX
npenenax. Tak, rpalueHT OMOT€HHBIX 3JIEMEHTOB COCTABUIL: JAJISI He-
opraanieckoro ¢ocdopa ot —0,756 Mxmois/m-kM B anpene 2021 r. no
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0,043 wMrMoap/m'kM B Mae 2017 r., 19 CHWIMKAaToB OT
—0,208 MxMoJIb/1-KM ((eBpans 2022 1.) 1o 13,415 MKMOIIB/11'KM (CeH-
T10ps 2015 1.) 1 11 HUTpaToB OT —19,756 MKMOAB/T'KM ((heBpaib
2022 1.) 1o 6,568 Mmoie/TkM (ampens 2021 1.). I'pagueHT KOMIIO-
HEHTOB KapOOHATHOM cucTeMbl cocTaBiisia Ay pH ot —0,15 en. pH/km
(centsi0pb 2016 1.) 10 0,04 en. pH/km (deBpans 2015 1.), 0OmIei mie-
noyHoctd — oT —90,5 wMimonw/mkMm (ceHTsOpsr 2016 T1.) 10
221,7 mxmons/m-kM (peBpans 2015 1.). B 1enomM 9eTko mpociekuBa-
€TCsI Pa3JInYKe TPAIUEHTOB PACCMATPUBAEMBIX THIPOXUMUYCCKUX BE-
JIMYWH B NTABOJIKOBBIM U MEKEHHBIN IMepHOIbl. B cpaBHeHHH C ITpeibI-
IYIIIUM TIEPHOIOM UCCIIEOBaHUHN IPaIUEHTH T€OXUMHIECKOTO Oaph-
epa Juis KOMIIOHCHTOB KapOOHATHOW CHUCTEMbl YMEHBIIWIUCH, HPU
3TOM MOKHO OTMETUTh KOHCEPBATHBHOCTh 3TUX U3MCHEHHUIA.

Pabora BeIMONHEHA B paMkax Tembl roc3amanuss GI'BYH OUI]
MI'! Ne FNNN-2024-0001 «®yuaamMeHTambHBIE HCCIISIOBAHUS TIPO-
LIECCOB, OMPECIIAIONUX TOTOKH BEIIECTBA M 3HEPTUU B MOPCKOM
Cpelie ¥ Ha ee TPaHUIIaX, COCTOSIHHE ¥ DBOIIOIUI0 PU3NIECKOl 1 Ono-
TEOXUMHYECKOW CTPYKTYPHI MOPCKHX CHCTEM B COBPEMEHHBIX yCIIO-
BHSIXY.

I'EOMOP®OJOI'NMYECKHE OCOBEHHOCTH
YCTBEBBIX YYACTKOB PEK IOI'O-3AITAJTHOT'O
KPBIMA

C. B. HapuBoHuyuK

MI'U, Cesacmononw, Poccus
™ Narivonchik_s@mail.ru

KawueBble cJioBa: yCTbe peKu, MOpP(pOMETPUICCKIE
xapaktepuctuku, IOro-3aman Kpeima, quctanbHbIN KOHEI.

OO0BeKT nccnenoBaHus — YCTheBbIe y4acTku pek FOro-3amagHoro
Kpeva: Yepnoii, bens6eka, Kaun u AnbMELL

Lenb paboThI — OLIEHUTH U3MEHEHUS TeOMOP(]OIIOTHIECKUX XapaK-
TEPUCTHUK YCTHEBBIX YYACTKOB PEK IMOJ BIUSHUEM MPUPOJHBIX U aH-
TPOIOTEHHBIX (PaKTOPOB.
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IIpenmeT uccnemoBaHus — reoMoOp(hOIOTHYECKIE OCOOCHHOCTH
AHTPOTOTC€HHO-U3MEHEHHBIX YCThEBBIX y4acTKOB pek FOro-3amaji-
Horo Kpeima.

YcTheBBIE YIACTKU PEK SBISIOTCS KOHEYHBIM 3BEHOM PEYHBIX CH-
CTEM U OJHMM M3 OCHOBHBIX KOMIIOHEHTOB YCThEBBIX 00JlacTel peK.
OHU MOABEPKECHBI BO3JICHCTBUIO PEKU, MOPS M XO3SIICTBEHHOM JIesI-
TENBHOCTH, UX To0epexbsi B KpbiMy akTHBHO 3acTpamBatorcs. bes-
OITaCHOE TIPHPOJIOTIONH30BAHNE B YCTHEBBIX PETHOHAX 3aBUCHT OT pe-
abeda U TUHAMUKHU €r0 M3MEHECHHUH 1MOJ1 ACUCTBUEM IPUPOIHBIX U aH-
TpornoreHHbIX (akTopoB. Cenu, OMON3HH, OCHIH, abpa3usi, pa3MbIB
Oeperos u pycia, akKKyMYyJIAINs HAHOCOB, TPOPBIB HOBBIX PYCel, CTa-
pHIL, CYIIECTBEHHOE aHTPOIIOTEHHOE BMEIIATEILCTBO B PEKUM MaJIbIX
pex Kpbima (yriiyOneHue u CHpsSMIICHHE Pycel, MU3bSATHE IecKa U
TaJIbKH, TOJCHINKA U 3aCTPOMKA €CTECTBEHHO 3aTaIUINBAaeMbIX MOIM,
aBapuiiHbIC COPOCHI BOJIbI U3 BOJOXPAHUIIUII U JIPYTHE THAPOTCXHH-
YECKUE MEPOTIPUSTHS ) 3a4aCTYI0 HETAaTHBHO CKa3bIBAIOTCS HA B3aUMO-
JEHCTBHUHU IMMOTOKA U pyciia. DTO MPUBOJUT K MaTEpHAILHOMY yIepOy,
KOTOPBI BO3MEMIACTCS M3 TOCYIAapCTBEHHOTO OIOKeTa, CIoCo0-
CTBYET POCTY COIMAJILHON HANPSHKEHHOCTH. OMacHOCTh HEraTHBHBIX
9K30T'€HHBIX MPOIECCOB B MOPCKUX YCThSIX PEK YBEIHMYUBAETCS HE
TOJIFKO 32 CUET POCTa HACETICHHSI, CTPEMSIIIETOCS KUTh Y MOpPS, HO H
M3-32 U3MEHEHUS KJIMMaTa.

OpHa U3 NPUYMH CYIIECTBYIONIMX U BO3MOXHBIX B OYIyIIEeM Mpo-
OJleM MPUPOAONOIB30BaHMs B HU30BBSIX MaNbIX pek KpsiMa — Hemo-
CTaTOYHas W3YYEHHOCTh TeOMOP(OIOTHH WX YCTHEBBIX YYaCTKOB,
UMEIOIINX CBOKO CHENU(UKY B YCThsIX pazHoro tumna. CyliecTBeHHAs
W3MEHYMBOCTH penbeda ITHX KOMIIOHEHTOB YCThEB IPH OTCYTCTBHUH
CUCTEMAaTHYeCKNX HaONIOJIEHUI 3aTpyIHSET OIpeIeeHHne BEPIIHH
MOPCKHUX YCThEB PEK, OLICHKY MOCTYIUICHHUS CTOKA BOJIbI U HAHOCOB Ha
YCThEBBIE B3MOPBSI.

Jlana xapakTepHucTHKa IpOCTPAaHCTBEHHO-BPEMEHHON H3MEHUNBO-
CTH OCHOBHBIX T€OMOP(OJIOTHMUECKUX XaPaKTEPUCTUK YCThEBBIX
yaacTkoB pek AnbMmbl, Kaun, benp0Oek n UepHoit Ha OCHOBE aHam3a
APXUBHBIX JaHHBIX, KAPTOTPAPUUECKUX MATEPUAIIOB, CITyTHUKOBBIX
CHUMKOB, a Take HaTypHbIX uccienoBanuii OI'lll MI' PAH B no-
cleHee AeCATUICTHE. Y CTAHOBJICHO, YTO BCE YCThEBbIC YUACTKH yKa-
3aHHBIX PEK MOJIBEPKECHBI aHTPOMOTEHHBIM W3MEHEHUSIM U TPUPOJ-
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HbIM edhopMarusaM. BeIsiBIIeHBI 001IIME YEPTHI U OTIUIHUTENBHBIE 0CO-
OeHHOCTH B ()OPMHUPOBAaHUH YCThEBHIX (hopM perbeda u mpoucxos-
LIUX U3MEHEHUAX T€OMOP(OIIOTHIECKUX XapPAKTEPUCTHK.

B nanbomnpImeii creneHn X03IHCTBEHHAS IEATEIHHOCTh CKa3aiach
Ha PEKUME YCThEBBIX YUacTKOB pek YepHoi, benbOek u ANbMBI, 4TO
MOBBICMJIO WX 3KOHOMHUYECKHUH M PEKPEalMOHHBIM MOTEHLHaN, HO
HaBCer/la I3MEHUJIO MX MPUPOIHBIE 0COOEHHOCTH, KOTOPBIE COXPaHH-
JIUCh JINIIb HA YCThEBOM ydacTke p. Kaun. BausHuto mropmos oco-
OEHHO IMO/IBEpP KEHBI CBOOOAHO MEaHIPUPYIOIIHE B MECKaX AUCTab-
HbIE KOHIIBI YCThEBBIX y4acTKOB pek bennOek m Kauu. Onu wacro,
HMHOTZIa MOCJe KaKIO0ro MITOpMa WM NAaBOAKA, U3MEHSIOT HalpaBJe-
HHUE PyCell U KOJIWYECTBO yCThEBHIX PyKaBOB. Ha yCcTheBBIX ydacTKax
p- AnbMBI (M3-32 CIIPSAMIICHUS PYCIIa U COOpYKeHus OyH) u p. YepHoit
(B 9 XM OT MOps) Takve U3MEHEHHUs JTUMUTHPOBAHBI U TIPOUCXOMSAT
MIpY 3HAYUTEITHHBIX TaBOAKAX.

POTOCHHTETUYECKHUE ITAPAMETPBI
MAKPOBO/JOPOCJIEU, COBPAHHBIX ¥ BEPET'OB
CEBACTONOJISI (MEPHOE MOPE)

W. I1. Haymenko, E. ®. Baceukuna *

MTI'U, Cesacmononw, Poccus
™ yasechkina.elena@gmail.com
KioueBbie caoBa: QoTocuHTe3, Makpo(QUTOOEHTOC, BOAOPOCIH,
YepHoe mope, PE-kpuBbIE.

MakapoBOAOPOCIH SABISIOTCS KIYEBBIM KOMIIOHEHTOM MOPCKHUX
npubpexxHbIx 3KocucteM. OHU MPeoOpasyIoT COIHEUHYIO YHEPTHIO,
MOTJIOIIAIOT YIICKUCIIBIN a3, HUTPAThl, pocdaTbl 1 aMMOHHUIMHBIE CO-
€MHEHUS U3 OKPY)KAIOLIUI Cpebl, SIBIAACH BaXXHBIM 3B€HOM OMOJIO-
THYECKOM OYMCTKH, YBEIMUYUBAIOT 3allachl OPraHMYECKOro BELIECTBA
1 PaCTBOPEHHOTO KHCIOPOJa.

CkopocTb (hOTOCHHTE3a Y BOAOPOCIIEH MPONOPIHOHATIbHA HHTEH-
CUBHOCTH CBE€Ta U XOPOLIO OIUCBHIBAETCS TaK HasplBaeMou PE-
KpuBOil. OCHOBHBIMH €€ MapaMeTpaMu SBIIAIOTCA: MaKCHMaJbHas
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CKOPOCTH (hOTOCUHTE3A Prmax, 3aTPATHI KUCIOPOIa HA TEMHOBOE JbIXa-
HUE Ry, HaYaJlbHBIM HAKIOH KpUBOU 0. DOTOCMHTETUYECKHUE Tapa-
MeTpHl BupoctnenupuyHel. Temmeparypa BOIbI SBISETCS CyIIECTBEH-
HBIM (PaKTOPOM, BIHSAIONIAM Ha CKOPOCTh (DOTOCHHTE3a, TOMHUMO HH-
TEHCHUBHOCTH CBETOBOTO M3iMydeHHs. CyIliecTByeT MHOXKECTBO Tapa-
METpU3aLUN PE-xpusoi, s CKOpOCTHU ¢dorocuHTE3a
MaKpOBOJIOPOCIIEH 1 MOPCKUX TpaB OJIFKE mapaMeTpH3alivis, Ipeio-
skerHas Jassby, Platt B 1976. Hamu Obu1 COOpaH apXuB JIUTEPATYPHBIX
JTaHHBIX (POTOCHHTETUYECKUX MapaMeTPOB PA3IHMUHBIX BUIOB MaKpO-
BOZIOPOCIEH ¥ MOPCKHX TpPaB, MOJYYEHHBIX B JaOOPaTOPHBIX YCIIO-
BHSX TIPY Pa3IMYHBIX TEMIIepaType U HHTEHCUBHOCTH CBETA JIJIS pa3-
HBIX Teorpaduieckux pernoHoB. [1o100HbIe TaHHBIE TSI MAKPOBOJIO-
pocneil 1 Mopckux TpaB UepHOMOPCKOTO peruoHa OTCYTCTBYIOT.

O6pasupl Oypsix Bonopocneir Gongolaria barbata (= Cystoseira
barbata) n Scytosiphon lomentaria (= Scytosiphon simplicissimus),
KpacHbIX Vertebrata subulifera (= Polysiphonia subulifera) n 3ene-
veiXx Ulva intestinalis (=Enteromorpha intestinalis) ObITH B3STHI
10 mapTa 2024 r. B ipuOpesxHoi yacT T. CeBacToIoIs B paifoHe TUIs-
xa [lapka [Tobenst (Kpemmckwuii -oB) Ha riryoune 0,5—1 M. B mecte
cbopa Temneparypa MOPCKO# Bozbl cocTasisina 12—13 °C.

Mopckas Boma, coOpaHHas IS TPOBEACHUS DKCIIEPHMEHTOB,
ObL1a epecsiiena Kkuciopoaom 1o 143 %. [loaromy ObI10 IPUHATO
pelIeHne CHU3UTh KOHIIEHTPAIMIO KHCIOpOJa XHMHUYECKHM CIIOCO-
6om mytem nobasnenus 80 mr/i cyabdura Hatpus NaSOj3 (0,63 MM).
B pesynbTaTe peaknum, MpOTEKaBIIeH B TeueHne CyTok, 10 Mr/i kuc-
Joposaa ObUIO HEHTPAIM30BAHO M CTAPTOBBIC KOHIEHTPALMK KHCIIO-
poJia BApLUPOBATKCE B HHTepBaie 2,5+0,5 Mr/11, 0CTaBasCh BBIIIE rpa-
HUIIBI THTIOKCHH. Bce 3KCTIepIMEHTHI TIPOBOJIMIIA C NCTIOB30BaHIEM
MOPCKOH BOJBI, Aea’dpupoBaHHOI cynbduToMm HaTpus. [loBbimeHne
COJIEHOCTH MOPCKOH BOJBI B PE3YyJIbTaTe XUMHUECKON peakiuy Cyib-
(bmTa HATPUA U PACTBOPEHHOTO KUCIOPOAa OBLIO He3HAYUTEHHO. Jla-
6opaTopHbIe SKCIIEPUMEHTHI TPOBOAWINCH IpH Temnepatype 15 °C.

[ocne 3aBepiieHHsT KCIEPUMEHTOB ¢ O0Pa3LOB YAAISIINCH W3-
JUIIKA XHUJIKOCTH YIS OTpeeNIeHHs BIaKHOTO Beca (W), a mocie
BBICYIIMBAHKS B CyIMILHOM mKady mpu 60 °C ompenensiioch OTHO-
LICHUE CYXOTo Beca K BakHomy (DW/WW). OTHoleHue CyXoro Beca
K CHIpOMY Yy HUCCIIEyeMBIX 00pa3loB BOJIOpOCIEH cOCTaBisio 15—
18 %, HEeMHOT0 HIKe TTONTydeHHBIX HamMu paHee BenmduH (Vasechkina
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et al., 2023). Paznmuuus B 3HAYCHUAX CyXOT0 Beca MOTYT HOCHTH Ce-
30HHBII Xapakrep.

Ecnu cpaBHHMBATH pe3yabTaThl 3TUX SKCICPUMEHTOB C JaHHBIMH,
TTOTydeHHBIMA Hamu paHee nipu 15 °C, To ckopocTh (OTOCHHTE3a
G. barbataw U. intestinalis B TeKyIIUX 3KCIIEPUMEHTAX OKa3aiach 00-
nee ueM B 2—3 pasa Beimie. [10100HbIe TEHACHIINN COXPAHSIFOTCS U JJIS
CKOPOCTH TEMHOBOTO IbIXaHWSA Rg. Pa3muumsa MOXHO OOBSICHHUTH
HEAOYUYCTOM KHCJIOPpOAa, BEIACIABUICTOCA B BUAC ITY3BIPBKOB I'a3a IIpu
MIEPECHIIIECHUU MOPCKOW BOJIBI KHCIIOPOJIOM.

[lomydeHHbIe pe3ynbTaThl MOTYT UCIIONB30BATHCSA MPU IOCTPOE-
HUW MaTEeMaTHYECKUX MOJENIeH JOHHBIX COOOIIECTB MOPCKHUX MaKpo-
Bozopocielt B YUepHOMOPCKOM pernoHe.

Pabora BeImONHEHAa B paMKax TeMbl ['0Cy1apCTBEHHOTO 3aJaHHS
Ne FNNN-2024-0016 «IIpubpexxHbie HCCaeTI0BaHUS.

MOJAEJNPOBAHUE AJITOPUTMOB YIIPABJIEHUSA
ABTOMATHU3UPOBAHHOI'O MOAYJIBHOI'O
HAJIBOAHOI'O AIIITAPATA
B CUMYJISIHIUOHHOM CPEJE UNIGINE

B. B. Huxkumun 2=, A, B. Baraes ?

1 Cesl'Y, Cesacmononw, Poccus
2 MT'H, Cesacmononw, Poccus
™ nikishin_v@mail.ru

KiaroueBrbie ci10Ba: MaTeMaTHIECKOE MOJICIMPOBAHNE, OCCIIHIIOTHBIH
amnmapar, aBTOIHJIIOT, 3X0JIOT, KOHIyKTOMETPHS, IPUOPEKHBIE HCCIe-
JIOBaHHSA.

Lenbto paboThl sBIsieTCS pa3paboTKa aJIrOPUTMOB aBTONMMIIOTA
JUISl YIIPaBJICHUSI MaJOMEPHBIM CyIHOM C LEJIBIO IPOBENCHUS paboT
B IPUOPEKHOM 30HE MOps. ManoMepHOe CyJHO TPEICTaBIseT co0on
Ha/IyBHYIO JIOAKY, CIOCOOHYIO ITepeMeIaTh TaKue MpHOOpPHI, KaK 3XO0-
JIOTBI, KOHIYKTOMETpBI, H3MEPUTENN PACTBOPEHHOI'O KHUCIOpOIa
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u apyrue. CyaHO NODKHO oOecredrBaTh IBUKEHHE B aBTOMATHYe-
CKOM pE&XHME BAOJNb 33JaHHOTO MapuUIpyTa, CTOSHKY B 3aJlaHHOU
ToYKe 0e3 UCIOIB30BaHMsI IKOPS ¥ BO3BpAT Ha Oeper B TOUKY 3aIlycKa.

Jia MozenpoBaHus aBTOMMIOTA W IBHKEHHS JIOJKH IIPUMEHEHa
cumymsmuonHas cpena UNIGINE poccuiickoit pazpadoTtku. Ee xa-
paKTepHOi 0COOCHHOCTBIO SBISIETCS OOIBLION MHCTPYMEHTApUH IS
MOJICTIMPOBAHUS PA3UYHBIX (PU3UUECKHAX TPOIECCOB: BUKCHHS
TBEPJBIX TEJN MO ISHCTBHEM CHJI TPAaBUTAINH, MOJIEIHPOBAHUS TJIa-
BYYECTH, BOJHCHUA MOPsS, BU3yaJIU3alluM MPOLUECCOB B TPEXMECPHOM
MIPOCTPAHCTBE. DTa cpela MPUMEHSETCS ISl CO3JIaHusl Pa3IMYHbBIX
TPEHAXEPOB C IENBI0 OTPAOOTKH HABBIKOB PAOOTHI CO CIIOKHBIMU TEX-
HHUYCCKUMU CHUCTEMAaMU.

Mogens noaku BKIIOYaeT cebsl Takue mapamMeTphl, Kak Macca, Mo-
MEHTBI MHEPIIUH, MOMEHTHI AeMIi(pupoBaHus U KOA(D(UITUEHTHI Tpe-
HHA.

OCHOBHBIM PEKUMOM aBTONMNIIOTA ABJIACTCA aJITOPUTM ABHUIKCHUA
BJIOJIb IPOMEPHOTO TajJica, 3a/IaHHOTO JBYMs KoopAauHaTtamMu. Ho mis
CJIEIOBaHUS BJOJb rajica HEJIOCTaTOYHO YAEp)KMBATh HalpaBJICHHE
CyJIHa Ha KOHEYHYIO TOUYKY, O] IEHCTBUEM BETPAa U TEUEHUH JIOAKY
OyJIeT CHOCUTh OT JTMHHH Tajca, I03TOMY allTOPUTM JOJDKEH YUHTHI-
BaTh 3TO OTKJIOHEHHE W IOBOPAYMBATH JOAKY TaK, YTOOBI OHA JIBUTA-
Jack 1O 3aJaHHOW JIMHUW rajca. B pa3pabOTaHHOM CHMYJISITOpE
JIOJKM KOOPJAMHATHI MapuipyTa 3arpy’karoTcsi B BHJIE€ TEKCTOBOIO
(haiiia, 9TO MO3BOJIET MOJACITUPOBATH PA3TIMYHBIC CIICHAPUH, & TAKKE
TOTOBHUTH ONITUMANIbHBIE MAPIIPYTHI JJIS1 pEIICHUS 3a/1a4H ITepeMerie-
HHA.

JIJ1s OTICHKYM TOYHOCTH YAEP KaHUS aITOPUTMOM TPASKTOPUH JIBH-
YKEHHSI TTapaMeTphl aBTOMMMIIOTA U KOOPAWHATHI 3aIMCHIBAIOTCS B TEK-
CTOBBIH (hailyr, KOTOPBIM MOXHO MPOAHATU3UPOBATH B JTIOOOM peaK-
TOpE ANEKTPOHHBIX TAOIHII.

Bropoii pexum aBTOMMIOTa — 3TO yIepXKaHWE JOJKA B OJHOU
Touke. B 3TOM ciydae cyTh anropuTMa 3aKIIOYaeTcsl B pacdyere pac-
CTOSAHUA OT KOOPAWHATHI JIOAKH K TOYKE YACPIKAHUA, B 3aBUCUMOCTHU
OT 3TOTO PACCTOSIHUS MOLIHOCTH IBHUraTessl MEHSETCA TaK, 4TOOBI
JIOJIKa OCTaBaJIach B TOUYKe. JlaHHBIN pekUM Ba)kKeH JJIS CIIy4daeB OT-
Oopa mpod WM AT Cirydas 3aMepa mapaMeTpoB IOTPY>KHBIMHU TPUO0-
pamu.
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Anroput™m B UNIGINE nanmcan Ha s3b1ke C#. ABTOpaMu cMojIe-
nupoBan parion YI'TIIT Bosne nrr Karuenu ¢ coOt0ieHUEM peaib-
HBIX pa3MepoB Ha 0a3ze CIyTHHKOBBIX CHUMKOB. CUMYJIATOp TO3BO-
JSIeT YIPaBIATh JIOJKOH 1 03 aBTOMIIIOTa ¢ TIOMOIIBIO JPKOMCTHKA.

Pa3paboTaHHBIN CUMYIATOP MaJOMEPHOTO CyJ/IHA IO3BOJISIET pe-
mIaTh 3a/a4y IUIAHUPOBAHUS SKCIEAWINH, BBIOOpa ONTHMAIBHOTO
MapuipyTa, HACTPOMKHU aBTOMMIIOTA, a TAKXKE IPOBOJIUTH TPECHUPOBKU
CyJIOBOJIUTEIIEH B YIIPABJICHUH JIOJIKOM.

Pabota BemonHeHa B pamkax roc3aganms mo teme MI' NeFNNN-
2024-0016 «[IpubpexHbIC UCCIIEIOBAHUS.

OIIBIT UCNTOJIb30BAHUSA IMTPOPUINPYIOIIEN
CUCTEMBI «AKBAJIOI'» B IPUBPEXKHO 30HE
IO’KHOI'O BEPET'A KPBIMA

A. B. HoBuukuii

MI'U, Cesacmononw, Poccus
™ a.novitskiy@mhi-ras.ru

KiroueBbie c10Ba: IUHAMUKA TEYCHHH, «AKBajory», MpHOpeKHAs
3oHa, FOBK, YepHoe mope.

CH0XHOCTh JTUHAMHUKHI U TEPMOXAJIMHHOW CTPYKTYpPHI BOJ B MPH-
opexnoit 3oe HOBK TpebGyer mnpuBiedeHUS HHCTPYMEHTAIBHBIX
CPEICTB JUIsl MOHUTOPHHTA CKOPOCTH T€UEHUH, TEMIIEPATYPHI U COJIe-
HOCTH OT [TIOBEPXHOCTH 210 HA. [lo3TOMY 11e11b10 pabOTHI ABISIETCS HC-
ClIe/IOBaHKE TUHAMUKH U THAPOJIOTHH BOJ C TOMOIIBIO podunMepa
«Axsanor» pa3padotkn MO PAH BOnm3u cranmoHapHON OKeaHONo-
rudeckoi matdopmsl B 1. Kanusenu, FOBK. «AkBanory nepemenia-
€TCs TI0 HATSHYTOMY TPOCY MEXAY HI)KHHM OTpPaHHYHUTENIEM y NHA
1 TIOBEPXHOCTHIO BOABL. J{irHa paboyero Xo/1a coCTaBiIseT MPUMEPHO
28 M. Tpoc HaTarUBaeTCs IMEKTpUYECKOW NeOeaKoi uepe3 OJ0K Ha
BBUIETE CTPEJIbl C BEPXHEH MaxyObl mIaT(opMbl, HA HIDKHEM KOHIIE
TpOca YCTaHOBIJIEH Ipy3 AJIs HaTsSOHKeHHA. B «AkBajore» yCTaHOBJICH
usmeputens ckopoctu Tedenudi Nortek ADCP u  CTD-30Hz
RBR Concerto. IIpodummpoBanue BOIHON TONIIHA OCYIIECTBIILIOCH
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¢ mepuoAMIHOCTEI0 60 MUH. CKOPOCTh IBIDKEHHUS «AKBaloOray IO
TPOCY cocTaBsieT mpuMepHo 20 cM/c, TaKUM 00pa3oM CpeHee BpeMs
OJTHOTO MTPO(UITMPOBAHUS COCTABIISIET OKOJIO 5 MUH. B pabore anamu-
3UPYIOTCS JIAaHHBIC NBYXJTHEBHOW ITOCTaHOBKH 12—13 ceHTAOps
2023 r., a TakKe MOCTAHOBKH JIIUTEIHHOCTHIO 3 HS ¢ 31 OKTSI0ps 10
02 Hos16pst 2023 .

[Ipodunm ckopocTeii MoKa3pIBAIOT HANWYHE TEYCHUH Y TTOBEPXHO-
ctu g0 1 m/c. C yBenwdeHWeM TIyOMHBI CKOPOCTH YOBIBAIOT 0
0,2 m/c. HemocpencTBeHHO y JqHa HaOJIOMAETCs CEBEPO-BOCTOYHOE
TE4YEeHHE C MUKOBOH ckopocThio 10 0,6 M/c B meprog 12—13 ceHTs0ps
2023 r. B mepuog ¢ 31 okTsa6pst mo 02 HosOpst 2023 1. Habm0Maf0TCs
TEUEHHs B MPHUIOHHOM CJIO€ BO BCEX HANPABJICHUSX C MMMKOBOH CKO-
pocthto 1o 0,4 m/c.

TepMoxanuHHasE CTPYKTypa B CEHTSIOpe IOKa3bIBaeT MHPOTPEB
Bozb! 70 24 °C no rimyOunsl 24 M, B OKTIOpe — HOsIOpe Temmeparypa
omycTmiach o 17,2 °C jo riryounst 16 M, riry0xe HaOIOgaeTCS 110-
CTEIIEHHOE yMEHbIIeHHe Temreparypbl. ClenaH BBIBOJ O IMEPCIIeK-
THBE UCTIOJIh30BAHUSA MPOQUIHPYIOIIEH CHCTEMBI « AKBaJIOT IS 3a-
J1ad MOHHTOpUHTA iprubpexHoi 30H61 FOBK.

Pabora BhIMIONTHEHA B paMKaX TOCYJapCTBEHHOTO 3aJaHUs 10 TEME
FNNN-2024-0016.

BJIMSAHUE UHTEHCUBHOCTU BEHI'EJIBCKOI'O
ATIBEJUIMHT A HA ITOJIE XJIOPO®WJLIIA B FOKHOM
ATJIAHTUKE

B. A. Mapaymnn 2, A. A. Ky6psikos

MI'U, Cesacmononw, Poccus
™ paviushin.92@mail.ru

KaroueBbie ciioBa: beHTenbCKUil amBEJUTUHT, CE30HHAS W3MEHYH-
BOCTb, CITy THUKOBBIE U3MEPEHHUSI, MEIKT0I0Bast HK3MEHYHUBOCTD, XJI0PO-
hu.

BocTounrlie nmor PAHUYHBIC AlIBEJUIMHT U SABJISIIOTCA Ba)KHOM 4acCThIO
rI00aIbHOTO0 OKEAHHYECKOTO KOHBeﬁepa, OKa3bIBasi 3HAYUTCIBHOC

303



Cexknus 3 «Oxonormyeckasi 6€30MacHOCTh MPUOPEKHOM U MIeTb(POBOH 30H
MOPSI»

BIIUSTHHE HAa BEPTHKAIBHBI 0OMeH B MHUpOBOM OKkeaHe. 30HBI TIOIb-
eMa BOJ| SIBJISIOTCS BaKHEHIIUMH HCTOYHHKAMHU IMUTATEIHLHBIX BeE-
LIECTB, CMIOCOOCTBYIOLINX PAa3BUTHIO (PUTO- M 300IJIAHKTOHA, KOTO-
pBI€ B CBOIO OYepeb SIBIAIOTCS KOPMOBOM 0a30ii /Is1 MHOXKECTBA BH-
J0B pbI0. bruoreHHbIe BeliecTBa, MOJHATHIC B BEPXHHUI CIIOW, Jajee
TPaHCIIOPTUPYIOTCS Ha OOJIBIINE PACCTOSIHUS B LEHTPAIBHYIO YacTb
OKeaHa TOJl ICWCTBUEM BETPOBOHW IUPKYIANNUU. B CBSA3M ¢ 3TUM H3-
MEHYMBOCTh WHTEHCHBHOCTH BOCTOYHBIX AIBEJIMHTOB OKAa3bIBAET
3HAYHUTENILHOE BIUSHNAE Ha OUOTIPOTYKTHBHOCTE BOJI Pa3iIMYHbBIX paii-
OHOB MHpOBOTO OKeaHa.

Ha ocHOBe cITyTHHKOBBIX ONTHYECKUX M AIbTUMETPUIECKHUX JaH-
HBIX UCCJIEIYETCSI MEXIoJIoBas U CE30HHAsh W3MEHUYMBOCTh KOHIICH-
Tpalu XJ0pouilIa @ U €€ CBSI3b C UHTCHCUBHOCTHIO alBeJUTHHTA.

JlaHHBIE 0 KOHIIEHTpAIUH XJIOpodWILIa a TOIy4YeHbl U3 OecruiaT-
HOrO apxuBa CHOyTHHKOBBIX JaHHBIX NOAA  Oceancolor
(http://oceancolor.gsfc.nasa.gov/). JlaHHbIE TNPEACTABISAIOT COOOH
MPOJYKTHl ypoBHS 00paboTku Level 3, momydeHHBIE ¢ TIOMOIIBIO
craijgaptHoro anroputma OC-3 1m0 U3MEpPEeHHsIM paguoMeTrpa
MODIS-Aqua B ontrdyeckoM nuamnasone. Jlanasie qoctynast ¢ 2002
1o 2013 rr. ¥ UMEIOT NPOCTPAHCTBEHHOE pa3pelieHue 4 kM. Bpemen-
HOE paspellieHne coctapiser 8§ cyT. Jia onpeneneHus cKkopocTen Te-
4eHU B pabOTe HCIIONB30BAINCH KAPTHPOBAHHBIE JaHHBIE 00 abco-
JIOTHOM NTWHAMUYECKOH Tomorpaduu, MOoITy4YeHHbIE 0 KOMOMHHUPO-
BaHHBIM JIAHHBIM CITyTHHKOBBIX AIBTUMETPOB KaK CyMMa aHOMAJIHU
YpOBHS MOpcKoii moBepxHocTH (SLA) 1 cpeqHeit [uHAMHUYIEeCKOH TO-
norpagun (Mulet et al., 2013). [IpocTpaHcTBeHHOE pa3pelleHne 1aH-
HEIX — 0,25°, BpemeHHass aucKpeTHOCT, — | cyr (delayed-time
product).

Ha ocHoBe 3THX JaHHBIX OBUTH HCCIIEIOBAaHBI IPOCTPAHCTBEHHBIC
0COOEHHOCTH, CE30HHAsT M MEXTrO0JI0Bask N3MCHYHBOCTh KOHIICHTpA-
UK xjopoduia a B palione BeHrensckoro anBeyuInHra.

Bricokue koHIenTpanuu X (> 1 Mr/m’) Haubomnee 3HAYNTENHHO
yIOAISIIOTCST OT Oepera Ha mmpoTax 18-20° fo. mI., Te HAXOIUTCS
HauboJee MIMPOKas YacTh anBeJUIMHTa (MakcuMyM — okosto 400 km).
B 10HO#1 yacTH MMpUHA TOBBIMICHHBIX KOHIEHTPALUI 3HAYUTEIEHO
menbie (100—120 km). Takue OTIHYNS CBSA3aHBI ¢ BEBIHOCOM BOJ all-
BesutrHTa B FOKHYI0 ATIAHTHKY MOJT IeHCTBUEM 3alla/IHBIX TEUECHHH.
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OTMegaeTcs JBa Ce30HHBIX ITMKA: TIEPBHIH, C1a0bIi TPUXOAUTCS Ha
JIeKaOpb — SAHBApPh, @ BTOPOH — 00JIee MHTCHCUBHBIN — HA MIOJIb — CCH-
TAOPB.

[IpoBe/ieHHBINM aHAIU3 MEXI0JIOBOM M3MEHYMBOCTU MMOKa3all, 4TO
HanOoJiee MHTEHCUBHOE PACcTIPOCTPaHEHUE XJIOPOIILIA ¢ TPUIILIOCH
Ha 2004, 2008 u 2010 rr. ITo faHHBIM aNBTUMETPUU, B 3TU TOJIBI UH-
TEHCUBHOCTD 3alafHbIX TEUCHUN ObLIa MaKCHMallbHa, YTO CIIOCO0-
CTBOBAJIO BEIHOCY OOTaThIX OMOTEHHBIMHE BelecTBaMu BoA B KOxxHYTIO
ATnanTuky. YCcuICHHE 3alaJIHBIX TEUCHUH OBLTO BHI3BAaHO WHTEHCH-
(brkanueit anBeUTMHTa H POCTOM TOPU30HTAIBHBIX TPAJUESHTOB TUIOT-
HOCTH MEXITy aliBEJUTHHTOM U OKPY KAIOIAMHU BOJIAMH.

INPOCTPAHCTBEHHOE PACIIPEJIEJIEHUE
I'MAPOXUMHUYECKHUX U BUOJIOT'HMYECKHUX
HHAPAMETPOB B KEPYEHCKOM IIPOJIUBE
B ABI'YCTE 2016 'OJA

M. II. Horo:xkena >, A. H. Kopmenxko ', E. A. Kopmenko ',
W. U. Manacenxosa ', A. O. loarosa ', C. C. Kyraiino *

'TOUH, Mockea, Poccus
2 1O PAH, Mocksa, Poccus
3 AsHUUPX, Kepuw, Poccus
pogojeva_maria@mail.ru™

Kurouessblie cinoBa: KepueHCKUil IpoiIuB, SKCIEIULIUOHHbBIE HCCIIE-
JIOBaHUs, XapAKTEPUCTUKU BOJ U JOHHBIX OTJIOKEHUN, 3arps3HEHHUE,
METO/IbI HKOJIOTHIECKOTO MOHUTOPHHTA.

B pamxax mexayHapomnoro npoekra OMBIIAC «YcoBepieH-
CTBOBAHHE METOJOB 3KOJIOTHYECKOI0 MOHUTOPUHTa YepHOro Mopsi»
ObLTa MpoBeleHa AKCIEAUIIMOHHAs cheMKa B KepueHCKoM TpoiiBe
B aBrycte 2016 1. llemprto skcmieauIMy OBLIO TIOMyYCHHUE MAaKCH-
MaJIbHO TOAPOOHOH KapTHHBI 3KOJOTMYECKOTo cocTosHus Kepuen-
CKOTO TIPOJIMBA, & TAKXKE PACHIMpPEHHE U COBEPIICHCTBOBAHNUE PETHO-
HaJIBHON CHCTEMBI MOHUTOPHWHTA, PETYISIPHO MPOBOMAIICHCS Perno-
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HaJBHBIME yIpaBieHusMH [ uapomereocmyx0sl PD, 3a cuer yBenu-
YeHMS PETPe3eHTaTHBHOCTH CTAHLUHN U IEPEYHs aHAIU3UPYEMbIX Ta-
paMeTpoB.

Cremka BeimoaHsuTach Ha HUC «Ilemenry, ObLT mpoBeaeH 0TOOP
po6 Ha 19 cranuusax c rmyounamu 3,5—-16 M ot A3oBckoro a0 Yep-
HOTO MOpsi. Ha kaxmo#t ctaHMy ObUT BBIITOJIHEH TMOJIHBIA KOMILIEKC
METEOPOJIOTHYECKUX, THIPOIOTHYECKUX, XUMUIECKUX U OHOJIOTHYE-
CKHX paboT B COOTBETCTBHUH C MOCIEIHUMHU MEKIYHAPOIHBIMH METO-
JnvKkaMu. beuti oToOpaHbl MPoObI BOJBI HA CTAHIAPTHBIC THAPOIIOTO-
THAPOXUMHUYECKUE MapaMeTphl, BKIIOYAs OMpPEICIICHUE Pa3InIHbBIX
(opM OWOTEHHBIX DJEMEHTOB, W 3arps3Hsommue BemecTBa (3B).
B nmpo6ax MOHHBIX OTJIOXKEHHWH OMPENENSIN TPaHyJIOMETPUIECKUN
COCTaB, a TAKXKE KOHIICHTPAIIMIO TSXKEIJIBIX METAINIOB U OPIraHUYECKUX
3arpsi3HSAIONIMX BEIECTB. bruomornveckast 4acTh pa0dOT 3aKIF0Yanach
B oTOOpE U (pukcaruu mpod BOJKI IS ONPEACICHUS KOHIICHTPAIIHH
(hOTOCUHTETUYECKHX MUTMEHTOB, BUJIOBOTO COCTaBa U CTPYKTYPHBIX
XapaKTePUCTUK COOOIIEeCTB (DUTOMIAHKTOHA, ME30- U MaKpO0300-
IJIaHKTOHA, MXTHOIUTAHKTOHA, MEHO- U MaKp03000eHTOCa, MaKpO(H-
TOB JJISL OTICHKU COCTOSIHUS JJOHHBIX MeCT oOuTanuii paitona Kepuen-
cKkoro npoiausa. beuin Takxke 0ToOpaHb! MPOObI OMOTHI (OBIYKOB M MU-
Ui [UTs oNydeHus] HHQOPMAIUN O COAEPKAHUU TSHKEIBIX MeTal-
JIOB ¥ CTOMKHX OpPTaHUYIECKUX 3arPSI3HUTEISIX B MX TKaHAX. Ha BochMu
CTaHIUAX OBUI BBITIOJHEH XUMHUECKUH aHAIIU3 BOJBI HA COJCPKAHHE
OITACHBIX CTOMKUX 3arpsi3HSIONINX BEIECTB, BKIIOYCHHBIX B €BPOIICH-
CKy10 paMouHyI0 aupektuBy (MSFD), HO paHee He BBITIOTHSBIIAKCS
B paMKax pOCCHICKOro pyTHHHOTO MOHUTOpHHTa. CheMKa [T03BOJINIA
MIOJTy4UTh HauOoJIee MOJIHbIE KOMILICKCHBIE JaHHBIE 00 SKOJIOTHYE-
CKOM COCTOSTHUM MOPCKOHW Cpefbl B MPOJUBE B JIETHHUIA MEPHUO Bpe-
MeHu. [lomydeHHbIe pe3ynbTaThl O3BOJIMIN OIIEHUTh pa3Max U3MeH-
YUBOCTH 3HAUEHUI N3y4aeMbIX XapaKTEPUCTHUK U OLIEHUTHh OCOOEHHO-
CTH TIPOCTPAHCTBEHHOTO paclpeAeNeHus THIPOXUMHYECKUX, ONO0ITO-
THYECKUX M JKOJIOTUYECKHX mapameTpoB B KepueHckoM mpoJuBe.
BrimonnenHas paboTta mo3Bonuiia caenaTh peKOMEHAAINH 10 PaCILH-
PEHHIO CIIMCKa OOBEKTOB M HapamMeTpoB HaOIIONEHHH 3KOJIOTHYe-
CKOTO COCTOSIHHS TIPOJIMBA, & TAK)KE COBEPUICHCTBOBAHUIO METOJINK
pEerHoHATFHONM CUCTEMBI MOHUTOPHHTA.
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PaGora BbIMONHEHA B paMKax MeEXIyHApOIHOTO IPOEKTa
OMBJIAC-2 (EMBLAS-II), ¢unancupyemoro [Iporpammoii pa3su-
tust OOH (ITPOOH) u EBpornelickuM cOr030M B MOAACPKKY peann3a-
nmu Konsenruu o 3ammure YepHoro Mops oT 3arpsisHenus (byxapect-
ckas Konsenrus 1992 1.).

MOHHUTOPHUHI'OBBIE HCCJIEJOBAHUA
MOPCKOI'O MYCOPA HA YEPHOMOPCKHUX ILISIAKAX

M. II. oro:kesa "“*™, B. A. Cnupuna '

' TOHUH, Mocxkeéa, Poccus
2 Uncmumym oxeanonozuu um. I1I1. Iupwosa PAH, 2. Mockea, Poccus
™ pogojeva_maria@mail.ru

KuaroueBbie ciaoBa: MOpCKOH Mycop, 3arpsi3HeHue Mopeit, UepHoe
MOp€, METO/IBI KOJOTHUECKOTO MOHUTOPHHTA.

3arpsi3HeHHE IULDKEH MOPCKMM MYCOPOM — 3TO pacTyluasl IJio-
OanpHas mpobiieMa, KOTopasi Tpe0yeT KOMIUIEKCHOTO ITOAX0a AJIs ee
pemerus. BaxkHpIM 11arom B 60pb0€e ¢ MOPCKUMH 3arpsI3HEHUSIMHU SIB-
JSIETCS MOCTOSTHHBIA MOHUTOPHHT W HCCIIIOBaHE MacITaboB Mpo-
6nembl. COOp AaHHBIX O COCTaBe, KOJIMYECTBE U UCTOYHUKAX MycOpa
Ha IUBDKax IOMoraeT pas3padaTeiBaTh 3((EKTHBHBIE MEpHl MO HX
yctpanernio. B 2013-2022 rr. Ha YepHOM MOpe OCYIIECTBISIICS P
MIPOEKTOB, HAIIEJIEHHBIX Ha YCOBEPIIEHCTBOBAHNE METOJ0B MOHHUTO-
punra mopckoi cpeap! (OMBJIAC-1, SMBJIAC-1I, DMBJIAC-ILmtoc)
1 BBIIOJIHAIOMIMXCA B MOLIEPXKKY peanu3anuu byxapecTckoil KoH-
BEHIIMH C LEJTbI0 PAa3BUTHS CHCTEMBI KOMIUIEKCHOIO MOHHTOpPWHTA
YepHoro Mopst, cOOpa 1 yrpaBieHUs JaHHBIMU U TIOBBILICHUS YPOBHS
KBaJM(UKaUK NPOQUIBHBIX CHELUAINCTOB B IPHYEPHOMOPCKUX
rocyaapcTBax. B paMkax 3Tux mpoekToB Oblia MPOBEACHA TEPBUYHAS
OIIEHKA 3arpsA3HEHHOCTH MOPCKHM MycopoM YepHOro Mopst B Mmac-
mrabax Bcero OacceiiHa. PaccMaTpuBasioch €ro mocTyIuieHHE ¢ BO-
JaMHU peK, KOHIIEHTPALMH ISDKHOTO U IUIABAIOILETr0 Mycopa, a TaKkxKe
MUKpPOIIJIaCTHKA B BOJAHOM TOJIIIIE U B JOHHBIX OTIOXEHMsX. JlaHHas
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paboTa MoCBsIIIEHa NCCIEOBAHUI0 MOPCKOTO MyCOpa, HaKaIIHBalo-
mierocst Ha Ispkax YepHoro mopst. [lng aToro ucmonb3oBanach Mex-
JyHapoJHas METOJMKA, BKJIIOYAIOIAs BH3YyaJbHBIC HAOJIOJICHUS,
KJIACCH(HKAIIIO Mycopa M0 OOMICTIPHHATOMY €JHHOMY IEpPEYHIO H
PETUCTPALIMI0 MycOpa € TIOMOIIBIO CHEIHATH3UPOBAHHBIX MOOUIIB-
HBIX MPWIOKEHUN U yHH(DHUIIMPOBAHHBIX MPOTOKOJIOB. Takas MeTo-
JIUKa YIIPOIIAeT Mpoliecc 00paOOTKU U aHaN3a JaHHBIX U TI03BOJISIET
WX CPaBHHUBATH C TaHHBIMHU TIOJJOOHOT'O MOHUTOPHHTA B IPYTHX palio-
Hax U Mopsx. [Ipu perynspHbIX HaONIOACHISIX TOMYyYCHHBIC TaHHBIC
JAIOT MPECTaBlIEHHE O KOJIMYECTBE HAaKAILTMBAIOIIerocs Ha Oeperax
Mycopa, JaroT BO3MOXXHOCTh MIPOAHAIH3UPOBATH €TO COCTAB IO KaTe-
TOpHsIM, MaTepHrajiaM u pazMepy. HaOmoqeHus mpoBOIMIINCH CHIIAMH
MpeBAPUTEIbHO OOYYCHHBIX HAOQJIOJIATENICH HAa CICIUAIBHO BhI-
OpaHHBIX PEMPE3CHTATUBHBIX TUISHKAX B PA3HBIE CE30HBI YETHIPE pas3a
B TO/I.

ITonyueHHsle JaHHBIC CBUICTEIBLCTBYIOT O BHICOKOM YPOBHE 3a-
IPA3HEHUS MOPCKHM MYCOPOM HCCIIEAYEeMBbIX TuishKed. CpeqHss KOH-
LEHTpaIus IISHKHOTO Mycopa cocTtaBmia 652 mr/100 m (83 % ma-
ctuk). [logoOHBIC MOHUTOPHUHTOBEIE HCCIICIOBAHIS HEOOXOAMMBI JIJIST
OIIEHKH OOIIETO COCTOSIHHS TUIDKEH, HCTOYHUKOB MOCTYTUICHUS, Y-
Tell TepeMeleHrnsT U OIEHKN CTENEeHH BO3JAEHCTBHS TUIDKHOTO MY-
COpa, B YaCTHOCTH IIACTHKOBOTO, HA YKUBEIE OPTaHU3MEI U CYIIIECTBY-
FOIIYFO IKOCUCTEMY B 11esioM. [Tog00Hast mH(pOpMaIns MOXKET CIIoco0-
CTBOBATh NMPUHATHUIO MEP, C 3aKOHOJATEIHLHONW M MPAKTUIECKOH CTO-
POHBI CITOCOOCTBYIOIINX YMEHBIICHHUIO MPOW3BOJCTBA HM3AETUI W3
IJIACTUKA M YJIYYIICHHIO CUCTEMbI OOpallleHUs] ¢ OTXOJaMU Kak Ha
CyIlle, TaK U B MOPE.

PaGora BhIONTHEHa B paMKax MEXIYHApPOTHBIX TPOEKTOB
OMBJIAC-I, DMBJIAC-II, SMBJIAC-ITmtoc, punancupyemsix [Ipo-
rpammoii pazsutus OOH (ITPOOH) u EBpomneiickuM coro30M B MOA-
IepxKy peanmzanuu KorpeHnuu o 3ammure YepHOTO MOpS OT 3arpsi3-
nenus (byxapectckas konBenus 1992 r.).
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KOCMMYECKHUM 3KOJOT'MYECKUA MOHUTOPUHT
®UTOIINIAHKTOHA KAK ITOKA3ATEJIS COCTOSTHUS
MOPCKOM CPEJIbI B CEBEPO-3ATIAJTHOM YACTH
SIMTOHCKOI'O MOPA

T. I. PakutuH

CIIoI'yY, Canxkm-Ilemepoype, Poccus
™ tikhrakitinl 3@gmail.com

KuaroueBnie ciaoBa: MODIS-Aqua, KOCMHYECKHNA 3KOJIOTHYCCKHI
MOHUTOpPUHT, SInoHCKOoe Mope, OeperoBas 30Ha, JaHIAPTHO-
OMOHOMHYECKOE pailOHUPOBaHHE, MOPPOCTPYKTYPBI, (PUTOIIAHKTOH,
xnopodwmn a, GIS.

beperoBast 30Ha u menbd ceBepo-3amagHON HacTH SIMOHCKOTO
MOpSI — TOJIsl ¢ aKTUBHBIM LIBETEHHUEM (UTOIIaHKTOHA. [IpocTpan-
CTBEHHO-BpEMEHHAas TUHAMHUKA MTPOAYKTHBHOCTH (PUTOIIAHKTOHA 3a-
BHICHT OT: MOP(POCTPYKTYPHBIX 0COOCHHOCTEH MOpCKOTO JTaHamadTa
(tuna penbeda, rpyHTa, MOPPOCTPYKTYPHBIX TPaHHIl TTOABOJHOTO
nmaHamadTa), Ce30HHBIX TEeMIIepaTyp, TNIOTHOCTH COJEpXKaHHS OHO-
TeHHBIX BemiecTB (PpocdaToB, CHINKATOB, HUTPATORB), THAPOMETEOPO-
JIOTHYECKUX SIBICHUH (KOHBEKTUBHOTO TMEPEMEIINBAHUS, BOJTHEHUS
Mops1). MUKPOBOZOPOCTH — MIEPBUYHBIA MPOAYLEHT MOPCKOH 3KOCH-
CTEMBI, KOTOPBIH CITY)KUT ITEPBOIHIIEH ISl 300IUIAHKTOHA W BTOPUY-
HOW MUIIEH AJIsi KOHCYMEHTOB CIECIYIONINX TPOPHUECKUX TOPSIKOB.
Tem He MeHee nepen30BITOK OMOMAcChl (PUTOMIIAHKTOHA BEET K 3B-
TpouKanuu GeperoBoi 30HbI, YTO BIIOCIEACTBUN IPUBOTUT K MACCO-
BBIM 3aMOpaM PbIO W JOHHON OMOTHI.

Mopckoe pocTpaHCcTBO B OeperoBoii 30He, TJe IBETYT MHUKPOBO-
JIOPOCTH, OTPaHWYMBACTCS KPYHHBIMH TeOoMOpP(OIOTHIECKIMH
CTpyKTypaMH — TopHO# cuctemoii Cuxor>-Anusb U 3anagHo-Caxa-
JHHCKUM XpeOToM. OHU 00YCIIOBINBAIOT SKOJIOTUIECKUE YCITOBHSI aK-
BaTOpWU 15l THAPOOHOHTOB. beperoBsie MOp(OCTPYKTYPBI, KOTOpPHIE
CJIaraloT MaTepPUKOBYIO OTMENb U Ienb(, AENATCS Ha JBa Tula Oe-
pera: mpomoibHOTO (TIenb( Y3KUN) W MOTEPEIHOTO THUIIOB (IIETb)
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mupokwii). O6a Tuma yriayOasioT KOHTHHEHTAIBHYIO OTMENTh, TTOBHI-
masi WM TIOHWXKAasl POJIb KOHBEKTUBHEIX IMPOIIECCOB B TOJIIE BOJEI,
KOTOPBIE BEIHOCAT OMOTEHHBIE COJIH C JTHA M MOPCKOM TOJIIIIH.

TemmepaTypa BBI3BIBa€T CE30HHOE IBETEHHE y (PUTOIIAaHKTOHA,
a TaKKe HAYAJIO WM KOHEI MEPUOANYECKUX THUIAPOMETEOPOIOTHYEC-
CKHUX SIBJICHUH (alBeJIMHI/AayHBEIUIUHT, JCIOBUTOCTD U T. 1.). Jluc-
KpeTHasi AMHaMHKa TeMIIepaTyp HaXOIWUTCs BO B3aMMHOM 3aBHCHMO-
CTH C KOHIIEHTPALUAMH XJI0poduiia ¢ B GUTOINIAHKTOHE. DTOT (hakT
MIOATBEPKIACTCS ~ HUCTOPUYCCKAMU  CIIYTHHUKOBBIMH  JaHHBIMH
¢ MODIS-Aqua, NASA. Pe3ynbTaThl KOCMUYECKOTO MOHHUTOPHHIA
MOKa3alid, YTO 3HAUCHHSI TEMIIEPaTyPbl MOTYT KOPPEIUPOBATH C IIBE-
TeHHeM (DUTOINIAHKTOHA B Pa3HBIX JaHAMA(THO-OMOHOMHYECKUX
paiioHax Mops U ce30Hax. B 3TOH CBS3M HACTYNAIOT BPEMEHHBIE UH-
TEpBaJIbl, KOTJa B OMOTUYECKHUX COOO0IIeCcTBaX (DUTOIIAHKTOHA TPO-
HUCXOJAT MPOLIECChl MEPBUYHOM M BTOPUYHOM CYKIIECCUH OTJIEJIOB
MHUKPOBOJIOPOCIIEH, HAPUMEpP CMEHa TUATOMOBBIX BOJOpOCITEH Ha
muHo(parewiaT. [locnemqaue MOryT OBITh «OpPraHU3MaMHU KPacHBIX
MIPUJIMBOBY, KOTOPBIC HACEIISIOT OTPEIICIICHHBIE PaliOHBI B CEBEPO-3a-
nagHoU yacTu SOHCKOro MOps.

Takum 00pa3oM, pacrio3HaBas MOTCHIIMAT KaK MOJOXKHUTEIbHbBIM,
TaK W HETAaTUBHBIN B (PUTOTUIAHKTOHE, TIOSBIIIETCS BO3MOXKHOCTh pea-
JIN30BBIBATh KOCMUYECKUN SKOJIOTUUECKU MOHUTOPUHT BBICIINX BO-
JIOpoCieii Kak OMOMHIUKATOPOB. VX MPOIYKTUBHOCTH MOXKET OT-
KPBITH IOCTYH K MPOTHO3WPOBAHUIO HE TOJIBKO CTHUXUIHBIX SBICHHUN
Ha MOPE U B MOPE, HO ¥ BO3MOXXHOCTh HJICHTH(DHUKAIIMY BBIICIICHHBIX
paioHOB, e 0OUTAIOT MOTEHITMAIBHO OMACHBIE COOOIIECTBA U BHUJIBI
MUKPOBOJOPOCIIEH.
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IKOTOKCHUKOJOTNYECKASA OINEHKA BJIUSHUA
BYPOBBIX PACTBOPOB HA T'HIPOBMOHTOB IIEJIb®A

WU. U. Pyanesa ' ™, B. T. llaiina 2, M. B. Measinkuna °,
O. B. llaiiga '

VMT'H, Ceéacmononw, Poccus
2000 3xocepsuc A, Mocksa, Poccus
3MI'YTY, Mocksa, Poccus

M svg-41@mail.ru

KiroueBbie ciioBa: UepHoe mope, am(umozsl, 30cTepa, TOKCHY-
HOCTh, He()Tera30BbIi KOMILIEKC.

CrpemurenpHOE pa3BUTHE He(DTEra30BOro KOMILIEKCa Ha MIeTbge
MOpei 1 OKeaHOB HeN30€KHO CONPOBOKIAAETCS TIOMAJaHUEM MTPOTYK-
TOB 3TOM JEATEIBHOCTH B OKPY’KAIOIIYI0 CpeAy. AHTPOIOreHHAs
Harpy3ka Ha MpUOPEKHBIC PaiiOHBI MAKCUMAJIbHA, YTO MTPUBOJIUT K UC-
TOIEHUIO PECYpPCOB M UX 3arpsi3HEHUI0 KceHoOnoTukamu. J{ist ompe-
JACJICHUSA HCTaTUBHBIX HOCHeIICTBHfI " UX IIPOrHo3a, CHUIKCHUA DKOJI0-
THYECKOTO PUCKa BCce OoJblliee 3HaYCHNUE TPHOOPETAIOT IKOTOKCHUKO-
JIOTUYECKHE METO/IbI, KOTOPHIE B MIPUPOJIHBIX U JIAOOPATOPHBIX YCIIO-
BHAX TI0 pEaKkuusM OHOTHI TIO3BOJSIFOT — OLCHUTH  BIHMSIHHE
He()TEra3oBoro KOMILIEKCa Ha MOPCKYH0 cpefy. JloObrua HedTH U ra3a
CBsI3aHA HE TOJILKO C TIOaJaHreM He)TH B aKBATOPHUH, HO U C 3arpsi3-
HEHUEeM cpenbl OypOBBIMH PacTBOPaMH, MPEACTABISIONIMMH CIOXK-
HbIC MHOT'OKOMITIOHEHTHBIE CMCCH, B COCTaB KOTOPBIX BXOIAT TAXKE-
JBIC MCTAJUIBI U OPraHU4YCCKHUEC COCIAMHCHUA, YaCTO IMPOABIIAIONINC
Tokcnueckre d(hdekTol. TOKCHYHOCTh OYPOBBIX PacTBOPOB OMpee-
JISUTA Ha TIPEACTAaBUTENAX OEHTOCHBIX coolmiecTB YepHOTro Mops (am-
(dunonax, 30cTepe), a TAKKE Ha UKpe pbI0. Pe3ynbTaThl mokasanu pas-
HYI0 TOKCUYHOCTh UCCIEAYEMBIX CMECEH I M3yYeHHBIX OpTaHM3-
MOB, KOTOpas 3aBUCENa OT JAu3aifHa SKCIIEPUMEHTa, BpEMEHH BO3/EH-
CTBUS W KOHIICHTPAITUH, YTO MOKET OBITH ITOJIE3HO NI pa3paboTKu
METOZ0B MOHUTOPHHTA, aHAJN3a Ka4eCTBa MOPCKOI1 Cpe/ibl B palioHaX
no0brar He)TH Ha mIeabde, a TakKe MOTyICHHs SKOJIOTHIECKH 0e3-
OITaCHBIX OYPOBBIX PACTBOPOB.
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TPAHCOOPMAILIUA COJIEHBIX O3EP KPBIMA
B YCJIOBUAX KIMMATHYECKUX U3MEHEHUI
U AHTPOIIOTEHHOM NESTEJBHOCTH

H. U. Pyauesa '™, II. B. Taiickmii ', B. I'. Illaiixa 2, O. B. Ilaiina
1

' MI'U, Cesacmonons, Poccus
2000 3xocepsuc A, Mocksa, Poccus
M svg-41@mail.ru

KiroueBble cioBa: ce30HHBIC (QIyKTYyallly, TeMIIEpaTypa, THAPOXH-
MHYECKHUE [TapaMeTPhl, IEPEChIXAHUE.

OKOJIOTUYECKOE COCTOSHUE TMIIEPrajIMHHBIX 03€p ONpelelIsieTcs
COBOKYITHOCTBIO IPUPOJHBIX U aHTPOTIOTeHHBIX (hakTopoB. Mccneno-
BaHHE MHOTOJICTHEH M CE30HHON TUHAMUKHU STHX BOIHBIX OOBEKTOB
IIPEICTaBIIET HECOMHEHHBINH HHTEPEC C TOUKH 3peHus 3((eKToB B3a-
MMOJIEHCTBHS BOJOEMA U MPHIETAIOMNX K HEMY TEPPUTOPHM U JaeT
BO3MOXHOCTb COCTaBUTh IPOTHO3 AalbHelel Tpancopmanuu sKo-
CHCTEMBI B yCJIOBHUSIX H3MEHEHUS KIIMMaTa U aHTPOIIOTCHHOM JeSITEIb-
Hoctu. [Ipubpexnsie conensle o3epa KpeiMa SBISIFOTCS yIOOHBIMH
MOJIEISIMU JUUISl U3yUEHUs! BIMSHUS MOPS, COBOKYITHOCTH KIMMaTHYe-
CKUX (DIYKTYyaIlii U XO35HUCTBEHHOU AesiTeTbHOCTH. M3ydanu Mexro-
JOBYIO M CE30HHYIO JUHAMHKY KJIMMAaTHYECKUX [1apaMEeTPOB U HEKO-
TOPBIX THAPOXMMUYECKHX U THIPOOHOIOTHYECKUX MTOKa3zaTenen co-
JICHBIX 03€p, PacloJIOKEHHBIX Ha I0ro-3amnagHoM nodepexnse KpeiMa.
MeXrofoBsle  M3MEHEHHS THAPOMETEOPOJIOIMYECKHX IapaMeTpoB
03€p XapaKTepH30BaJINCh IMOBBIIIEHHEM TEMIIEpaTypbl BO3AyXa
Y BOJIbI, CHIDKEHHEM OCAJKOB B JIETHUH INEpPHOA, YTO IPHUBOAUIIO
K pPE3KOMY MOBBIIIEHUIO cojieHocTH 110 240-350 %o, magenuto conep-
YKaHUS KUCIIOpoJa 0 KpUTHISCKUX BenrmauH 0.7—1 MII/TT 1 MaccoBOM
rudeny apTeMHH, NEepeChIXaHuI0 BOA0eMOB. OCOOCHHOCTH BIIUSTHHS
KJIMMAaTHYECKUX (aKTOPOB HA SKOCHCTEMBI THIIEPCOJIEHBIX 03€P MO-
I'YT CIYXWUTb MOZEBIO U1 HNPOTHO3UPOBAHHUS BO3MOXHBIX CLIEHA-
pHEB BIMSHMAA N3MEHEHUS KJIMMAaTa Ha BHYTPEHHNE BOJIOEMBI U OBITH
MOJIE3HBIMH U1l TIOHHUMaHHsI MPOIECCOB TpaHCHOPMAIMK BOJHBIX
9KOCHCTEM B apHIHBIX 30HAX, a TAKXKE MPH pa3paboTKe MEPOIIPUATHIHA
10 UX OXpaHe U PalOHAIFHOMY HCTIOJIb30BAaHUIO PECYPCOB.
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NPUMEHEHUE TEXHUYECKHUX PEIIEHUI
TP PEKOHCTPYKI MU OBFBEKTOB BEPEI"O3AIIUTBI

I'. . CaapixoBa ™=, T. A. UBaHeHKo

K®Y, Cumghepononw, Poccus
™ sapronovat@mail.ru

KiroueBble cj10Ba: 5KOJIOTHYECKas 0€30MaCHOCTh PEKOHCTPYKIIUH,
Oepero3ammura, TEXHIYECKOE PElICHUEe, HCKYCCTBEHHBIH prd.

O dexTHBHOE OCBOCHUE MPUOPEKHBIX PEKPEAIMOHHBIX TEPPUTO-
puii Pecriy6inku Kpbim TpebyeTt BHeApeHUS TPOAYMaHHBIX MEPOIPH-
STUI 10 TOAACPKAHUIO IPUPOIHO-PECYPCHOTO MTOTEHIIMANA pPeKpea-
LUOHHBIX 00BEKTOB, B TOM YHCJIE II0 PEKOHCTPYKLHUH U CTPOUTEIb-
CTBY COOPY>XCHMH JIA 3allUThl Oepera OT BOJTHOBOT'O BO3ICHCTBUS
u abpazuu. OIHUM U3 MIPEUIOKECHHBIX TEXHUUYECKUX PEIICHUN SBIIS-
€TCs KOMIUIEKC COOPY>KEHHH JUIs BOCCO3JaHHUs, PACIIUPEHUS U CTa0u-
JHM3alUU TUBDKEH Kak o0s3aTeslIbHOro 3JeMeHTa. VICKycCTBEHHBIC
UK B 3aBUCUMOCTH OT MPUPOJHBIX YCIIOBUH, penbeda THa U KOH-
(urypanuu 6eperoBoii IMHUY B IJIaHE MOTYT OBITH CBOOOTHBIMH, T. €.
0e3 IIHKeyAePKUBAIOIINX COOPYKEHUH, MITH B KOMIUIEKCE C HUMH.

Ha mpumepe yuactka nobepexss B T. EBnaTopun (3anagnoe mode-
pexbe Kppima) paccMOTprM BapHaHThI MH>KEHEPHBIX peleHnH o Oe-
pero3aiiuTe U BOCCTAaHOBJIEHHUIO TUISDKHOM moJiockl. PaccmarpuBae-
MBI y9acTOK PacIioyIOKeH HAIPOTHUB TOPOACKON HaOepeXKHOW NMEHH
TepewmkoBoii. OOmmast 1IMHA PEKOHCTPYHUPYEMBIX Oepero3aluTHBIX
coopyxeHui coctapiisieT 1268 M. BoIsBI€HBI yU4acTKH, HAXOISIIIHECS
B aBapUHHOM COCTOSTHHH, JIJIsl KOTOPBIX HE00XoIuMa pa3paboTKa HO-
BbIX BAPUAHTOB PACIIOJIOKEHUS COOPYKEHHUM B CBA3HU C UX HU3KOM pa-
00TOCITIOCOOHOCTHIO.

PaccMoTpeHb! Tpu KOHCTPYKTHBHBIX BapHaHTa TEXHUYECKUX pe-
IIEHUN:

[lepBblii BapuaHT — 3ammrTa Oepera C MOMOIIBIO CTYIIEHYATOTO
YKpEIUIEHUs] C NIPUMEHEHHUEM JKEIe300€TOHHBIX MaCCHBOB, YJIOXKEH-
HBIX Ha MOJrOTOBJIEHHOE OCHOBAHUE, aHAJIOTHYHAS CYIIECTBYIOIIHM
COOPYKEHHUSIM.

Bropoii BapuaHT — 3amuTa Oepera ¢ MOMOIIBIO OTKOCHO-CTYTIECH-
4aToro KperieHWs, BBIMOJHEHHOTO M3 MOHOJHMTHOTO OETOHa Ha
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Y4YacTKe BbIIIE YPOBHS BOJBI AJISI IPEAYNPEKACHUS OTPAXKEHUS BOJIH
OT BEPTHUKAIBHOTO COOPYKEHHUS, TAKXKE C HEJIbIO 3AIIUTHI OT MOIMBI-
BOB IpelycMOTpeHa OepMa IUpUHOH 3,7 M U3 KpYITHOT'O KaMHsI Mac-
coit 300+500 kr ¢ ykioHoM oTkoca 1:4 u pa3menieHue B MOPCKOM ya-
CTH TPOJIONILHBIX BOJTHOJIOMOB (MCKYCCTBEHHBIX PHQOB).

Tpernii BapuanT — 3amuTa Oepera ¢ MOMOIIBIO COOPHBIX KOH-
CTPYKUHMH, COCTOSIINX M3 YHOPHOro 3y0a, OTKOCHBIX CTYIEHYAaThIX
IUINT.

Ha ocHOBe TEXHIKO-3KOHOMHUYECKOTO CPaBHEHHSI BAPUAHTOB U pe-
3yJIbTaTOB HAYyYHBIX HUCCIEIOBAHUI BBISBICHO, YTO HanOoOJee ONTH-
MQJIBHBIH CHOCOO 3aKpeljIeHusl IUIDKa Ha paccMaTpUBacMOM
Y4acTKE — C TIOMOIIBIO0 MPOAOIBHBIX IUIDKEYIEPKUBAIOIINX COOpY-
KEHUH — HCKYCCTBEHHBIX pU(OB (IIPOHUIIAEMBIX BOJIHOJIOMOB).

Hcnonb3oBaHue NpoJOIbHBIX IPOHULIAEMBIX BOJIHOJIIOMOB, PACIo-
JIO’)KEHHBIX HA TITyOnHE 4 M TIO3BOJISIET CYIIECTBEHHO COKPATUTh pac-
XOJ TIeCUYaHBIX HAHOCOB B Mpejeiax ydacTKa MPOEKTHPOBAaHUS [0
10 ThIC. M’

Jis 3amuThl yuacTka B r. EBaTopuu npeanaraercst pasMerieHue
JIBYX HCKYCCTBEHHBIX pH(OB (MPOHHUIIAEMBIX BOJHOJIOMOB). KoH-
CTPYKTHUBHO PH(] COCTOUT M3 METAIMYECKOr0 Kapkaca M HaOpOCKH
KpymHoro kamHs. Pud pasmenen na cexumu 10 x 9 M, obuias npoTsi-
KEHHOCTH pru(oB cocTanisieT mo 80 M Kaxbli, mupuHa 9 M. Uckyc-
CTBEHHBIN pr( COCTOUT U3 § CEKITHHA.

Pu¢bpl KOHCTPYKTHBHO BBIMIOJHSIOTCS U3 KPYIMHOTO KaMHS, YJIO-
KEHHOTO B METAUIMYECKUH KapKac, 3ariayOJieHHbIH Ha 1 M HImKe
ypoBHs Mopsi. CpeaHsis I1yOrHa, Ha KOTOPOH pa3MelaeTcs: ThuIoBast
cTtopoHa puda, B cpeaHeM cocTaBisieT 3,5 M. Bepx Mmerammmueckoro
Kapkaca yctpauBaetcs Ha otMeTke —1,20 M BC, HU3 — B COOTBETCTBUM
¢ penbedom jHa.

[Ipennaraemple HWH)KEHEPHBIE OEpero3alluTHBIE COOPYKEHHS
HanpaBieHbl HAa CHIDKEHHE HAapyIIEHHOCTH B HACTOSIIEM BpPEMEHH
U B OyaylieM, yYUTHIBalOT IPUPOIHBIE YCIOBHA U TPEOOBAHHS SKOJIO-
rMYECKOl 0€30MacHOCTH.
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K BOIIPOCY O KOH®JIMKTAX
PEKPEALIMOHHOI'O TPUPO/IOIO.J1b30BAHHUSI
W JPYTUX BUJOB XO3SIiICTBEHHOM AESITEJILHOCTH
YEJOBEKA B IPUBPEKHOM 30HE

A. 1O. Canun

T'OHH, Mockea, Poccus
™ cather86@mail.ru

KuaioueBble cioBa: pexpeanus, KOHQIUKTH TPUPOAOMOIH30BAHUS,
npudpexHas 30Ha, MIPUPOJIOTIONH30BATENH, WHTEPECHI
MIPUPOAOTIONB30BaTeIeH, OCTPOTa KOH(IIMKTOB.

KoHbauk T Tprpoa0nons30BaHIs MEXAY TYPHUCTHIECKOHN U TIPO-
YUMH TUTIAMH JIEATEIHOCTH YesIOBeKa BO3ZHHUKAIOT M3-3a MX KOHKY-
PEHLIMY 32 OTHH TEPPUTOPUAIBEHBIE PECYPCHI U JOCTUTA0T HAauOOIb-
eH OCTPOTHI B PETHOHAX CO 3HAYUTENBHON INIOTHOCTHIO HACEJICHHUS
1 NUHTEHCUBHOCTBIO XO35IICTBEHHOM 1E€ATEIBbHOCTH.

Jna npubpexxHON 30HBI MOKHO BBIJENIUTH CIEAYIONINE KaTeropuu
MPUPOJOTOIL30BATENCH: OPraHU30BaHHbIE TYPUCTHI; CAMOCTOSATEb-
HBIE TYPHUCTHI; MECTHBIE JKUTEIN B [IEJIOM; MECTHBIE JKATENH, Ojaro-
MOJTyYHe KOTOPHIX MPSMO MM KOCBEHHO 3aBHCUT OT TYypPHUCTOB; Op-
raHbl yIPaBICHUS PETHOHATEHOTO U MECTHOTO 3HAUCHHUST; TypUCTHYE-
CKUH KPYITHBIA OM3HEC; HETYpUCTHUECKUN KPYITHBIA OM3HEC, MPSIMO
WM KOCBEHHO 3aBUCHMBIN OT Typu3Ma (HampuMmep, KpyIHbIE TpaHC-
MIOPTHBIC KOMIIAHUH, OTYYaIONIMe 3HAYUTEIHHYIO YaCTh JOXO/I0B OT
MIEPEBO30K TYPUCTOB); HETYPUCTHUECKUH KPYITHBIN OU3HEC, HE 3aBH-
CAIIMNA OT Typu3Ma WJIM YaCTUYHO 3aBUCAILIUN; TYpPUCTHUECKUNA Ma-
JBIA M cpenHuil Om3Hec (TypareHTCTBa, CPEeCTBA Pa3MEIICHHUS, dKC-
KypCHOHHBIE (DUPMBI U T. [I.); HETYPUCTHYECKUH MANbBI U CpeaHU
Ou3HeC, KOTOPBIA MPSMO WIM KOCBEHHO 3aBHCHT OT TypusMa (kade,
TPaHCIIOPTHBIE KOMIIAHWUH U T. J1.); HETYPUCTUYECKUIA MaJIbIi U Cpe-
HUl OM3HEC, HE 3aBUCHUMBII WJIH YaCTUYHO 3aBUCUMBIN OT TypU3Ma.

B cBoto ouepenb, A KaxA0W BBIIECICHHOW KaTEropuu MpUpOI0-
[10JIb30BATENIEH MOKHO BBIACIIUTD TOCTATOYHO IMIMPOKUN CIIMCOK HH-
TepecoB. HekoTopelie u3 HUX OyIyT OOIIUMH €CII HE JJIs BCEX KaTe-
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rOopUi IPUPOIOTIONH30BATENICH, TO I UX OONBITMHCTBA. )11 yMeHbB-
IICHHUS KOJIMYECTBA KOHMIUKTOB MPUPOIOTIOIB30BAHUS U UX CMSTUe-
HUS TIPEICTABIIACTCS JOTHYHBIM MEPBOOYEPEIHOE YIOBICTBOPCHUE
TaKkWX HHTEpecOoB. K HIM OTHOCHTCS CIIOKOIHAsI KpUMHUHOTEHHAsT 00-
CTaHOBKA, Pa3BUTHE TPAHCIOPTHON W WHOW MH(PACTPYKTYpPHI, KOH-
TPOJIb HaJl MOTOKAMH PEKPEAHTOB U B PsJie CIydacB UX Iepepacipe-
JIEJIEHUE B POCTPAHCTBE M BPEMEHH.

Ja mveromuxcst KOH(IUKTOB MTPUPOIOTIONB30BaHUS MOKET OBITH
BBINOJIHEHA OaJlJIbHAs OIICHKA UX OCTPOTHI. [losTyueHue Takoi OleHKH
KaK CyMMBI OILIEHOK JUIsl BCeX KOH(IMKTOB B TYPUCTHUYECKUX IIEHTPAX
MTO3BOJIUT BBISIBUTh HEKHE «TOYKU HANIPSDKEHUS», OCTPOTA KOH(IIHK-
TOB B KOTOPBIX HanOosibias. [Ipu npoynx paBHbIX YCIOBUSX UMEHHO
JUIS. TAKKX IICHTPOB B MEPBYIO0 O4Yepeb HEOOXOAMMO MTPUHUMATH Pe-
[IeHHS, KOTOPBIC IMO3BOJISAT JOCTHYb CMATYEHUS UMEIOIIUXCS KOH-
(hAuKTOB.

[Ipumep oleHKH OCTPOTHI KOH(IUKTOB MPUPOIOTIOIH30BAHUS JJIsI
TYpUCTHUYECKUX IEHTPOB Ha mpumepe roponoB Tyarce u CeBacro-
TTOJISI IPUBOIUTCS HIDKE.

JIi1s Ka)KI0r0 BBISBICHHOTO KOH(IIMKTA MEXK/y TUIIAMH [TPUPOJIO-
TIOJIb30BaHUs ObLIA OMpefieNieHa CTeIIEHb OCTPOTHI, OT KOTOPOH 3aBU-
CUT OaylbHAsI OIEHKA TS JAHHOTO KOH(IMKTA: CHibHas — 3 Oaiia,
cpenusis — 2 Gamna, cmabas — 1 6amr; manee GayIbl CyMMHUPYIOTCSL.
Huxe nmpuBOIUTCS KpaTKOE OMHMCAHUE PE3YJIbTATOB OCYIIECTBICHHUS
takoil onenku. s Tyarce ObUTO BBISBICHO BOCEMBb KOH(IUKTOB,
HauboJee OCTPhIe U3 HUX MEXIY TPAHCIIOPTHBIM M PEKPEarlMOHHBIM
MIPUPOJOTIOIB30BaHUEM (32 CUET BIUSHUS TOPOJCKOrO MOpTa) U pe-
KpealioHHbIM ¥ MIPOMBINUICHHBIM (BIIHsHUE HedTenepepadaThiBaro-
IIETO 3aB0JIa), CyMMapHas OIleHKa T BCeX KOHQIMKTOB — 14 GaroB.
st CeBacromoiis ObUTO BBISBIIEHO 12 KOH(DIUKTOB, Tak KakK THIIOB
MIPUPOJIOTIONB30BAHUS 371€Ch OOJIbIIE, OJHAKO CTENEHb UX OCTPOTHI
MIPEeNMYIIECTBEHHO HU3Kast, CyMMapHasi OIleHKa — 16 GaioB.

AHaJIOTMYHBIE OLIEHKH MOTYT OBITh OCYIIECTBJICHBI I BCEX
Han00JIee BOXHBIX TYPUCTHUYECKUX IICHTPOB KOHKPETHOI'O PErHOHA.
CwusrdyeHne KOHGIUKTOB MIPUPOIOTIONB30BAHUS TaM, TJIe OHU MPOSB-
JISIOTCS HAanboJee 0CTPo, OKaXKeT OmaronpusaTHeIN ekt Ha Typu3M
1 Ha KaueCTBO KU3HU MECTHBIX JKUTEIICH.
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COCTOSIHUE U YPOBEHbD 3AI'PSI3HEHMSA
KACIIMUCKOI'O MOPsI B 2022 TOY

J. P. CBerameBa

@I'BY Kacnuiickuii MOPCKOU HAYYHO-UCCNe008AMENbCKULL YEHMP,
Acmpaxans, Poccus
™ svetashevadr@yandex.ru

KmioueBbie caoBa: Cepepublii  Kacnuii, Cpeagunit  Kacnouii,
rOCyJapcTBeHHass ceTh  HaONMIoNeHWH, MHUHEpaJbHBIH  a30T,
MHHEpaTBHBIN (hochop, HHACKC 3aTrPsI3HEHHOCTH BOJI.

Kacnmiickoe Mope sIBIsieTCs YHUKAIBHBIM TIPUPOIHBIM 0OBEKTOM,
HMMEIOIIUM BBICOKYIO SKOJOTHYECKYI0 3HaunMOCcTh. COCTOSIHHE U UC-
[I0JIb30BaHUE NMPHUPOIHBIX pecypcoB Kacnus mpeabsBisiror He00Xo-
JMMOCTB PEUICHUS IPUPOJIOOXPAHHBIX 33124 M BO3pacTaromue Tpedo-
BaHUS K THAPOXUMHYECKHM XapaKTEPHCTHKaM KadecTBa BOJHOTO
00BEKTa. ITO CTABUT B YUCIIO IPUOPUTETHBIX 3a7jady U3yUEeHUS [TOKa-
3aresei KauecTBa BOJAHBIX PECYPCOB.

Oxojoruueckas oreHka coctosHusa Kacnmiickoro Mopst npoBoau-
Jach Ha OCHOBAHUH PEKMMHBIX HaOJIIONEHHUN 3a 3arpsi3HEHHEM MOp-
cKoii cpenpl. HabnroeHusi NpOBOAMIIMCH Ha BEKOBBIX OKeaHorpadu-
YECKHUX pa3pe3ax rocyJapCcTBEHHOM ceTn HabmoaeHuli B Kacnuiickom
mope (BP I'CH 111, Illa u IV), a Taxke 1 Ha CTallMOHAPHBIX ITyHKTAX
Habmoaeanii PecnyOnmukn [larecran (Cynak, Maxaukama, U36ep-
Oar).

3HaYMMOCTh MHUHEPAJIbHBIX COCJUHEHHH a30Ta u Qocdopa s
BOJIHBIX 3KOCHCTEM OYE€BMIHA, OHU ABJSIFOTCS OCHOBOW MUTaHUS (Gu-
toriaHkToHa. HopMmainbHOe cooTHomenue ¢ocdopa u a3ota B MOp-
CKOil Bozie cocraBiser 1:15 n nmpuMepHO OTpa)xkaeT cTeXHOMEeTpHYe-
CKHIl cocTaB (uTOouIaHKTOHA. HapylieHne JaHHOIO COOTHOIICHHMS
MOJKET OKa3aTh 3HAUYNTEJIbHOE BIMSHUE Ha YCIOBHS Pa3BUTHs QUTO-
IUTAHKTOHA M, KaK CJIEJICTBUE, HAa IUHAMUKY CBEH SKOCHCTEMBI.

B Ceseprom Kacnium obHapykuBaeTcs HapyleHHE a30THO-(oc-
(hopHOTO OastaHCca B TIOJTB3Y a30TCOAepKaIuX coenuaeHmid. B 2021 T.
cooTHOIIeHne MuHepanbHeIX (Gopm P umw N cocraBmmo 1:75,
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aB 2022 . — 1:50. Takoe pacmpenencHue OMOTCHOB MOXKET OTPaHMU-
YUBaTh MPOAYLUpPOBaHHE (DUTOMIAHKTOHOM OpPTaHMYECKOTO Bellle-
crBa. Takum 00pazoM GOPMHUPYIOTCS YCIOBUS IJIsl pa3BUTHUS 3€JICHBIX
BOJIOPOCIICH.

B Cpennem Kacnmu B 2021 1. 1aHHOE COOTHOIIEHHE COCTABUIIO
1:17,a B 2022 r. — 1:10, 9TO MOKET CBHACTENLCTBOBATH O BEICOKOM
noTpebIeHnn OMOTEHOB (PUTOTIIAHKTOHOM U O OJIaroMpUsATHBIX yCIIO-
BHSAX JUISl pa3BUTHUS CHE-3€JIEHBIX BOJOPOCIIEH.

Onpenenenue KauecTBa BOABI UCCIIEAYEMON aKBAaTOPUH ITPOBOAU-
JIOCHh MO THAPOXUMHUYECKUM TOKa3aTeIsiM C UCIOIb30BaHHEM KOM-
IJIEKCHOTO WHACKca 3arpsisneHHocTr Bog (M3B).

Pacuer 3B mokazai, 4To BOJBI MOBEPXHOCTHOTO W MPUAOHHOTO
ropusonta CesepHoro Kacnus B uccnenyeMbix paifoHax OTHOCSTCA
ko II kmaccy kauectBa BoJ «4uCTBIE». [I0 CpaBHEHHIO C MEPUOIOM
20162020 rr. B 2022 1. ypOBEHb 3arpsI3HEHHOCTH CHHU3WJIICS Ooiee
YeM B J[Ba pasa.

Mopckasg cpena B HOBEPXHOCTHOM W NPHUIOHHOM TOPH30HTax
Cpennero Kacnust paznuuainachk 1o YpOBHIO 3arpsi3HEHHOCTH. AKBa-
TOpHS TIOBEPXHOCTHOTO TOPH30HTA B pailOHE MyHKTOB HAOIIOACHHUN
Cynak, Maxaukana, M36ep0am otHOcuTes K [V Kitaccy kauecTBa BOX
«3arpsi3HEHHBIEY, & MPHUIOHHBIN CIIOW XapaKTEepH3yeTcs KaK «yMe-
penHo 3arpszaenHsnii» (111 kmacce).

CpaBHUTENbHBIH aHAIN3 KOMIUIEKCHOW XapaKTEpHUCTUKHU 3arps3-
HEHUs BOJ MCCIELyeMON aKBaTOPUU MOKa3al BO3pacTaHUE HArPy3KH
Ha YKOCHCTEMY B I0)KHOM HanpaBiacHHN. CaMbIMH 3arpsI3HEHHBIMU BO-
JaMH OKa3ajJHuch BOJbI SKOCHCTEMBI B CeBEpHOM paiioHe CpemHero
Kacnust, HanOonee OaronpusTHBIE yCIOBUS OKPY KAIOLIEeH Cpesibl 1o
N3B ¢opmupyrorcs B paiioHe YCIOBHOW TpaHUIIB MexX 1y CeBepHBIM
Kacmmem u Cpenanm Kacrimem (BP I'CH 1V).
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HNCCIEJOBAHUE BJIMSAHUA CTOKA
HA YCTBEBBIE B3MOPbBA U JIOJIMHbI PEK
IOI'O-3AITAZIHOI'O KPBIMA 110 PE3YJIbTATAM
MATEMATHUYECKOT'O MOJAEJIUPOBAHUA

H. A. CBuuieBa

MT'U, Cesacmonons, Poccus
™ irasvishcheva@yandex.ru

KaioueBble cjioBa: THApaBIMYecKas MOIETb, YCThS PEK, Pacxosn
BOJIBI, 3aTOTUICHUE, paciipecHeHne, CeBacTONONBCKUN PETrruoH.

[lyTem umcneHHOTO MOJETHPOBAHUS WUCCIEIOBAHO BIUSHUE PEd-
HOTO CTOKa Ha 0eperoByI0 W MPUOPEKHYIO 30HBI B YCIOBUAX KIMMa-
TUYECKHUX Bapuanuil. B kadecTBe 00beKTa BEIOPAHBI YCTHEBHIC B3MO-
pPbA U aKTUBHO 3acTpauBarolluecs MOJUHBI Majbix pek FOro-3aman-
Horo KprpimMa, moaBepKeHHbIE HETAaTHBHOMY BIIHMSHUIO MaKCHMallb-
HOTO cTOKa. Llenb paboThI — ompe/ienenne 30H 3KOJIOTHIECKOT 0 pHCKa,
00YCJIOBIEHHOTO PaCIPECHSIIOIIUM BIUSHUEM CTOKA PEK Ha YCTHEBbIC
B3MOPbSA U 3aTOTUICHUEM MTOHMEHHBIX TEPPUTOPHUIA.

[IpoGnema nCHOTB30BaHUS PECYPCOB yCThEB MalbIX pek Kprima
BBI3BaHA HEJOCTATKOM HAyYHOTO0 OOOCHOBAaHUS THAPOTCXHHYECKUX
MEpOIPHUATUH, HANIPABICHHBIX HA MUHUMH3AIMIO yIIepOa OT maBoj-
koB. [Ipu BEIHOCE 0OJBIITIOTO 00BEMA MTPECHON BOJBI B MOpE HapyIia-
€TCsl BEPTUKAJIbHBIN ra3000MEH, YTO MOXKET MPUBOAMTD K JICHUIUTY
KHCIIOpOJia ¥ TUOENH TUAPOOHOHTOB. [IpOTHO3HBIE OIEHKH OMACHBIX
THIPOMETEOPOTIOTHUECKUX SBICHUH B pACCMAaTPHUBAEMOM PETHOHE OT-
CYTCTBYIOT, YTO ITOBBIIIAET aKTyaJIbHOCTh IPIMEHEHHUSI MaTeMaTHde-
CKOTO MOJIEIMPOBAHMS AJIS UCCIEIOBaHMs U NMPOTHO3a Pa3BUTHA Ma-
BOJIKA M €r0 BIIMSHUS Ha YCThEBBIE 00JIACTH pEK.

C uCnonp30BaHMEM MHOTOJIETHHX JaHHBIX HAONIONEHUI CceTH
Pocruapomera (1990-2020 rr.) u MI'M PAH (2017-2024 rT.) BBITION-
HEHO MOJEIHPOBAHUE PEYHOrO CTOKAa IPHU CPEAHHX MHOTOJIETHUX
1 DKCTPEMANBHBIX 0CaKaX, IIOYYEeHbI THIPOJIOTHIECKHE XapaKTePH-
CTHK B PycClax peK (CKOpOCTb T€UEHHs, PacX0J], yPOBEHb BOJIBI), I10-
CTPOEHBI KapThl 30H 3aToIuieHus NoiM pek YepHoii, benpbek, Kaun
U AJBMBIL.
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J1s ONeHKHM BIMSIHUA PEYHOTO CTOKA Ha YCTHEBBIE B3MOPBS PEK
IOro-3amagnoro KpeiMa pa3paboTaH M HCIHOJIb30BaH HOBBIH OJIOK
TUIPABINYCCKON MOJIen. B OCHOBE alirOpuTMa JICKUT UIes CpaBHE-
HUS COJICHOCTH TUTIOMa PAaCIPECHEHHOW BOJBI yCTHEBOTO B3MOPHS C
COJICHOCTBIO MOPCKOM BOJIblI, PACIOJIOKEHHON 3a MpeaeiaMu 30HbI
BIIUSTHUS PEYHOTO cTOKA. [10CTpOEHBI KapThl 30H PACIIPECHEHUS YCTh-
€BBIX B3MOPhEB N3YYaEMBIX PEK ITPH CPEIHUX MHOTOJIETHHUX U IKCTPE-
MaJbHBIX OCaZKaX. Pe3yJbTaThl MOJENHPOBAaHUS COTIACYIOTCA C
HaTypHBIMH TaHHBIMU.

B nepcriektuBe miaHupyeTcs HCIOJIb30BaTh THAPABIHYECKYIO MO-
JIeJTb [T IPOTHO3a TTAaBOIKOB Pa3IMYHON 00€CIIEeYeHHOCTH CTOKA U UX
BJIMAHUA Ha YCTBCBBIC B3MOPbA U 3aTAIlJIMBACMbIC TCPPUTOPHUHU.

roJIOBOM XOJI YPOBHS TPO®HOCTHU
IoJyboro 3AJMBA (HEPHOE MOPE)

K. A. Cienuyk, T. B. Xmapa ®

MTI'U, Cesacmononw, Poccus
™ xmara@mhi-ras.ru

KuaroueBnle ciaoBa: mHIekc TpodHOocTH, mHAeKCe E-TRIX, momens
KadecTBa BoAbl, ['ory0oii 3anuB.

O/HUM W3 HEONArompHUATHBIX MOCTICICTBHI aHTPOIIOTEHHOTO BO3-
JICUCTBUS HA YKOJOTUUECKOE COCTOSIHUE aKBATOPHHU SIBISICTCS TIOBBI-
IHICHHE YPOBHS TPOGHOCTH ee Bol. B paboTe BOCIpOM3BOANTCS TOI0-
BO# X071 XJI0podWILIa @, a30Ta HATPATOB U HUTPUTOB, aMMOHHS, ()OC-
¢dopa docdaror, kucaopoaa s Boa ['0y00ro 3anuBa ¢ MOMOIIBIO
MoJIeH KadecTBa Boj. Ha 0CHOBE 3TMX OMOr€OXMMHYECKUX MOKa3a-
TeNei MPOU3BOANTCS NANBHEHINNI pacueT HHCKCa SBTPOPHUPOBAHUSL.
ITo pe3ynbTaraM MOJENBHBIX PAcUCTOB aKBATOPHS OO0JIAJaeT XOpo-
[IMM Ka4eCTBOM MOPCKHX BOJ CO CPEIHHM YpPOBHEM TPOGHOCTH.
JIvnib B XOJIOMHBIN Mepuos (C sSTHBaps MO MapT ¥ B KOHIIE JIeKaOpsi)
MoKa3arenb HWKe 4, 4TO COOTBETCTBYET HU3KOMY YPOBHIO TPOQHO-
cTu. MakcumanbHOE 3HaUYCHHE UHJICKCA PUXOJIUTCS HA HAa4aio CEH-
Ts10ps (4,39), MuUHMMaNEHOE — Ha KOHel aexabps (3,82). Hanbonpmas
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KOppeIsnus WHAeKca TPo(HOCTH HAOIIOMaeTCs ¢ XJIOPOPHILIOM d
(r= 0,84), munepanbubiM azoroMm (r = 0,80) u obmum hochopom
(r=10,78). Pacuer 0THOCUTENHLHOTO BKJIaJ]Ja KOMIIOHCHTOB, BXOISIIIIX
B pacueTHyI0 (opMyITy WHAEKCA, TOKa3all, YTO OCHOBHBIM (haKTOpoM,
OTPEICTSIONIMM YPOBEHb 3BTpoduKanuu Boj ["omyboro 3amuBa, sB-
JSETCS KOHIICHTPAIMS MUHEPAIbHBIX (opM azoTa. JlaHHOE mccieno-
BaHHE MOXKET CTaTh BAXXHOU IMOAJIEPIKKOM IS IEATENHHOCTH 110 MO-
HUTOPHUHTY, TIO3BOJISAS PACIIPOCTPAHUTh HHIEKC TpohHOCTH Ha Ooee
KPYTHBIE TEPPUTOPUH, TA€ JASITEIHHOCT M0 OTOOPY MpoO Ha MecTe
TPYZHO OCYIIIECTBUTD.

Pabota BeImONTHEHA B pamMKax rocyaapcrseHHoro 3aganus ®I'BYH
OUIL MI'1 o Teme FNNN-2024-0016.

BJIMAHUE AIIBEJIVIMHI'OB, BOSHUKAIOIIUX
B IPUBPEXKHOM AKBATOPHUM FOXKHOT'O BEPET'A
KPbIMA, HA EE KUCJIOPOJHbII PEXXUM

E. E. Copra ', T. B. Xmapa '™, U. B. Me3ennesa *

" mr U, Cesacmononw, Poccus
2 CO I'OHH, Cesacmonons, Poccus
™ xmara@mhi-ras.ru

KiroueBble  cjioBa:  amBEJUIMHT,  KUCJIOPOAHBIM  peXHM,
OuoreHHsIe 3y1eMeHTH. [ omy0oii 3amuB.

Paiion  mpubpexxnoit 3ol  FOxHoro Gepera  Kpeima
XapakTepHu3yeTcs 3HAaUUTEIbHON AMHAMHYECKOH aKTUBHOCTBIO, O YeM
CBHIETEIBCTBYIOT  MHOT'OYHMCIICHHBIE cllyyau IIPOSIBIICHUS
anBEJJIMHIOB HAa TOBEPXHOCTH Mops. M3 nmuTepaTypHBIX JaHHBIX
u3BecTHO, uTo Yy KOBK npeobnanaroT anBesuinHru, BO3HUKAIOIINE MTPH
BIOJBOCPErOBBIX BETPax C 3alaJHOW COCTAaBIIIONIEH B BEKTOPE
CKOPOCTH — IOTO-3alaJHbIX, 3aMafgHbIX M CEBEepPO-3aMafHbIX —
B pe3yJbTaTe TOro, YTO CpeAHsis INyOuHa menbga B JaHHOM paioHe
coctaBnsier 6onee 50 M, YTO NPEBBIIACT TOJIIMHY SKMaHOBCKOTO
[IOTPaHUYHOI'O CIIOA.
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Ha ocHoBe ananm3a MHorojeTHux aaHHbIX 3 BOJI MI'U 3a nBa
neprona 19862007 rr. u 2012-2021 rr. mpuBeaeHB! XapaKTEPUCTUKU
anBEJUIMHIOB B akBaTopuu [omy0Ooro 3ammBa, BKJIIOYas paiioH
pacIoJIoKeHHUS ~ OKeaHoJjorndeckoit 1urarpopmer B Karusenw,
U SITTUHCKOTO 3alMBa, WX MPOJODKUTEIBHOCT, W BIIUSHUC Ha
U3MEHEHHE  TEMIIEPaTypHOTO W KHCIOPOJHOTO  PEKHMOB
U COJIepKaHMsI OMOTeHHBIX DIIEMEHTOB. AHAITM3UPOBAJINCH JaHHEIE 3a
Mai — aBTyCT, Ce30H HamOoJiee YacTO BO3ZHWKAIOIINX AalBEJUTMHTOB
U JIETKO PETUCTPUPYEMBIX H3-3a OOJBINOW pa3HUIBl TEMIIEpaTyp
MTOBEPXHOCTHOTO U TIIyOMHHOTO CIIOEB BOJ.

Hns nernero nepuona 1986-2007 rr. nNpoaoJKUTENBHOCTD
ANBEJIMHIOB M3MEHSJIach OT 5 10 24 9 ¢ mepenajoM TeMIeparyp
>8°C (mromp 1986 1.) M yBeNMMUYEHHWEM COJMEPKAaHHUS KHCIOpOaa
B MMOBEPXHOCTHOM CJIO€ BOJ JI0 7,76 MJI/JI, IPU STOM JO anBeJUIMHTA
9Ta BETMYHHA Ha 3TOM K€ TOPU30HTA COCTaBsa 5,39 mi/m.

AHanmu3 coBpeMeHHOH 0a3pl maHHbIX ¢ 2007-2021 TT. MO3BOIIII
BBISIBUTH allBEJUIMHTH B akBaTopuu I omy6oro 3ammBa B mae 2012 r.,
mae 2013 r. u urone 2021 r. ITokazano, uro B mae 2012 r. HaOIo-
JTAJIOCh HECKOJIBKO alBEJUIMHTOB C MPOJOIDKUTENFHOCTRIO OT 6 9 110
CYTOK U mepemagoM Ttemnepatyp or 9 npo 10°C. AnsemnuHr
COTIPOBOXKIANICS YBEIIMYCHHEM COJIEpIKaHUS KHCIIOpoJia
B IIOBEPXHOCTHOM CJIO€ BOJ O 7,36 MII/I IIPH €r0 COACPIKAHUHU IO
anBeJUIMHra Ha ypoBHE 5,86 mi/in. MOXHO OTMETHTh, YTO B Mae
2013 r. mo cpaBHeHHIO ¢ MaeM 2012 1. Habmrogancs Oojee cialbIit
AnBEJUIMHT, Tepernaj TeMIeparyp cocTaBisui MeHbiie 8 °C, 4To
OTPas’WIIOCh M HA COJEPKaHWU KHCIOPOAa B TOBEPXHOCTHOM CIIOE
BoA. B mepmoj amBeiiMHTa €ro 3Ha4€HHWE COCTaBHIO 6,9 Mi/i (7o
anBesuHra 6,54 Mi/im). Emte Oosiee cnaOblii anBeTUHT UMENT MECTO
B utoHe 2021 Tr., MOCKOJBKY €ro HpOAOKUTEIBHOCTh COCTaBUJIA
OKOJIO 7 4, a mepemnaj| TeMieparyp u3Mmensuics ot 6,5 °C Ha riryOouHe
1 M g0 5,5 °C na rirybune 5 M, mo3ToMy ¢ OOJBITUM COMHEHHEM JTO
MOXHO Ha3BaTh alBEJUIMHIOM, YTO OTPa3sWiIoCh Ha JIOBOJBHO
PAaBHOMEPHOM pAaCIpENeNIeHuH COAep)KaHUs KHCIOpoAa Ha BCeX
TOPU30HTAX.

C yyeroM BaXHOTO 3HAYCHUS AaNBEJUIMHTOB JUIS OLEHKHU
9KOJIOTHYECKOTO COCTOSIHHS TPHUOPEXKHBIX aKBATOPWUH NanbHEUIee
€ro M3y4yeHHe, OCOOEHHO CE30HHOM JMHAMUKH C IOAPOOHOU
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nHbOpMaIUe 0 COIEPKAHUN KHCIOPOAa U OMOTCHHBIX 3JIEMEHTOB,
SIBJISIETCSI 0CO00 aKTyaTbHBIM.

PaboTa BeImOIHEHA B paMKax rocyaapcTBeHHOro 3aganus ®I'bYH
OUIL MI'M o teme FNNN-2024-0016.

JANPOOEPEHIIMAJIBHBIE PEAKIIMU TIMATOMOBBIX
U JUHO®UTOBBIX MUKPOBOIOPOCJIEN
HA IIPUCYTCTBHE B CPEJE 'EPBUIIUJA I'NINDOCATA

E. C. Coromonosa =, H. 0. llloman, A. . AkumoB

UnbIOM, Cesacmononw, Poccus
™ solomonov83@mail.ru

KiroueBble cj10Ba: MUKPOBOJIOPOCIIH, 3arps3HEHHE, TepOUIIUI TIIH-
(hocat, mpoTouHas IMTUTOMETPHUS, OakTepuH, GOTOCHHTETUIECCKAS aK-
THUBHOCTb.

3arpsi3HEHHE OKPYIKAIOLIEH Cpelbl B HACTOSIIEE BPEMs SIBIISCTCS
Cephe3HOM MPOOIEMOil BCero MUPOBOTO cOO0IIEeCTBA KaK ITOOOUHBIN
a¢ ekt ypOaHU3aUK ¥ UHIYCTpHATIU3AIMHA. A pa3BUTHE CEITBLCKOXO-
3SCTBEHHOW AEATENFHOCTH, KOTOpas COMPOBOXKAACTCS WHTEHCHB-
HBIM HCIIOJIb30BAHUEM PA3IUYHBIX XMMUYECKUX BEILECTB, BBIBUTACT
JaHHYIO IPo0JIeMy B psifl IEPBOCTEIICHHBIX 3a7a4 B 9KOTOKCHKOJIOTU-
Yeckux uccienoBanusx. Cpely 3arps3HSIONMX BEHISCTB, aKTUBHO
UCTIONB3YEMBIX B arpapHoil MPOMBIIUICHHOCTH 110 MacliTadbam Mpu-
MEHEHUS BBIACIIIOTCS TepOUIMIbI, B YACTHOCTH 3aHMUMAIOLIMN IIep-
BOE MECTO B MUpE 10 00beMaM mpou3BojicTBa rimdocar. [IpoBeneno
KOMIUIEKCHOE JKCIIEPUMEHTAIbHOE HMCCIeJOBaHNE BIUSHHUS TepOu-
nuaa raudocara Ha MOPGOJIOrHYECKHE, CTPYKTYPHO-(QYHKIMOHATb-
HBbIE, IUTOMETPHUECKHE U (IIyOpeclieHTHbIE ITapaMeTPbl MUKPOBOJIO-
pocieii. ITokazaHo, 4TO BOAOPOCIN Pa3HbIX CUCTEMAaTUYECKUX IPYyIIT
M0-Pa3HOMY pearupyroT Ha aeiictue rimdocata. I'mudocar uHruOu-
PYeT POCT IMaTOMOBBIX BOAOPOCIEH, CHIKasI BBIXOJ KOHEUHOH OHO-
Macchl. [{uroTokcndeckoe neiicTBre riudocara MposIBISAETCS B yBe-
JMYEHUH MPOAYKLIUH PEaKTUBHBIX (POPM KUCIOPOa, ACTOSAPU3ALN
MUTOXOHJIpHAIBHBIX MeMOpaH, aucOanance (hepMEeHTaTUBHON (dCTe-
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pa3HoOIT) aKTUBHOCTH KJIETOK, CHIKEHUH 3(PPEKTUBHOCTH paboTHI (ho-
TOCHHTETHUYECKOTO arnapaTa KIeTok. Takxke HaOmogaercs psi apy-
IUX Crenu(pUICCKUX peaKIuii: yBETHUCHUE CII0KHOCTH KIJICTOK BOJIO-
pocCIield, CHIKEHHE aBTOQIIYOPECICHIINN XJIOopopHiLia W TPOIeHTa
KHBBIX KieTok. [IpoTuBomonoxHbiii 3¢ ekt Obl1 0OHApYXKEH Y ITU-
HO(QUTOBBIX Bogopocied. ['mudocar cTumynupoBasl poct quHOMIa-
refuIsT. ['opMe3ucHbBIH pOCT MOTEHIIMAIBHO TOKCHYHON TMHO(DUTOBOM
Bomopociu P. cordatum OOBACHSIICS CIOCOOHOCTBIO 3TOTO BHIA
pacTu 3a cuer riudocara Kak ¢IMHCTBEHHOI0 UCTOYHHMKA (ocdopa.
[Ipu 3TOM y BOJOpOCHH HAOIOJAIOCH MOBBIMIEHHE 3()(HEKTUBHOCTH
(hOTOCHHTETHYECKOTO anmapara KIeToK 1 uX (hepMeHTaTHBHOM (3CTe-
pasHoif) aktuBHOCTH. [IprunHa ropmesncHoro pocta P. micans npu
KOHIeHTparmy raudocara 100 Mxr-m ' 10 koHIa He scHa. Bo3MoxHO,
3TO CBSI3aHO C HHTEHCUBHBIM POCTOM OaKTEpHii B KyJIbTypax, 4To CITO-
cOOCTBOBaJIO OBICTPON MHUHEpANH3aIMK TIauQocaTa U yBEITUICHUIO
ouomoctymHOCTH Bocdopa 1 MuKpoBomopocieit. ['epOurua B KoH-
ueHTpanusax 150 u 200 MKT-JI | OKa3bIBaJI [IATOTOKCHYECKOE IEHCTBHIE
Ha P. micans.

Takum 00pa3om, BUIOBasE CHEIU(UIHOCTh MUKPOBOZOPOCIICH K BO3-
JEWCTBHIO TIU(OcaTa B MIPUPOAHBIX YCIOBUSAX MOTEHIIMATHHO OMacHa
M3MEHEHHEM BHIOBOH CTPYKTYPHI OHOIIEHO30B, B YaCTHOCTH yMEHBIIIE-
HHUEM YHUCICHHOCTHU AMAaTOMOBBIX BOI{OpOCJ’IefI 1 YBCIIMYCHHECM BKJIaJa
MOTEHIIMATLHO TOKCUYHBIX BHJIOB TUHO(MUTOBBIX BOJIOPOCIICH.

KAPBOHATHASI CUCTEMA A30BCKOI'O MOPSI
BECHOM 2024 TOJIA

B. B. Copoxuna *, B. B. Kyasirun, A. C. MuxaJjko,
E.I. Anemmnna

IOHI] PAH, Pocmos-Ha-/flony, Poccus, Poccus
My sorok@mail.ru

KiarwoueBble cjoBa: Kap60HaTHa$I cucreMa, A30BCKOE MOp€.

KomMnekcHble uccnenoBaHusi BOCTOYHON 4acTH TaraHporckoro
3alMBa mOpoBeAeHel B mepuon 12-17 ampens 2024 r. Ha
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HUC «IIpodeccop [TanoB», AzoBckoro mopst — 22—27 anpens 2024 T.
Ha HUC «Jlene6». Bcero Obuio BBIMOMHEHO 23 THAPOXUMHYECKHX
CTaHIINY.

Ha ocHoBe THIpOXUMHUYECKAX HAOMIOMECHUN TpOoaHaTU3UPOBAHO
COCTOSIHME KapOOHATHOM CHUCTEMBI BOJ A30BCKOTo Mopsi. B kadecTse
KapOOHATHBIX TTAPAMETPOB OBUIM M3MEPEHBI 1EeI0YHOCTh U pH. Pac-
YeT MmapamMeTpoB KapOOHATHOW CHUCTEMBI BHIIIOJHEH C WCIOJIh30Ba-
HreM nporpammbl PyCO2SYS, nByx anropuTMoB, HanOoJjee moaxo-
JISTIUX 110 YCTIOBUSM CPEIBI.

J1s MeTkoBOTHOTO A30BCKOTO MOPS XapaKTEPHO HEKOHCEPBATHB-
HOE TIOBeIeHHe o0miei menounocTr (Alk) u pacTBopeHHOTO HEopra-
Hugeckoro yraepona (DIC). B anmpene 2024 r. noHckas Boaa (aenbTa
JloHa) oTiM4anack OTHOCHTEIBHO OoJiee BRICOKMMHU 3HaUeHUssMU DIC
(6onee 4 mmonb/kr), yeM Bofa B TaraHporckom 3anuBe. B 3amuBe
B muanasone conienoctu 1-6 E.IL.C. xonmnentpanus DIC B cpearem
cocraBuia 3,4 MMOJIb/KT, U3MEPEHHBIE BeTUUnHbI pH oTianuanuck ca-
MBIMH BBICOKHMH 3HAYCHHSIMH B A30BCKOM MOpPE, YTO CBHUJETEIb-
CTBYET O HAIM4YNH (POTOCHHTE3a B TOBEPXHOCTHOM TOpH30HTE. B mpu-
JOHHOM TOpH30HTE Mpeobianany mporecchl MuHepanuzamun OB.
B nnamnasone conenoctu 7—14 E.I1.C. 3nayenus DIC noHmkamuce (0T
3,5 mo 2,3 mMonw/kr). Ilpu manpHEHIIeM yBETHYEHHUH COJCHOCTH
B OTKPBITOH YaCTH MOPS 3HAYCHUS YKa3aHHBIX ITApaMeTPOB KapOoHaT-
HOM CHCTEMbI HE3HAUNTENBbHO YBEIUIHBAIHCH (0 2,6 MMOJIB/KT).

B A3z0oBckOM MoOpe B CHITy €ro MPUPOJHBIX 0COOEHHOCTEH (OTHO-
CUTENFHOW pPaCIpECHEHHOCTH PEYHBIMH BOJAMH W MEITKOBOIHOCTH)
CO3/1al0TCsl OJIarONPUSATHBIC YCIOBUS KaK JUIsl MPOAYKIIMH, TaK U JJIs
JNECTPYKIIMH OPraHUYEeCcKOro BeliecTBa. Hanbonee MHTEHCUBHO TIPO-
IYKIIMOHHBIE TPOLIECCHI MMPOTEKAIOT B TaraHpOrcKOM 3aJIMBe B TUara-
3o0He coneHocty 4—6 E.II.C., 0 ueM CBHIETENbCTBYIOT MOBBIIICHHBIE
3HaueHus: pH. Hamuunme B A30BCKOM MOpeE JIOKaIBHBIX oOJjacTei
C HU3KUM 3HaueHHeM pH 1 BRICOKMM TapliuaibHBIM JaBICHUEM yTJie-
KHCJIOTO Ta3a B TOBEPXHOCTHOM CJIO€ BOJ MOKHO OOBSICHUTD JIOKAJTb-
HBIM TIpeo0iialaHieM TPOLIECCOB AECTPYKIINH.

B nenom Taranporckuii 3aimuB, 1o CpaBHEHUIO C PEYHBIMU BOJAMH
JloHa W OTKPBITOW YACTHIO MOPS, OTIUYAETCS OTHOCHUTEIHHO TOHH-
JkKeHHBIMH KoHIeHTparusamu CO, u mapuuansHoro masieHus CO,
(pCOy). B ampene 2024 r. B noHCKO#1 Bojie KoHIeHTpanuu CO, Obun
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BBICOKAMH, U3MEHSACH B ipenenax 30—60 mxmois/kr, pCO; — B mpe-
nenax 600-1400 mxaTtm, B 3T0 Bpems B TaraHporckom 3ajauBe B IO-
BEPXHOCTHOM TOPH30HTE OHHM HE MpeBbImanu 15 mxMmonb/kr u 370
MKaTM COOTBETCTBEHHO; B OTKPBITON YacTH MOPs — OBLTH B TIpezenax
11-22 mxmoib/kr u 230-480 mkxaTM. MuHepaau3aius OpraHuye-
CKOTO BEIIECTBA B MPUJOHHOM CJIO€ IPUBOAMIIA K 00OTAIICHHUIO MPH-
JIOHHOU BOJABI YTIEKUCIOTOM.

OINPEJIEJIEHUE CUJIMKATOB B MOPCKOM BOJIE
MHOCJIE 3AMOPO3KH

I. B. Tapacesuu “, JI. C. Xopykwuii

MTI'U, Cesacmononw, Poccus
™ d.tarasevich@mbhi-ras.ru

KiioueBble cj10Ba: CHIIMKAThI, KPEMHHH, 3aMOPO3Ka, IOIPEIIHOCTb,
MeTo1 100aBOK.

Kpemuuii BXOTUT B YHCIIO KIFOYEBHIX OMOTEHHBIX 3JIEMEHTOB BOJI-
HBIX 3KOcHCTeM. [ TaBHBIMHU €ro MOTPEeOUTENIMU B MOPCKHX COOOIIIe-
CTBax SIBJISIIOTCS AMATOMOBBIE BOJOPOCIU U PATUONIAPUHU, B 3HAUU-
TEJIbHOU CTEIEHU ONPEEIISIIONINE BEIMYUHY IEPBUYHO-TIPOTYKLIIUOH-
HOTO TIOTEHITHajla MOPCKUX OHOIIeHO30B. Poib kpeMHUS B (PyHKIINO-
HUPOBaHWU  OWOTHI  (QOTHYECKOTO  CJOS  MOpS  ITO3BOJISIET
paccMaTpuBaTh 3TOT 3JIEMEHT B KaU€CTBE MHIMKATUBHOT'O TOKA3aTEeNs]
[P OLIEHKE 3KOJIOTUYECKOTO COCTOSIHUS TOTO UM MHOIO y4acTKa aK-
BaTOpHH.

HHTtepec K H3yYCHHUIO MOCTYIUICHUS M KPYroBOPOTa KPEMHUS
B MOPCKHX DKOCHCTEMaX OOYCJIOBIEH TECHOW CBSI3bI0 JKOJIOTHYE-
CKOro MeTaboJi3Ma 3TOTO AJIEMEHTa C TII00aIbHBIM IHKIOM YTJie-
pona, B yactHocTH ¢ moriomeHneM CO» u3 aTMocdepsl AUATOMO-
BBIMU BOAOPOCISIMU.

KpyroBopot xpemMHHUsI B 3HAYUTENBHON CTENIEHHU 3aBUCHUT OT HH-
TEHCUBHOCTH OMOTCOXUMHUCCKUX IUKIIOB JPYTHX OMOTEHHBIX 3Jie-
MEHTOB. DBTPO(QUPOBAHHUE aKBATOPUI, COITPOBOKIAIOIICECS TOCTYII-
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JIEHWEM COeMHEHUH a3oTa u Gocdopa, CrrocoOCTBYET pOCTY UUCIICH-
HOCTH (PUTOTUIAHKTOHA, B TOM YHCJIE JUATOMOBBIX BOJOPOCIEH, 4TO
MIPUBOJIUT K JIEHUITUTY PACTBOPUMBIX CHIIMKATOB B (DOTHUYECKOM CIIOE.

['TaBHBIM TTOCTaBIIMKOM COEIMHEHWH KPEMHHUS B BOJAOEMBI SIBIISI-
eTcst peuHoi cTok (10 80 % OT CyMMapHOTO MOCTYIUICHHS), a TaKkKe
S0JIOBBIH MEPEHOC, BHINIEIAYNBAHUC IOHHBIX OTIOXKCHHUN U pa3pylie-
HUE CKAJIbHBIX TIOPO/I.

Omnpenernenne KOHIIEHTPAINN PACTBOPEHHBIX COECITMHEHHA KpeM-
HUSl OCYIIECTBIIACTCS B paMKaX THIPOXUMHUYECKHX HCCIIEIOBaHUH,
BBITIOJTHSIEMBIX Kak B akBaTOpuu CeBacTOMONBCKONH OyXTHI, TaK U BO
BpeMsI DKCIICTUIINI B TIIyOOKOBOHYIO YacTh YepHOTO MOpSI.

Bo BpeMst 3KCIeIMIIMOHHBIX UCCIIE0BAHUM OTpeiesIeHHE KOHIIEH-
TpalK CUJIMKAaTOB HETIOCPEICTBEHHO Ha OOPTY Cy/HA B psiZic ClTy4yaeB
HE IPEeJICTaBIAETCS BO3MOXKHBIM. [ mocnenyroiero aHanmsa B Oe-
peroBoii mabopatopuu MPoObl BOABI GUIBTPYIOT H 3aMOPaKHBAIOT.
[Tpu 0O6paboTke Mpod mocie uX pazMOpPO3KH HEOOXOJUMO YUHUTHIBATH
CHOCOOHOCTh KPeMHUsI 00pa30BBIBATH MOJMMEPHBIE (POPMBI, YTO MO-
JKET NCKaXKaTh Pe3yIbTaThl aHATN3a.

Jna onpeneneHus BIMSHUS 3aMOPO3KH TIPOO Ha MOBEJEHHE pac-
TBOPEHHBIX (JOPM KPEMHEKHCIIOTHI ObLIa BOCTIPOM3BEACHA TIOCIIEIO0-
BaTEIbHOCTH JEUCTBUH, OCYIIECTBISIEMBIX PU 0TOOpE MPOO B yCIIO-
BHSIX pefica. beura oToOpana mpoba Bonbl y Oepera ApTHILIEPHICKOI
OyxThl. KOHIIEHTpaIio pacTBOPEHHBIX CHIIMKATOB OMPEACTISIIN KaK B
HATypaJIbHOW MPOQHUIBTPOBAaHHON Npo0Oe, TaKk U B MOAEIHHBIX IPO-
0ax, IPUTOTOBIIEHHBIX HA €€ OCHOBE METOJ0M 100aBoK. s 3TOTO
K MOPCKOH BOJie H00aBJIsUTH M3BECTHOE KOJIMYECTBO PACTBOPEHHOTO
KpEeMHHS B BUJE PacTBOPa, MPUTOTOBICHHOTO M3 CTaHIAPTHOTO 00-
pasrma.

Yactp o6beMa UCXOAHOH MPoOBkI, a Takke mpod ¢ 100aBKoi ObLIa
3aMOpO’KE€Ha B HaJIBI€HOBHIX (prmakonax mpu —18.0 °C, kak 310 mpo-
HCXOJUT B YCIOBUSIX SKCIIETUINN. 3aMOPOKEHHBIE TIPOOBI XPaHHIIIHCh
B MOPO3HJILHOM Jiape B TeueHue 20 queil. B nensx obecrnieuenus enuu-
CTBa ycJ0BUH 00pabOTKH pa3MOPO3KyY MPOO OCYIIECTBIIIIN B TEPMO-
crare npu Temreparype 20 °C: mocie mojHOTo OTTauBaHUs NPod ux
SKCTIOHHPOBAJIH B TEX XK€ YCIOBUAX B TeueHHe 12 4.

CraTHCTHYECKHMI aHaIu3 pe3yJIbTaToB, MOMYYECHHBIX B XOJ€ aHa-
au3a Ipo0, MPOBEICHHBIX Yepe3 MPoLeypy 3aMOPO3KH, MTOKa3ajl, 4To
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OTHOCHTEIbHASI OIIMOKA OIpeeNeHns] KOHIEHTPAIlM KpeMHHs He
MIPEBBINIACT 3HAYCHUH, TPETYCMOTPEHHBIX HOPMATUBHEIMU TOKYMEH-
tamu. TakuM 00pa3oM, IpoObI MOPCKOH BOJIBI JUISL OTIPEACIICHHS pac-
TBOPEHHBIX CHJIMKATOB MOYKHO OTOMPATh M 3aMOPaXMBATh Ha OOPTY
CyJIHa, a TIOCTIEAYIONIYI0 00pabOTKY BEITIONHATE Ha Oepery.

PaboTa BemmonHeHa B pamkax Tembl roc3aganust ®I'BYH OUILL
MI'U Ne FNNN-2024-0001 «®ynaamMeHTanbHbIe HCCAESAOBAHUS HPO-
LIECCOB, ONPENEISIOIUX MOTOKU BEIIECTBA M SHEPrUU B MOPCKOM
CpeJie ¥ Ha ee TPaHUIlax, COCTOSHHE H 3BOJIIOLUIO (GHU3NIECKOi 1 OHO-
FEOXUMUYECKON CTPYKTYpPbl MOPCKUX CUCTEM B COBPEMEHHBIX YCIIO-
BHSIX».

HNCITIOJIB30BAHUE HIKAJIBI AHOPMAJIBHOCTH
JJIsI ONEHKHU COCTOSAHUSA 300BEHTOCA
KEPYEHCKOI'O ITPOJINBA

A. C. TepentneB

AsHUUPX (Omoen Kepuenckuii), Kepuw, Poccus
M jskander65@bk.ru

KmroueBbie cioBa: UepHoe Mope, A3oBckoe mope, KepueHckuii
IIPOJIUB, OEHTOC, IIKAIa aHOMaJIbHOCTH.

Kepuenckuii mponus coennHseT AzoBckoe U YepHoe mops. Ha ero
Oepery pacIojioXKeH TaKol KpYITHBIH ropoll, kKak Kepub, 1 3TO oueHb
aKTHBHAs CyIOXonHas apTepus. V3ydeHHe cOCTOsIHHS 3000€HTOCA
IIPOJINBA UMEET KaK Hay4HbIH, TaK U IPAKTUIECKUN HHTEpeEC.

B kauecTBe cmoco0a OIEHKH COCTOSHUS 3000€HTOCA HCIOJB30-
BaHa LIKaja aHOPMAaJbHOCTH, B KOTOPYIO BXOZST TaKHE BasKHEHIIHE
XapaKTePUCTUKH, KaK BUIOBOE OOraTcTBO, YMCICHHOCTh U OroMacca
3000eHTOCA.

OyHKIHS, ONMUCHIBAIOIIAS COCTOSHHE 3000€HTOCA, MMEET BHI:
a—6,17  b—533,09 , m—301,02

d = 4,56 1076,334— 814,73
IJIOTHOCTh BHJIOB; b — YHCIIEHHOCTh 3000€HTOCA; /1 — ero Oruomacca.

Me>1<):[y 3HadeHHeM O U IMJIOTHOCTHIO BUJIOB Ha6J’IIO,[[aeTC$I 3aMCTHasa
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TIOJIOKHUTENbHAS CB3b (17 = 10,62 + 0,04). BeIcokas MOT0OKHUTENbHAS

CBs3b HaOIMIOMAIach MEXAy 3HaueHueM @ U YKCICHHOCTHIO 3000¢H-

Toca (> = +0,75 + 0,04), a TarKe Mexny @ u buomaccoit 3000eHTOCa

(* =+0,77 £ 0,03).

B 3aBucuMocTH OoT 3HaueHUsI @ BBIJCICHO IATH KIACCOB YPOBHS
pas3BUTHS 3000€HTOCA:

— OucHb BBICOKUH YPOBEHB Pa3BUTHUS HAOIIOIACTCSI, KOT/1a 3HAUCHUE
@ Gomee 1,5. B 3TOM ciiydae MIIOTHOCTH BHJIOB B CPEIHEM paBHS-
ercst 10,9 + 1,6 Bun / 0,1 M* u He omyckaercst Hike 4 Bux / 0,1 M2,
CpenHss 4MCIEHHOCTh paBHseTca 3680 + 880 oK3./M%, cpemuss
6romacca — 2660 + 760 r/m>.

— Beicokuil ypoBeHb. 3HaueHue @ Haxoautcs B auanasone 0,3—1,5.
CpenHee 3HauYeHHE IUIOTHOCTH BujaoB 11,68 + 0,47 Bum/ 0,1 M2,
qucIeHHOCTh — 935 + 90 5K3./M%, a 6uoMacca — 451 + 41 /M.

— Cpennmii ypoenb. 3Hauenne @ wm3mensercs ot —0,3 mo +0,3.
Cpennee 3HavyeHue IIOTHOCTH BuaoB 6,81 + 0,21 Bun/ 0,1 M,
quCIeHHOCTD — 392 + 30 9K3./M%, Gromacca — 217 £ 21 t/m>.

— Huskwuit ypoBens. 3uauenue @ xonednercs ot —0,6 o —0,3. Cpen-
Hee 3HAYCHUE IIOTHOCTH BH/JIOB paBHsETCS
2,78 £ 0,10 Bux / 0,1 M%, uncnennocts — 147 + 13 9k3./mM%, 6Guo-
Macca — 57 + 12 r/m>.

— Ouenb HU3KUH ypoBeHb. 3HaueHue @ menee —0,6. Cpennee 3Haye-
Hue tuioTHocTH BumoB 0,65+ 0,07 Bua/ 0,1 M>, HO He Gonee
1 Bun /0,1 M2 Cpennsis YHCIIEHHOCTh paBHseTCS
21,4 + 3,7 3x3./M%, IIpH cpeaHei omomacce — 5,5 + 1,9 /M. [Ipu @
MeHbIe —0,73 MaKpo3000CHTOC MPAKTHUECKHA TOTHOCTHIO OTCYT-
CTBYET.

B 1986 r. Hanbosnee BEICOKUM YpOBHEM pa3BUTHsS 3000€HTOCA OT-
JMYanach ceBepo-3amajiHas 4acTh MpojinBa. BeICOKHMIA ypoBeHB pas-
BUTHS HaOJFOMAJICS CEBEPO-BOCTOUYHEE KOCHI Ty3Ja, a TakKe B ICH-
TPAJILHOM U F0KHOW YaCTH IPOJIUBA.

B 1990 r. ydactok c Hamboliee BHICOKAUM YpPOBHEM pa3BHTHUS
ocTasics Ha IPEeXHEM MecTe. 3HAUNTENbHO COKPATHIIach IO b, 3a-
HUMaeMas 3000€HTOCOM C BBICOKMM ypoBHEM pa3Butus. Bosne Kep-
YEHCKOI'0 TIOJYOCTPOBA, a TAKXKE Ha BX0JIe B A30BCKOE MOPE HaXOJIH-
JIMCh Y9aCTKU C OY€Hb HU3KUM YPOBHEM Pa3BUTHSL.
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B 1994 r. ygyactok ¢ HamOojiee BBICOKAM YPOBHEM pPa3BUTHS
HaOroaJIcs B 3aMaHOM yacTy 3anuBa. Ha 3HaunTenpHOM YacTH ak-
BaTOPHU YPOBEHb Pa3BUTHUS 3000€HTOCA OBLT HU3KUM.

B 1998 1. B 11€710M ypOBEHB 3000€HTOCA OBUT HU3KUM. OT CeBEpHOM
okoHeyHOCTH Kochl Ty3ma g0 Kpbimckoro moGepexns pacmonaraics
y4acCTOK C OYE€Hb HU3KUM YPOBHEM PA3BUTHSL.

B 2010 r. Ha Oonblneil yacTH akBaTOPUH MPOITUBA YPOBEHB Pa3BH-
THs 3000eHTOCa OBLT cpegHM. Hanbosee BEICOKOTO YPOBHS Pa3BUTH
3000€HTOC JOCTHTal Ha YydYacTKe 3amajHee OKOHEYHOCTH KOCHI
Uymka. Huzkuii ypoBeHb pa3BUTHs HAOIIOJANICS BO3JIE CEBEPHOM
OKOHEYHOCTH KOochl Ty371a U Ha BbIX0Jie B A30BCKOE MODE.

B 2016 r. na Oosnplmeil 4acTu akBaTOPUH MPOJTUBA YPOBEHB Pa3BH-
TS 3000eHTOCa ObUT BEICOKMM. Hanbosee BHICOKUH ypOBEHb pa3BU-
TS 3000eHTOCa HAOJIONANICS B IOKHON M LIEHTPAJBHOM YacTH Mpo-
JMBa.

P®OPMHUPOBAHUE MACCHUBOB I''TYBUH JUUIs1 PACYETA
JAE®OPMALIAU PEJIbE®A THA B BEPEI'OBOH 30HE
JIMMEHCKOMU BYXTbI (KPBIM, KALIUBEJIN)

B. ®. YaoBuk %, B. B. Hukumun, A. B. Baraes

MI'U, Cesacmononw, Poccus
M udovik_uvf@mbhi-ras.ru

KaroueBbie ciioBa: OeperoBas 30Ha, Aeopmanuu penbeda THa,
Jlmmenckas OyxTta, JMHAMHKA HAHOCOB, MaccuB IiryouH, EFT Boat-3,
ABTOMWIOT, UG POBASI MOJENb pebeda.

[lonmy4yeHne KONMMYECTBEHHBIX OLCHOK AedopmManuii penbeda r1Ha
IIOJIBOJHOIO OEperoBOro CKJIOHA SIBJIAETCS OAHUM M3 Hauboiee WH-
(hopMaTHUBHBIX METOJOB M3YUEHHUSI PETUOHAIBHBIX U JIOKAJBHBIX 0CO-
OeHHOCTel JMHAMHUKH HAaHOCOB OeperoBOi 30HBI B PE3yJIbTAaTE IITOP-
MOBOTO Bo3zeiicTBus. Perienne nanHoi 3agauu TpedyeT yAensaTh 0Cco-
00c BHMMaHHE TOYHOCTH ILIAHOBO-BBICOTHOM NPHBSI3KH HCXOIHBIX
JaHHBIX 3XOJOTHPOBaHUS NPU (OPMHUPOBAHUH KOMIUIEKTa MaCCHBOB
rITyOUH, MCIIONB3YEMBIX MIPU MOCTPOSHUH CPaBHUBAEMBIX NpOQuieH
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IHa Ha KOHTPOJBHBIX CTBOpax M MU(POBBIX Mojenel penbeda mis
Pa3IMYHBIX MOMEHTOB BPEMEHHU.

B pabote paccmarpuBaloTCsi METOAMYECKHE aCTIEKTHl HCIOIb30Ba-
HUSl CTaHAAPTHBIX W MHHOBAIIMOHHBIX CPEJICTB M3MepeHus u obpa-
OOTKHM MCXOIHBIX JaHHBIX MTPH (HOPMUPOBAHUH KOMIUIEKTa MaCCHBOB
TITyOUH JUISl TIOJTyYeHHs JOCTOBEPHBIX KOJIMYECTBEHHBIX OLCHOK Jie-
(dbopmaruii penpeda THA HA KOHTPOJIHLHOM TIOJHWTOHE B OeperoBoi
30HE JIMMEHCKO# OYXTHI.

KoHTponbHbIHM nonurox miomanasio okono 3,75 I'a (180 x 210 m)
o0OyctpoeH B 2022 T. M pacloyioKeH B aKBAaTOPHH, MPUMBIKAIOIICH
K MyHHUIUTIATbHOMY IULDKY B IrT KaruBenn. Korduryparms misxe-
YAEPKUBAIOIIUX COOPYKEHHI M COCTaB HAaHOCOB XapaKTEPHBI I
IUBHKHOM 30HBI KypopToB FOBK.

[TorydeHne MCXOAHBIX JAHHBIX O paclpeAeNieHHH TIyOHH OcCy-
HIECTBIISETCS C UCIIOIB30BAaHUEM OECTIMIIOTHOTO THAPOrpadUIecKoro
kommiekca EFT Boat-3 co BctpoeHHOH QyHKIMEH aBTOMUIIOTA U 9X0-
nota Lowrance Elite FS 7, pasmemaemoro Ha HaayBHOH Jonke WH-
3ep 2. Peamm3oBaHa BO3MOXXHOCTH TPOBEICHUS MPOMEPHBIX PabOT
c monku MH3ep 2 B aBTOMAaTHYECKOM pPEXHME C CyJAOBOJIWTENIEM Ha
6opty. [nsa storo Obu1 pa3paboTaH U BHEAPEH IEKTPOHHO-MEXaHH-
YeCKHI OJIOK aBTOMMIIOTA, YIIPABIISIOIETO JIEKTPOMOTOPOM TIPH JIBU-
JKEHUU 110 3a/IaHHOM CXEME TaJICOB.

[Ipu padore EFT Boat-3 ocymecTBusieTcsi BEICOKOTOYHOE ILIa-
HOBO-BBICOTHOE oOecriedenne 1o ganHbiM GNSS-npuemnanka EFT S1
B pexkume RTK. Ipu ncronp3oBanuu Lowrance Elite FS 7 BoamoxHa
TOJIBKO TJIAHOBAas MpUBs3Ka Mo JaHHBIM GPS-momysst, BcTpoeHHOro
B KapTILUIOTTEP 3X0J0Ta. [|JI1 KOHTPOJIS BO3MOXHOT'O BOSHUKHOBEHHS
CHUCTEMAaTHYECKHX OIIMOOK OIMPEIEIICHUsI MECTa ISl OTJENbHBIX Che-
MOK Ha Oepery 3aKperyIeHb! 1B PerepHbIe TOUYKH, KOOPINHATHI KOTO-
peix 3adpukcupoBansl B WGS-84 ¢ ucnomb3oBanmem GNSS-
MIPUEMHUKA F€0JIE3MYECKOro Kilacca.

OcHOBHOI1 00€M MMOBTOPHBIX TPOMEPOB MPOU3BOTUTCS C HCITOIb-
3oBanueM EFT Boat-3 B pexxume aBronuiora. Ilonuron pa3ouT Ha me-
pecekarommecs y4acTKH, Uil KOTOPBIX COCTaBJIEHBI KypCOBBIE 3aJia-
HUS C PacCTOSHHEM Mexny rancamu 5 M. CpaBHeHHE (DakTHUECKUX
Tpaekropuii aemxenns EFT Boat-3 npu moBTOpHOM 3aITyCKe OJJHOTO
U TO € KypCOBOI'O 33JJaHMsl T0Ka3aJI0, YTO MaKCUMaJIbHbIE OTKJIOHE-
HUA MexAy raicamu He npessimatoT 0,3 M. B npuypes3oBoii nonoce
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Y Ha Y9acTKax C HaBUTAIIMOHHBIMH OMACHOCTSIMH OCHOBHOM MacCHB
JIAHHBIX JIOTIOJIHAETCS KOPOTKUMH TajiCaMH B PEXKHME ITUCTAHIIMOH-
HOTO YIIPABJIICHHS OTIEPATOPOM.

Bo3moxxHOCTE pukcannu MrHOBeHHOU BEICOTHI poBepa EFT S1 Ha
BOJIHOM MOBEPXHOCTH MO3BOJISICT OCYIIECTBIISTH (DUIBTPALIMIO BOJIHO-
BBIX JIBVDKCHUH IS IPUBEIICHUS JAHHBIX AXO0JIOTA K €AMHOMY Cpe/l-
HEMY YPOBHIO BOJIbI HA TIEPUO]T IPOBEICHUS N3MEPECHUH.

Brruncnenne mompaBKu 3a ypOBEHb NMPOU3BOAUTCS MO JaHHBIM
ctanmoHapHoro Mapeorpaguoro mocra YI'TIIT MI'U, pacnomnoxeH-
HOro Ha paccrosinuu okoJio 0,5 km k FO3 ot nmonurona.

Hckombie maccuBbl TIIyOUH c(pOpMHUPOBAHEI HA PETYIISIPHOI ceTKe
C UCTIOJIb30BAHUEM METO0B HHTEPIOJISIINN.

PaGoThl BBINOSHEHBI B paMKax TOCYJapCTBEHHOTO 3aJIaHUs 10
teme Ne FNNN-2024-0016.

OLIEHKA BUOJIOTMYECKOM MPOIYKTUBHOCTH
JIOHHBIX ®UTOLEHO30B BYXThI KPYIJIOM
(CEBACTOIIO.Tb)

T. A. ®uannnosa ¥, A. B. Ilapxomenko, E. ®. Baceuknna

MI'U, Cesacmononw, Poccus
® filippovata@mbhi-ras.ru

KuarwoueBbie ciaoBa: Oyxrta Kpyrmas, yriaepomusiii 0Oanasc,
(hotocunTes, TUCTO3Mpa, hriTodopa, 30cTepa.

Ilo cocTtosHUIO MOPCKUX (DUTOLIEHO30B MOJKHO OIICHHBATH
KayeCcTBO BOJbI, CTENEHb OABTPOQUKALUU M  3arpA3HEHHOCTH
BOZI0EMOB. MOpCKHE pPACTeHUS UTPAIOT BAXKHYIO POJIb B YIIEPOTHOM
[UKJIE, TaK KaK SBISIOTCS «IIOTJIOTUTEISIMI» YTIEKUCIIOTO rasza u3
arMocdepsl, cBs3bIBas ero B mporecce QortocunTe3a. [IpoBoauTth
OIICHKY  (pUKCHpyeMbIX  (PHUTOIICHO3aMH  IOTOKOB  yTIiepoja
U BBIJIEIIEMOTO KHCIIOpoJa TTO3BOJISIET MaTeMaTH4ecKoe
MOJIETTPOBaHHE.

Ilenpto mTaHHOTO MCCIEAOBAHMS SIBISIETCS OIEHKA OMOJIOTHYECKOM
MIPOJYKTHBHOCTH JIOHHBIX (DUTOIICHO30B C MPUMEHEHHEM YHCICHHOM
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MOJICJIN pOCTa MakKpOBOJIOPOCIEH M MOPCKHX TpaB Ha INpUMEpe
IpHOPEKHBIX MOPCKUX pailoHOB OyxThl Kpyrmoii (CeBacTomnomns).

[lo omyOnUMKOBaHHBIM JAaHHBIM THAPOOHOIOTHYECKOW CBEMKH
ObUIO BBIAETICHO TPH BHIA (UTOIEHO3a IOHHOW PacTUTEIHHOCTU
Oyxtel Kpyrmoii: 1nucro3uposbiii, ¢umiodoposslii, ¢uroneHos
MOpPCKMX  TpaB, THpEACTaBICHHbIA  30CTEpOH W  pymmuei.
MogenpoBanue AWHAMHKH POCTa MakKpOBOAOPOCIEH M MOPCKUX
TpaB IPOBOAWIOCH I NEPHOAA OIMH TOJl, LIar MOJAENHUPOBAHMSA
COCTaBISUT 3 4. YIpaBJISIONMMHU MapaMeTpaMy MOJIENI BBICTYTIANN
TEeMIepaTrypa BOJbl, OCBEIICHHOCTh Ha IIOBEPXHOCTU BOJBI,
KOHIIGHTpAIlisl HHUTPATOB, aMMOHHA W ¢ochaToB B BoOjE,
KOHIICHTpAIMs aMMOHHS B JIOHHBIX OCaJIKaX.

CornacHo pacueTaM, B 3MMHHUM MEpUOJ] HE MPOUCXOTUT MPUPOCT
Ouomaccel ~ pacTeHMH.  MaTeMaTHUeCKHM  3TO  OTpakaercs
B OTPHIIATEIHHBIX CKOPOCTIX (UKCAIMU TIOTOKa yriepojaa. B arot
MepUOJ] PacTeHusl BceX (PUTOIIEHO30B TPATAT HAKOIUIEHHBIH yTiiepoa
Ha TOJJepXKaHue CBOEH CTPYKTyphl. C MOBBIIIEHUEM TEMIEPaTyphl
" yBenuueHneM nHTeHcuBHOCTH D AP pacTenms gocturaror OajgaHca
MEXJYy  acCHMWIMPOBAaHHBIM H  BBUICISIEMBIM  YTJIEPOJIOM.
MakpoBOAOPOCIH YBETHMYUBAIOT YAEIbHBIE CKOPOCTH POCTa B JICTHUH
NepuoJ, MUK OMOMacchl PerUCTPUPYETCs B Hayalle OceHu. Mopckue
TpaBbl UHTEHCH(DUIIUPYIOT POCT B BECEHHE-JICTHUH MEPUO/I, OCTHTast
nuKka Ouomaccel B cepequHe JieTa. [lomyueHHas ¢ TIOMOLIBIO
MaTeMaTHYECKOr0 MOJETUPOBAHUS CE30HHAs AWHAMUKA OHMOMAacChI
pacTeHHui COOTBETCTBYET JIUTEPATYPHBIM JaHHBIM.

CyMMapHBIif TOTOK yryiepoa Mpuxonsduuiica Ha 1 KBajpaTHBIN
METp,  3aHATBIH  IMCTO3MPOBHIM  (UTOLEHO30M,  COCTaBUII
3,3 kr/(M*rox), umnopopoBsM — 0,3 Kr/(M*Tox), Ha MOPCKUE TPABbI
npuxomutces 0,8 kr/(M>Tox). O6beMbI BBLIEIEHHOTO B MPOIECCE
(oToCcHHTE3a KHCIOPOAa COCTABHIIM: LHCTO3HPOBBIA (PUTOLEHO3 —
5,2 kr/(M*Ton), umtodopossit — 0,7 kr/(M*rom), TpaBel —
1,4 xr/(M*ron).

Kapra pacnpenenenust TOHHBIX (PUTOLEHO30B TO3BOJISIET OLICHUTD
IUIOIA/b,  3aHMMAaeMyI0  paccMaTpUBaeMbIMU  (DUTOLICHO3aMHU
6. Kpyruoii. MaremaTtnueckoe MOJIETUPOBaHUE MO3BOJISIET
paccunTaTh 0OBEMBI YIIIEpOAa U KUCIOPOAA € KaXKI0r0 KBapaTHOTO
MeTpa, 3aHAToro QurouneHozamu. ComocTaBisisi 3TH BEJIMYUHBI,
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MO’KHO OLIEHUTh OOIIYI0 OMOIOTHYECKYIO MPOAYKTHBHOCTH JOHHBIX
(pUTOLIEHO30B B TEUEHHUE TO/1A.

PaboTa BBIMONHEHA B paMKaxX TEMbl TOCYJApCTBEHHOTO 3aJaHUS
Ne FNNN-2024-0016.

MOJAEJNPOBAHUE PACITPOCTPAHEHUS
W IOCJIEJICTBU ABAPUMHOI'O PA3JINBA HE®TH
B OPMY3CKOM ITPOJIMBE

B. 10. Yanues *, I'. P. llamuun

PITMY, Cankm-Ilemepbype, Poccuiickaa @edepayus
™ yal@rshu.ru

Karouessie cnoBa: Paznue HedTH, OpMy3CcKHI TIPOITUB, MOACITHPO-
Banne, GNOME, ADIOS2.

OpMy3cKHii TPOSTUB SBIISETCS OHUM U3 HanOoJiee BaXKHBIX, HO y3-
KHX MECT AJIsl TAHKEPHOW TPaHCHOPTUPOBKU HE(TH, UTO JETaeT ero
KpaiiHe ysS3BHMBIM MECTOM JIJIsl BO3MOXKHBIX aBapuil TAHKEPOB, KOTO-
pBI€ MOTYT yTpoXaTh NMPUOPEKHBIM 3KOCHCTEMaM, SKOHOMUYECKUM
U TYPUCTUYCCKUM HH(PACTPYKTYypam.

[IpencraBnenHoe ucciea0BaHUE HANPABIEHO HA TO, YTOOBI MOKa-
3aTh OTIEPaTHBHBIE BOBMOYKHOCTH BEISIBICHUS IPUOPEKHBIX PAiOHOB,
KOTOpBIE MOTYT MOCTPaJaTh OT Pa3inBa HEPTU MPU Pa3TUIHBIX TH-
POMETEOpPOIOTHIECKUX U OKEAHOJIOTHYECKUX YCIOBHSX, a TAK)KE pac-
CUHTATh TIOCIENICTBUS HEPTIHOTO 3arpsS3HEHNS MOPCKHX BOJI U Oepe-
TOBOH 30HBI B MpeJIeNax CyJOX0JHOro MapupyTta B OpMy3cKoM Tpo-
JIUBEC.

B kauecTBe 4HCIEHHOTO 3KCIIEPUMEHTa ObLITO MPEIIOI0KEHO, YTO
B Cilydae MHIUJeHTa B Mope pasnuBaeTrcs 1000 MeTprU4ecKUX TOHH
HedTH Mapku Arabian Light.

PaccmaTpuBaeMslii crieHapuil MOJACTHPOBAIICS C UCIIOIB30BaHUEM
OTIepaIIMOHHON CPeIbl MOJIEITMPOBAHUS PACIIPOCTPAHEHHS HEPTSIHOTO
pazmuBa GNOME. Tpanchopmarus u nerpanaius HehTH MOASTUPO-
BaJlack ¢ Ucnoib3oBanueM cucreMbl ADIOS2.

BrInosTHeHHBIE pacdeThl MOKa3aly, YTO B CIIydae UHIIH/ICHTA B 3a-
JAaHHOM CIieHapueM paiione OpMy3CKOTo IpOJIMBa MPH XapaKTEPHBIX
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IUTE MOJEIIUPYEMOTO Tepruo/ia BPEMEHH THIPOMETEOPOIOTHIECKUX
1 OKEAaHOJIOTMYECKUX YCIOBUH paiioH K tory ot noprta Ilaxun baxo-
Hap, TA€ PacHoj0KeHO MHOXECTBO TYPHCTHUECKHX KypOPTOB H KO-
paUIOBEIX pHQOB, BEPOSITHO, OyAeT HAaNOOJIEE YA3BUM K 3arPsS3HCHHIO
B PE3yJIbTaTe PA3JIUBOB HE(PTH.

OCHOBHBIE YEPTBI
I'NAPOXUMHUYECKOU CTPYKTYPBI BOJ{
MMPOJINBA BBEPKE3YH/I BBIBOPI'CKOI'O 3AJIMBA

JI. . lllapunosa *, B. M. Eroposa, I1. O. AxamoBckasi,
H. C. ®poaosa, T. P. Epemuna, E. H. PomanoBa,
K. B. KpaBuoga, C. A. PoMaHIOKHHA

Kasanckuii pedepanvusiil ynusepcumem, Kazauw, Poccus
™ shr.diliara@gmail.com

Karouessle ciioBa: bantuiickoe Mmope, Beiboprckuii 3anus, @uHCKHA
3aJIUB, MPOJUB  DBbEPKE3YHN,  TUIAPOXUMHUYECKHM  PEXKUM,
3BTpOPHKALHSL.

Bri6oprekuii 3anuB mpeAcTaBiseT cOO0N YHUKaIbHBIA HPUPO-
HBII KOMIUIEKC. 311eCh PACIIONOXKEHBI MECTa OOMTAHHS OaNTHICKOM
HEPIIbL, IPUPOIHBIN 3aKa3HUK Ha bepe3oBbIX ocTpoBax. BMmecre ¢ TeM
B 3aJIMBE HaxoJATCs (epMBbl IO Pa3BEICHUIO PHIO (aKBaKyJIbTYPHbIC
X035 cTBa), TOPT BBICOIIK, T/Ie IeperpyKarT yroib U 3epHO, Ha T10-
OCpPEKbIX PA3MECTIIIHCH SIXT-KITyOBI M TYpUCTHUCCKHE 0a3bl OTABIXA,
T. €. MOTEHIMANbHBIC 3arpsSA3HUTENN BONHOW cpenbl. 3arps3HeHHE
OMOTeHHBIMH AJIEMEHTaM¥ (B OCHOBHOM COETMHEHHSIMH a30Ta U (hoc-
(hopa) BEI3BIBAaET 0COOYI0 03a00UEHHOCTH, IMTOCKOJIBKY BBIOOprcKmii
3aJIMB, TaK JK€ KaK ¥ BOCTOYHAas yacTh DUHCKOTO 3a111Ba, MOIBEPIKEH
sBTpodupoBaHmio. OIHAKO W3YyUYEHHIO THAPOXUMHYECKOTO PEeKUMa
Boa Briboprckoro 3anmBa yenseTcss HEIOCTaTOYHOE BHUMAaHHE,
B YaCTHOCTH HCCIICJIOBAHUSM THIAPOXUMHYCCKUX XapaKTEPUCTHK, Ta-
KHX KaK Co/iep’KaHne OMOTEHHBIX COSANHEHHUH, M30BITOYHOE KOJIHYe-
CTBO KOTOPBIX SIBIIIETCS MPUYUHOW 3BTPOGUPOBAHUS BOJ Kak BbI-
Ooprckoro 3anvBa, Tak 1 OUHCKOTO 3aJMBa B IIEJIOM.
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[ BocnionnHeHMs Tpobesia B U3y4eHUH THAPOXUMHUYECKUX XapakK-
TepucTUK BoJ BriOopckoro 3anmuBa B pamkax Bceepoccuiickoii Hayd-
Hol 1mKosb [I1aByyero yHuBepcUTeTa, MPOBOAMMOI Ha Oa3e Poccuii-
CKOT'O T'OCYAAapCTBEHHOT'O TMIPOMETEOPOIOIHIECKOT0 YHUBEPCUTETA
B ropoze [Ipumopck B utone 2024 1. ObLT BHIMOJHEH cOOP U TIEpBUY-
HBIH aHAJIN3 JAHHBIX O COJAEPXKAHUH PACTBOPEHHOTO KUCIOPOAa, KOH-
IIEHTpaIy Heopranndeckux ¢hopm pochopa u a3ota B IpoOIUBE.

B pesynbTare mpoBEenEHHBIX MCCIEIOBAHMKA YCTAHOBJIEHO, UTO
BBICOKHE KOHIIEHTpanuu kucioposa (~ 11—13 mr/m) Gomnee BoIpaKeHbI
Ha MOBEPXHOCTH, B 0co0eHHOCTH 3a MbicoM CeBepHoro bepesoBoro
ocTpoBa. Berpenas morona v cuibHOE BOJHEHHE 38 MBICOM CIOCO0-
CTBOBAJIM HACBHIIIEHUIO MOBEPXHOCTHBIX CIIOEB KUCIOPOAOM. | TyOike
Ha BceX Mpoduisax HaOIronaeTcs MOCTENEHHOE CHIKEHHE KOHLIEH-
tpauu O, ¢ TayouHoit (A = 3—6 mr/n), y r. [IpuMopck Ha riyOune
10 M HaOMIOIAIOTCSA MUHUMYMBI KUCI0poa (6 Mr/i).

Cpemnue koHIeHTparu GochaTroB y MOBEpXHOCTH B POTHIECKOM
cioe Majbl (~ 57 mkr/m). @ocdaTsl B 3TUX CIOAX NOTPEOISIOTCS HH-
TOIIAHKTOHOM, YTO MPHUBOAWUT K YMEHBIIEHUIO MX KOHIIEHTPAIHil.
Ects BBIOOpOUYHBIE MaKCHUMyMBI (~ 21 MKI/I), B YaCTOTHOCTH Yy
r. [Ipumopcka ¢ ero HHPPaCTpYKTypOl U aHTPOIIOT€HHON HATPY3KOH.
Conepxkanue (hocdaToB B HalpaBJIeHUH T. Beibopra yBenuuuBaercs,
YTO, BO3MOJKHO, CBSI3aHO C POCTOM aHTPOIOT'€HHON HAarpy3KH Ha BOJIBI
3anuBa. OOJacTH MOBBIIIEHHOTO COAEPKAHHA KHCJIOPOJAa COOTBET-
CTBYIOT OOJIACTSIM C HU3KMMU KOHIIEHTpanusMu Gocdaros, 4To 00y-
CJIOBJICHO yAepkaHHeM (ochaToB B JOHHBIX OTIIOKECHUSX.
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HoAXOAbI K SKCITPECC-OLIEHKE
OYHKIMOHAJIBHOI'O COCTOSAHUA
®UKODPUTPUHCOJIEPKAIIINX IMAHOBAKTEPUI
POJA SYNECHOCOCCUS

H. 10. llloman, E. C. ConomoHoBa, A. I. AkumoB >

@UI] HuBIOM, 2. Cesacmononw, Poccus
™ y-zaichencko@yandex.ru

KuroueBnble cjoBa: muano0akTepun, Synechococcus, GUKOIPUTPHH,
npoTtoyHast uutoMmerpus, PAM-dayopumerpust, OMOMHANKALIKS.

[MukopUTOIIIAHKTOH — 3TO MCKIIOYUTENHHO BaXkKHAs U pa3zHOO0O-
pasHas rpynmna (poTOCHHTE3UPYIOMINX MUKPOOPTaHU3MOB, BKITFOYATO-
I1as IPOKapHOTHBIE IMaHOOAKTEPUH U MEJIKHE (DOTOCHHTE3UPYIOIINe
9YKapHOTHBIE MHKPOBOAOPOCTH pazMepoM A0 2 MkM. [Iukodwuro-
IDTAHKTOH BHOCHT PEMIAIOIINIA BKJIA]] B IEPBUYHYIO TPOAYKIU0 Mu-
POBOTO OKeaHa W UTPaeT KIOYEBYIO POJIb B TIIOOATBHBIX IUKIIAX yT-
Jeposia ¥ OMOTEHHBIX AJIEMEHTOB. B onurorpodHeIX paiioHax oxeaHa
Ha J0JI0 (UKOIPUTPUHCOACPKANUX OJHOKIETOUYHBIX ITUAHOOAKTE-
puit pona Synechococcus npuxomutcs 10 30 % dorocuHTETHYECKOI
(ukcarum yriepoza, a B ceBepHoil yacTi Tuxoro okeana JaHHAas Be-
anuyrHa Qukcupyercs Ha ypoBHe 64 %. Co3maHue cUCTEMBI omepa-
TUBHOTO KOHTPOJS (DYHKIIMOHUPOBAHUS ITUAHOOAKTEPHUH, B YaCTHO-
cTH poaa Synechococcus, OCHOBAaHHON Ha COBEPIICHCTBOBAHUH CYIIle-
CTBYIOIIMX M Pa3BUTHH HOBBIX METOJIOB MPSIMOM JETEKIIMH COCTOSHUS
KJIETKH/COOOIIECTBA, SBISETCS BAXHOW U aKTyalbHOU 3amadeil. Bol-
SBJICHNE YyBCTBUTEIHHBIX HHIUKATOPOB (PU3UOIOTHIECKOTO COCTOSI-
HUS THKOBOJIOPOCIIEH MTO3BOJIUT MPOTHO3UPOBATH MPOIIECCH POPMHU-
pOBaHMS IEPBUYHOMN MPOTYKIMH B MOPE KaK IPYU H3MEHEHUH a0NOTH-
YEeCKMX YCIOBUH POCTa, TaK M B YCIOBUSIX BCE BO3PACTAIOIIETO aHTPO-
[TIOT€HHOTO BO3IEMCTBHS HA MOPCKHE OMOLIEHO3BI.

B mpencraBneHHOM HcclieIoBaHUM pa3paboTaH KOMIUIEKC WHAU-
KaToOpOB ISl OIICHKH (PU3UOJIOTUIECKOTO COCTOSIHHS (PUKOIPUTPHUH-
colep KaInx MHaHO0aKTepui pona Synechococcus Ha 6aze IpUMeHe-
HUS METOAOB MPOTOYHOH UTOMETPUH, IEpEMEHHOHN (PIIyopeceHIH
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W CTIEKTpalbHOTO aHanmm3a. [loka3zaHa BeICOKas 3((HEKTHBHOCTH HC-
MOJIb30BAaHUS KITIOUYEBBIX (DIyOpECIEHTHBIX MapameTpoB (KBaHTOBAs
3¢ PeKTUBHOCTh (POTOCHHTE3a, OTHOCHTEIBbHASI CKOPOCTh 3JIEKTPOH-
HOTO TPaHCTIIOPTAa) ¥ METO/1a PETUCTPAITUH «OBICTPBIX)» CBETOBBIX KPH-
BBIX (DITyOpecUeHIINN IS 3KCIPECC-OIeHKH (YHKIIMOHAIBLHOTO CO-
CTOSIHUSL ()OTOCUHTETUYECKOTO ariapaTra MuaHOoOaKTepuid. Y CTaHOB-
JICHBI JMANa30Hbl HK3MEHYUBOCTH JTAHHBIX (PIIyOPECIIEHTHBIX TapaMeT-
poB y Synechococcus sp. BS 9001 B 3aBUCHMOCTH OT HHTEHCHBHOCTH
necTBud cTpecc-(pakTopa. Y CTaHOBIIEH PsIi KOPPEISAIUOHHBIX 3aBH-
CUMOCTEH, MO3BOJISIFOIINX B TEKYIIEM PeKuMe 0e3 IPUMEHEHUs TPYy-
JOEMKHX METOJIOB aHAJIM3a OLIEHUBATh CONEP’KaHUE W COOTHOIIEHHE
IMATMEHTOB y IMaHO0AKTEPHH 110 U3MEHEHHIO (DITyOPECIICHTHBIX (TIPO-
TO4YHAas III/ITOMeTpI/ISI) N OIITHYCCKUX (CHCKTpI)I IIOIrJI0IICHUS KHUBBIX
KJIETOK) MoKa3aTelnel ux kiuetok. [Ipemioxkensl MoauduimpoBaHHbIe
IIPOTOKOJIBI OLIE€HKHU JKU3HECITIOCOOHOCTH KIIETOK M YPOBHA OKHCIIU-
TENLHOTO CTpecca UaHOOaKTEPHii C IPUMEHEHHEM MMPOTOYHOM [IUTO-
METpUM B KOMOMWHAIIMM C BUTAIBHBIMH KPACHUTEISMH THAIETATOM
dbyopectienHa u 2—7-muxnopdiryopectienaanamneraroM. Ilpemo-
JKEHHBIN KOMIIIEKC WHINKATOPOB M MOAXOJ0B ITO3BOJIACT IMTPOBOJUTH
OTIEPATHBHBIN KOHTPOIb PU3UOJIOTHUECKOTO COCTOSHUS U U3MEHEHUS
CTPYKTYPHO-(YHKIIMOHAIBHBIX XapaKTEPUCTHK (HUKOIPUTPHHCOIEP-
KAIUX UAHOOAKTepUi Kak B JIAOOPATOPHBIX IKCHEPUMEHTAX, TaK
U in situ B €CTECTBEHHOU cpere.

PaGora BeIMONHEHa mpu TojuEepkKe Poccuiickoro HaydHOTO
tdorga u 1. CeBacTomoyii B paMKkax Hay4dHOTo mpoekra No 24-24-
20052, https://rscf.ru/en/project/24-24-20052/.
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HNEPEYEHb OPTAHU3ALIMI

AAHHUMU - DenepanpHOE TOCYIapCTBEHHOE OIOKETHOE YUPEKICHIE
«ApKTHYEeCKUIT W AHTapKTHYCCKUH HAYIHO-HCCIIEI0BATEIIh-
CKHI UHCTUTYT», T. CaHkT-IleTepOypr.

AZHUUPX — Azoso-UepHomopckuii duuan degepanbHOTO rocy-
JAPCTBEHHOI'0 OFOPKETHOTO Hay4YHOTO yupexaeHus «Bcepoc-
CUHCKHMI HAYyYHO-HCCIICIOBATECILCKHA HHCTUTYT PHIOHOTO XO-
3scTBA M OKeaHorpadum», T. PoctoB-Ha-/{oHy.

AKMWH — AkunoHnepHoe 0OIIECTBO  «AKYCTHYECKHH  HHCTHTYT
uM. akagemuka H.H. AaapeeBay», r. Mockaa.

BHUUT'MU-MIJ] — DeaepanbHOe rocyaapCTBEHHOE OFOKETHOE
yupexaeHue «Bcepoccuickuil HayudHO-HCCIENOBATENbCKUI
WHCTUTYT THIPOMETEOPOJIOTHICCKON HHpOpMamu — MHUpPOBOit
IIEHTpP MaHHBIXY», T. OOHUHCK.

BHHUUOxkeanreosoruss — OejepanbHOe rocyJapCTBEHHOE OFOIKET-
HOoe YyupexaeHue «Bcepoccuiickuili Hay4dHO-HCCIEIOBATEb-
CKHMI MHCTUTYT F€OJIOTUH U MUHEPAJIbHBIX pecypcoB MupoBoro
okeana umenu akagemuka M.C. ['pambepray, r. Cankt-Iletep-

Oypr.

BHHUPO — ®DepepanbHOEe rocyIapCTBEHHOE OIOIKETHOE HAy4YHOE
yupexzaenue «Bcepoccuiickuil HayudHO-HCCIENOBATENbCKUI
HHCTUTYT PHIOHOTO XO3SICTBA U OKeaHOTrpagumn», I. MOCKBa.

ITO — denepanpbHOE TOCYTAPCTBEHHOE OIOKETHOE YUPCIKIACHIHEC
«['maBHas reopuznueckas oocepBaropust uM. A.M. BoeilikoBay,
r. Cankt-IleTepOypr.

I'OUH — ®enepanbHoe TOCYAapCTBEHHOE OIOPKETHOE yUpEkKIACHHE
«I"ocynapCTBEHHBIN OKeaHOTpadUIECKHA UHCTUTYT
uM. H.H. 3y6oBa», r. Mockaa.

JansHUUBX - [lansHeBocTouHb (punnan dDenepanbHOTO rocy-
JapCTBEHHOro  OrpKeTHOTO  yupexzaeHus «Poccuiickuit
Hay4HO-UCCIEI0BATENbCKUN HHCTUTYT KOMILJIEKCHOTO UCIOJb-
30BaHMS U OXPaHbl BOJIHBIX PECYPCOBY, I'. BiiaquBOCTOK.
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JanbpbidBTYy3 — DepepanbHOe TocyAapcTBEHHOE OI0KEeTHOE 00pa-
30BaTeIbHOE YUPEXKICHUE BhICIIEro oOpazoBanus «/lanpHeBo-
CTOYHBIA TOCYIAAapPCTBEHHBIN TEXHUYECKUH PBHIOOXO03SICTBEH-
HBIl YHUBEPCUTET, I. Bi1aquBOCTOK.

HUAITY JIBO PAH — ®eaepanbHOe roCyAapCTBEHHOE OFOHKETHOE
yupexKaeHue Haykd VMHCTUTYT aBTOMAaTUKM U MPOIECCOB
yIpasieHus JanbHEeBOCTOUHOro otheneHust Poccuiickoil aka-
JIeMHUH HayK, T. BraauBocToxk.

HNBM PAH — ®enepanbHoe rocy1apcTBEHHOE OI0KETHOE yUpexKie-
Hue Hayku «IHCTUTYT BBIUMCIUTENBbHON MaTeMaTuku Poccuii-
CKOH aKkaJleMUU HayK», I. Mockaa.

HNM3 CO PAH — denepanbHOE TOCY TapCTBEHHOE OI0IKETHOE yUpe-
)kaenue Hayku «MHetutyT Mep3noroBeneHus uM. 11.1. Menb-
HukoBa Cubupckoro otaenenus Poccuiickoit akageMuu HayK»,
I. SIkyTCK.

HNuBIOM — ®enepanpHOE TOCYIApPCTBEHHOE OIOKETHOE YUPEKIe-
Hue Hayku DenepanabHbIi nccnenoBaTenbckuit nenTp «Muctu-
TYT MOpPCKHX Omosoruueckux uccienoanuii um. A.O. Kosa-
neBckoro PAHy, r. CeBacTomnomis.

HNO PAH - ®enepanbHOE TOCYIapCTBEHHOE OIOKETHOE yUpekKIe-
Hue Hayku «MHcTuTyT okeanonoruu uM. ILI1. Iupmosa Poc-
CUICKOH akaJeMuu Hayk», I. Mockaa.

HUIIM PAH - ®enepanbHoe rocynapcTBeHHOe yupexaeHue «Dene-
panbHBIA HCCIeAOBaTeNbCKUM HeHTp MHCTUTYT mpuKiIagHOM
MaremMatukun uM. M.B. Kengpima  Pocculickoil  akapemMuu
Hayk», . Mockaa.

HUIITC — ®eaepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEKICHUE
«VHCTUTYT NPUPOAHO-TEXHUUYECKUX CHCTEM», T. CeBaCTOIOJIb.

HDA PAH — denepanbHOe rocyJapCTBEHHOE OFOIKETHOE YUPEIK/IC-
Hue Hayku «HCcTUTyT hmsnku atmocdepsl uMm. A.M. O6yxoBa
Poccuiickoii akagemMun Hayk», . MockBa.
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Kazanckuii ¢penepanbublii ynuBepcurer — dOenepanbHoe rocyaap-
CTBCHHOE aBTOHOMHOE O0pa30BaTENIbHOE YUYPEIKICHHE BBIC-
mero oopaszoBanus «Kazanckuit (IlpuBomxckuii) denepaib-
HBIM yHUBEpcUTET», I. Ka3aHs.

KamuyatHUPO - Kamuarckwii drman demepalbHOro rocymap-
CTBEHHOTO OIOJKETHOTO HAy4HOTO yupexneHus «Bcepoccuii-
CKUI1 Hay4HO-HCCIIEN0BATEILCKUI HHCTUTYT PHIOHOTO XO3SH-
CTBa U OKkeaHorpadum», T. [lerponaBnoBck-KamuaTckuid.

KacnMHMUI — ®enepanbHOEe TOCynapcTBEHHOE OFOKETHOE yUpe-
xaenne «Kacnuilckuii MOpPCKON Hay4yHO-UCCIIeI0BaTENbCKUM
LIEHTP», I. ACTpaxaHb.

K®Y — ®degepanbHOe TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBa-
TEJIb"HOE YUYpeXKAEHHE BbICIIETO oOpa3zoBaHus «KpbiMckuit
(dhenepanpHbIil yHEBepcuTeT UM. B.U. Bepraackoroy, r. Cum-
(heporob.

Mapaun-lOr — OOmecTBO ¢ OrpaHWYEHHOW OTBETCTBEHHOCTHIO
«Mapnua-tOr», r. CeBacTonoss.

MI'U — QenepanbHOE TOCYAAPCTBEHHOE OIO/KETHOE YUPEKICHHE
Hayku DenepanbHbI HCCIENOBAaTENbCKUN LEHTP «Mopckoit
ruapodmmueckuit nHCTUTYT PAHY, T. CeBacTomons.

MI'Y — ®enepanpHOE TOCYAApCTBEHHOE OIOKETHOE 00pa3oBaTeih-
HOE€ yuYpekIeHHEe BhIcIIero oopazoBaHus «MOCKOBCKUI TOCy-
JlapCTBEHHBIN YHUBEPCUTET uM. M.B. JIoMmoHOCOBaY,
r. Mocksa.

MI'YTY — ®enepanbHOe TOCynapcTBEHHOE OFOKETHOE 00pa3oBa-
TEIHHOE VUPEXKIACHHE BBICIIET0 0O0pa3oBaHUsA «MOCKOBCKHI
rOCY/apCTBEHHBIM YHUBEPCUTET TEXHOJIOTHI M YIIpaBIIEHUS
uMm. K.I'. PazymoBckoro (IlepBblif ka3zaunii yHUBEPCUTET)», T.
Mockaa.

MMUPIA — DenepanbHOE TOCYIApCTBEHHOE OIOHKETHOE 00pa3oBa-
TeNbHOE yUpexeHHe Bbiciiero oopazosanus «MUPOA — Poc-
CUNCKHMM TEXHOJIOTUYECKUN YHUBEPCUTET», I'. MOCKBa.
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MMBMH — ®enepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE YUPEKICHIE
HayKn « MypMaHCKHI MOPCKOM OMOJIOTHIECKU HHCTUTYT Poc-
CUICKOM aKkaJieMUu HayKk», . MypMaHCK.

M®THU — denepanbHOe TOCYIApCTBEHHOE aBTOHOMHOE 00pa3oBa-
TEJIFHOE YYpEeXKACHHE BhICHIEro 00pa3oBaHusl «MOCKOBCKUHI
(hM3UKO-TEXHUYECKUH WHCTUTYT (HAllMOHAJIBHBIN HCCIIEI0Ba-
TEILCKUN YHUBEPCHUTET)», T. Jlonronpyaasiid, Poccus.

HIIO «Taiigyn» — DenepanpbHOe TOCYAAPCTBEHHOE OIOIKETHOE
yupexaeHne  «Hay4HO-IpOM3BOJACTBEHHOE  OOBEIUHEHUC
“Taitpyn”», r. Cankr-IlerepOypr.

PITMY — ®enepanbHoe rocyaapCTBEHHOE OOpKeTHOE 00pa3oBa-
TEeTBHOE YUPESKICHHE BBICIIEro oOpa3zoBaHusa «PoccHicKuit
TOCYJapCTBEHHBII T'MIPOMETEOPOJOTNYECKUN YHUBEPCUTETY,
r. CankTt-IleTepOypr.

Poccuiickue KocMHYeckne cHCTeMbl — AKIMOHEPHOE OOLIECTBO
«Poccuiickasi kopnopauusi pakeTHO-KOCMHUYECKOrO MpHOopo-
CTpOEHUS U MH()OPMAIIMOHHBIX CUCTEM», T. MOCKBa.

CI'Y — ®enepansHOe TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENb-
HOE y4YpeXJeHHE BbIciiero oOpasoBanus «COUMHCKUN TOCY-
JIAPCTBEHHBIN YHUBEPCHUTET», T. Coun.

CeBacTONOJBLCKUI LIEHTP TYpU3Ma, KpaeBedeHHsl, CIOPTAa U IKC-
Kypcuil yuamieiicss Mojgoae:xku — ['ocynapcTBeHHOE OIOKET-
HOE 00pa30BaTeIbHOE YUPEIKACHUE JONOTHUTEIHLHOTO 00pa3o-
BaHua ropona Cepacromona «CeBacTONOJbCKUM LIEHTp TY-
pU3Ma, KpaeBEIEHHUs, CIIOPTa U SKCKYpCUN ydallehcss MoJIo-
nexuy», T. CeBacToIoNb.

CeBl'Y — ®enepanpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBa-
TENBHOE YYPEKJCHHE BhICHIEr0 o0Opa3oBaHus «CeBacTOMOb-
CKHI rOCYJapCTBEHHBI YHUBEPCUTETY, I CeBACTOMOIIb.

CKAHJKC - I'pynna komnanuit « CKAHOKC», r. Mockaa.
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CIIoI'Y — deaepanpHOE TOCYAapCTBEHHOE OIOHKETHOE 00pa3oBa-
TeNbHOE yupekAeHue Bbiciiero obpaszoBanus «Cankt-Ilerep-
OyprcKuii TocyIapCTBEHHBIN yHUBepcHTET», T. CaHkT-Iletep-

oypr.

TiomI['Y — ®enepanbHOe TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBa-
TEIBHOE YUPEKICHHE BEICIIETO 00pa3oBaHms «TrOMEHCKWHIA
rOCYJapCTBEHHBIN YHUBEPCUTET», I'. TIOMEHB.

TOU JIBO PAH - ®denepaiibHOe ToCyJapCTBEHHOE OFOKETHOE
yupexeHrne Hayku « TMXOOKeaHCKUH OKEaHOJOTHYECKUI HH-
ctutyT uM. B.U. MnpudyeBa J[anbHEBOCTOYHOIO OTIEICHUS
Poccuiickoii akajgeMun HayKk», . BiaanBocTok.

IOHII PAH - ®enepanpHOE TOCYyIapCTBEHHOE OIOKETHOE yUpe-
xknaeHne Hayku «®enepanbHbI HCCIENOBATENbCKUI LEHTP
IO>xub1it HayuHbll neHTp Poccuiickoit akaneMuu Hayk», T. Po-
croB-Ha-/{ony.

®onn «Haucen-uentp» — Hayunsrit o « MexxmyHapOIHBINA IIEHTP
M0 OKpY>Karolleh cpeie M JUCTAHIIMOHHOMY 30HIHPOBAHUIO
umenn Haucenay, r. Cankr-IletepOypr.

@®uanan MI'Y B r. CeBacronosne — @unnan PenepaibHOro rocy-
JAPCTBEHHOTO OFOHKETHOTO O0pa30BaTEIBHOTO YUPEHKICHIS
BhICIIEro 00pa3oBanus «MOCKOBCKUHN TOCYAapCTBEHHbBIN YHU-
BepcuteT umenu M.B. JlomonocoBay B r. CeBacronode, 1. Ce-
BacTOIIOJIb.

JkocepBuc A — OOIIECTBO C OrpPaHUYEHHOW OTBETCTBEHHOCTHIO
«3JxocepBuc A», . Mockaa.
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