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METOJUYECKHUE ACHEKTHI YKOJIOTHYECKOI'O MOHUTOPUHI A
BEPEI'OBOW 30HBI MOPSI

KoHTpacTHOCTB CylIn 1 MOpsi B OeperoBoii 30He ¥ MX aKTHBHOE BEIIECTBEHHO-IHEPTETHYECKOE B3aMMOICH-
CTBHE TO3BOJIAIOT PaCCMaTPUBATh OEPETOBYIO 30HY B KQUECTBE APKOTO IIpHMepa NapareHeTHIEecKoro JaHmadT-
HOTO KoMIUIeKca. [IpuMeHeHne napareHeTu4eckoro noaxo1a Al OCyLIECTBICHHS 3KOJIOTHYECKOr0 MOHUTOPUHTA
B OeperoBoii 30He aeT BO3MOKHOCTh OLIEHUThH SKOJOTHYECKOE COCTOSTHHE OeperoBoi 30HbI HA OCHOBE M3YUCHUS
BEIIECTBEHHBIX IOTOKOB MEX/Y CYIIEH U MOpEM.

Bomnpocsl, cBsi3aHHBIE C OPraHU3ALMUENH SKOJIOIMYECKOI0 MOHUTOPHHIA OCBEILIEHBI B COBPEMEHHON Hay4qHOU
JUTEpaType AOCTATOYHO JETAIFHO U MoJHO [1]. OxHaKO MOHUTOPHHTOBBIE UCCIIEOBAHNS OEPEroBOH 30HBI MOPS
HUMEIOT CBOM METOANYECKHEe 0COOEHHOCTH, Kacaromrecs: Kak BbIOOpa mapaMeTpoB CIICKEHUS, TaK U B LIEIIOM Opra-
HU3aI[UN HATYpHBIX HaOmogeHnid. OnpenenseTcst 5To, IpexkIe BCEro, CIIeMUPIUSCKIMH CBOMCTBAME OeperoBoi
30HBI KaK SKOCHCTEMBI, (POpMHUPYIOLIENCcsl Ha CThIKE CHIILHO KOHTPACTHBIX CPEJl U COCTOSILEH 13 ABYX OCHOBHBIX
gacTeil — Ha3eMHOH U 1oBOTHON. B coBpeMeHHOM nanAmapTOBEICHUH TaKOH THIT IPUPOAHBIX 00pa30BaHHHA MO~
JIy9WJT Ha3BaHHE MapareHeTHYeCKHX JIaHAMAPTHEIX KOMIUIEKCOB (MJIM CUCTEM), EIMHCTBO KOTOPHIX OCHOBBIBACT-
csl HE Ha OJTHOPOJIHOCTH MPHUPOJHBIX KOMIIOHEHTOB, & Ha KOHTPACTHOCTH BXO/SIIIMX B HUX CMEXHBIX JIaHAad1-
HBIX KOMIUIEKCOB, CBSI3aHHBIX JIPYTr C JPYroM BELIECTBEHHO-SHEPIeTHYECKUMHU NOTOKamHu [2-4]. OueBHIHO, YTO
OTMEUEHHOE BaXKHEHIIee CBOMCTBO OeperoBoil 30HbI HY)KHO YYHUTHIBATh M MPH KOHTPOJIE €€ IKOJOTHUYECKOTO CO-
CTOSTHHSL

B cBsi3u ¢ 3THM, SKOJOTHYECKHE UCCIECAOBaHUS 1 MOHUTOPHUHT OEpEroBOil 30HBI MOPS JOJDKHBI IIpEaycMaT-
pHUBATh BOBMOXKHOCTB PEIICHHS IBYX OCHOBHBIX 33a4: 1) yCTAaHOBJICHHE CBSI3€H MOPSI M CYIIIM TI0CPEICTBOM aHa-
JIM3a BEIIECTBEHHO-IHEPIeTUYECKUX IOTOKOB; 2) M3YYEHHE CTPOEHHS 3KOCHCTEMBI OEperoBoil 30HBI, ee (QyHK-
LIUOHUPOBAHHUS ¥ aHTPOTIOTEHHOW TpaHCc(hOpMaIHK.

Jlnist pemieHns 3TUX 3aa4 HeoOxoanMo (GopMHpOBaHUE OaHKA JAHHBIX, COJIEPXKAIIEro OOMUpHYI0 6a30BYIO U
OIIEepaTHBHYI MH(OPMALIUIO, KOTOPYIO MOKHO CTPYIIHPOBaTh COOTBETCTBEHHO OCHOBHBIM JJIEMEHTaM 3KOCH-
cTeMBI 0eperoBoi 30HBI CIEAYIOIIM 00pa3oM:

1) I'eostoro-reomopdosornyeckasi rpynmna.

A. TexTOoHHMKA

a) TeKTOHHYecKass MOP(OCTPYKTYpPa, COOTBETCTBYIOIIAsl JAHHOMY YYacTKy ITOOEpeKbsi, ONpesesseT Ha-
MpaBJICHUE Pa3BUTHSA Oepera u THII BEIIECTBEHHOTO0 0OMeHa MeX Ty CyIIeil 1 MOpeM.

VYuacrok Oepera MoXxeT ObITH 00pa3oBaH MOP(OCTPYKTypaMn HECKOJIBKUX THIIOB, KOTOpPBIE (POPMHUPYIOT pas-
JMYHbBIe THUITBI OeperoB. BaxkHoe 3HaYeHUe UMEIOT pa3Mep U Gopma MOPPOCTPYKTYpHI, COOTHOLICHUE HalpaBJie-
HUSI IPOCTUPAHHUSA TEKTOHWYECKUX CTPYKTYP C HalpaBJICHHEM OEperoBOM JIMHWM, a TAKKe HAJMYHE TCKTOHHUYE-
CKHUX pa3ioMoB. TeKToHHYEeCKHE pa3IOMbl HA MAaTEPUKOBOM CKIIOHE MOTYT CIIOCOOCTBOBATh ()OPMHUPOBAHHIO I10 -
BOJIHBIX KaHbOHOB, BTOPTalOLINXCS CBOUMH BEPXOBBSIMU B OEperoBylo 30HY. [1o KaHbOHAM IUISHKHBIA MaTepHan
TiepeMeIaeTcs 3a Mpezessl 0eperoBoii 30HBL

0) HanmpaBJieHNe M HHTEHCUBHOCTh HOBEHIINX 1 COBPEMEHHBIX TEKTOHMYECKUX IBHKEHUI OTPE/ICISIOT
XapakTep ¥ CKOPOCTH 0OMEHa BEIECTBOM B OEpEroBoii 30He B HAIIPABIICHNH: CyIIa—N®OPE WIN MOPE CYIEad

Tak, 30HbI OIyCKaHUS XapaKTEPU3YIOTCA aKKyMYJIALUEH UM CEIMMEHTAIMEN 0CaJOuYHOr0 Marepuaia — B Ta-
KHX YCIIOBHUSX, KaK MPaBHJIO, (JOPMUPYIOTCS aKKyYMYJIATHBHbIE Oepera; 30HbI MOJHATHS XapaKTEPU3yIOTCS 3aMe -
JICHHOI MM OTpULaTelIbHON ceaUMEHTalMel — 371eChb BBIXOAAT Ha IOBEPXHOCTh KOPEHHBIE IOpOJBl U
pacmpocTpaHeHbl abpa3noHHbBIE Oepera; cTa0MIbHbBIE 30HbI XapaKTePU3YIOTCSI HEUTPAIbHBIM 0aJIaHCOM OCaIKOB U
31eck GOPMUPYIOTCS yCTOHYNBBIE Oepera (CKOPOCTH aKKyMYIISIIIMU=CKOPOCTSIM abpasum).

B) eATEJbHOCTh BYJIKAHOB MOXET CIIY)KUTh HCTOYHHKOM IIOCTYIJICHHS BEIIECTBA B OEperoByro 30HY, Ha-
KOIUICHUIO BYJIKAHMYECKHX ITOPOJI M 00pa30BaHMIO BYJIKaHHYECKHX (OpM penbeda (BIIOTH 10 BYJKAaHWIECKUX
OCTpPOBOB).

B. I'eosiorus

a) reosiorusi kin(a (6eperoBoro oTKoca) W 0eHYA OMNpPEICNACT YCTOWYMBOCTH OCPEroB W TOJBOJHOTO
CKJIOHA TI0 OTHOLIEHUIO K MOPCKUM THIPOJIMHAMHYECKAM U 3K30T€HHBIM T'€0JIOTHIECKUM MPOIIECCaM.

VY CTOoWYMBOCTH TOPHBIX MOPOJT KOHTPOJIUPYET (OPMUPOBAHUE BEIIECTBEHHBIX ITOTOKOB, X WHTEHCHBHOCTD,
MOIIHOCTb U COCTaB, YTO, B KOHEUHOM HTOTI'E, XapaKTEPU3yeT BEIIECTBEHHbIH OOMEH MEXy CYIIEH U MOPEM.

0) aKTHBHOCTH Te0JIOTHYECKUX MpoueccoB (0OBAIBI, OMOI3HHU, OCHITIH, adpa3us, dpo3usi U T.1.), CHEKTp U
WHTEHCHBHOCTh KOTOPBIX OINPENEISIeTCs] YCTOWYMBOCTBIO TOPHBIX MOPOJI, THAPOJUHAMUKOW M THAPOKINMATHY e-
CKHUMH YCIIOBHSAMH.

OTH mpolecchl 00eCIeYnBalOT IOCTaBKy OTPOMHBIX 00BEMOB BELIECTBa ¢ Cymn B Mope. OnpenesieHne ux
CKOpOCTEH, 00bEMOB 00pa3yIOIErocs MpHU 3TOM BELIECTBA, JA€T BO3MOXKHOCTb KaYECTBEHHO M KOJIMUYECTBEHHO
OILIEHUTh OOMEH BEIIECTBOM MEXy CYLIeH U MOpEM.

B. I'eomopdosorus

a) reomopdosiornyeckuii npoguabp GeperoBoii 30HbI (HaIBOAHAs Teppaca — KIU( — IUBDK - 6eHY — HoJ-
BOJIHAsI Teppaca) OKa3bIBaeT HEMOCPEICTBEHHOE BO3/IEHCTBIE HA 0COOCHHOCTH I'MIPOJMHAMHUKNA U HHTEHCUBHOCTD
BO3/ICHICTBUSI MOPCKHX BOJIH Ha Oepera.

OnHcaHuIO TO/IBEPTaloTCs CIENyIONINE NMapaMeTphl: YKIOHBI ITOJIBOJJHOTO CKJIOHA M KpyTusHa kiuda (6epe-



rOBOT'0 OTKOCA), BbIcoTa Kinda U riryonHa Mops, popma npoduiis OTAEIbHBIX YYaCTKOB OeperoBoi 30HbI, MNP U-
Ha a0pa3sMOHHOM Teppachl U MPOTHKEHHOCTH Kinda u ap. Ilpu Hammumn kiwrda/6eperoBoro 0TKOCa OMPEIeIITioT
ero (pyHKIUH B OEPEroBoii 30HE - AKTUBHBINA WIIK OTMEPILHUH.

Kpyrusna, riryomaa/BeicoTa U (popMa TOABOTHOTO OeperoBOoro CKIOHA/KIM(a BIUSIOT Ha MHTEHCHBHOCTD
re0JIOTMYECKUX MPOILIECCOB B OEperoBoii 30He, a CeJ0BaTeIbHO, U Ha MOTOKU BEllecTBa, 00pa3yrourecs B pe-
3ynbTaTe X AeATensHocTH. K mpumepy, oTMenbie MOABOIHBIE CKIOHBI XapaKTepHBI UIs aKKyMYIATHBHBIX Oepe-
TOB U CIIOCOOCTBYIOT HaKOIUIEHHIO BellecTBa B OeperoBoi 30He; KpyThle MPUCYIIN a0pa3sHoOHHBIM Oeperam U Xa-
PaKTEPU3YIOTCSI BHIHOCOM BEIIECTBA U3 OeperoBoii 30HbI. BiusHue KpyTH3HbI Kirda (0eperoBoro 0TKoca) Ha mo-
TOKH BEIIECTBA B OCPETOBON 30HE MMEET CIEAYIONINE 3aKOHOMEPHOCTH: TPH PAaBHBIX T€OJIOTHICCKUX U THAPOIU-
HaMHUYECKUX YCJIOBUSX, 4eM OOJIbIlle KPYTU3HA CKIIOHA, TEM BBILIE CKOPOCTH abpa3uu U 0ObEMbl CHECEHHOTO Be-
IecTBa.

0) pacuwIeHEeHHOCTH pejibe()a modepeskbs BIUSCT Ha JIaHAMAaPTHOE pa3HOOOpa3ue 6eperoBoii 30HBL

UeM cuibHEe pacuJICHEHHOCTh OSperoBOW 30HBI, TEM IIHpE CIEKTP (POPMUPYEMBIX 37eCh MOJBOIHBIX H CY-
XOIMYTHBIX JIaHAmMAapTOB. KpoMe TOro, paculieHeHHOCTh penbeda, BMECTE ¢ THAPOKIMMATHYCCKIMH YCIOBISIMH
(ocamxu, MOBEPXHOCTHBINA CTOK H T.J.), 00yCIaBIMBAIOT MOCTYIJICHHE B OEPETrOBYIO 30HY JOIMOJHUTEIBHBIX [TOTO-
KOB BEIIECTBa (C pEYHBIM CTOKOM, CEJICBBIMU IIOTOKAMH H Ip.).

B) KOHTYp WJju ¢opmMa GeperoBoii JHHMH MOXET BIUATH Ha IPOLECCH a0pa3un/aKKyMyJsiiK B OeperoBoit
30He. M3BecTHO, 94TO Ha MBICaX MPOUCXOANUT KOHIICHTPAIHS SHEPTHH MOPCKUX BOJIH M Pa3BUBAIOTCS aOpa3uOHHBIC
MIPOIIECCHI, B OyXTaX 3HEPIusl pacceMBaeTCs U YT MPOLECCHl aKKyMYJISIIUH.

W3meHenne yria moaxoa MOPCKUX BOJH K Oepery BCIEACTBHE CMEHBI HalpaBlieHUs (OPUEHTHPOBKH) Oepera
MOXeET CrIocoOCTBOBATh pasrpy3Ke BJOJIbOEPETOBBIX TIOTOKOB HAHOCOB M aKKyMYJISALIMH MaTepHaa.

) opMBbI OIBOAHOTO M OeperoBoro pejbega MOryT BHICTYNAaTh HHIUKATOPAMHU XapaKTepa BEIeCTBEHHO-
ro oOMeHa B OeperoBoii 30He. Tak, IPUCYTCTBHE aKKYMYJIATHBHBEIX (GOpM penbeda (Bajbl, TPSAABI H T.I1.) YKa3bIBa-
€T Ha HAKOIUJICHUE BEI[ECTBA B OEPEroBOil 30He, a0Opa3MOHHBIX (HUIIHU U T.II.) — HA €r0 BBIHOC.

I'.Ilaneoreorpadus

a) HAJM4YHUe NMOrpyKeHHbIX GopM ApeBHeEro cydaspajbHOro peibeda, CBUIETEIbCTBYET 0 COBMECTHOM
najeoreorpaguyeckoM pa3BUTHH CYIIH U MOPSL.

2) JlutodanunaabHas rpynmna.

a) BBICOTa/MOLIHOCTH OTJIOKEHMIl IUISZKa ¥ OeHYa yKa3bIBaeT Ha XapaKTep oOMeHa BEIIeCTBOM MEXIY Cy-
el 1 MopeM (abpasus WiIN aKKyMYJISIIHA), @ CKOPOCTH 0CATKOHAKOIJIEHHS HA €T0 MHTCHCHBHOCTB.

0) merporpadguyeckuii, rpaHyJIOMeTPHYECKHIT 1 MUHEPAJIOTHYECKHI COCTAB OTJIOXKEHUH TUIsIKA U OeH-
Yya MM03BOJISAET CYAUTh 00 NCTOYHNKAX MOCTYIUICHHUS OTJIOKEHUH B OEPEroBYIO 30HY.

Tak, nmpeoOsiaianye B COCTaBe OTJIOKEHUI TOHKOTO MEUTOBOTO MaTepHaia MOXeT CBUIETENILCTBOBATh O €ro
MOCTYIICHUH B OEpEroByIO 30HY C pEeYHBIM ajuntoBueM. Kpome 3Toro, THI 0caJkoB OeHua (TiecyaHbie, WINCThIC U
T.I1.) BIMSET HA XapaKTep pacrpeereHust OCHTOCHBIX COO0MEeCTB (PUTO- U 300IIEHO30B.

B) MCTHPAEMOCTb, OKATAHHOCTh, COPTHPOBAHHOCTb M MeIMAHHBII HAMETP OTJIOJKEHUH yKa3bIBAalOT Ha
XapaKTep BOJHOBOTO BO3JICHCTBHUS Ha OTIIOKEHHUS OSPEroBOil 30HBL.

HopwmasbHast cOpTUpOBKa HAHOCOB — YOBIBAIOIIAs C INIyOMHOM KPYHMHOCTh OCAJIKOB M yXYIIIEHHE X COPTH-
POBKH.

3) MereoruapoJjiornyeckas rpynmua.

A. Meteoposorus

a) THN KJIAMATAa MPUMOPCKOIl YacTU 0eperoBoil 30HbI ONPEACTACTCA KOJUICSCTBOM ITOCTYIAIOMICH COJI-
HEYHOH pagualy ¥ aTMOC(EpHBIMHU 0Ca/IKaAMU, & TAK)KE BETPOBBIM PEKHMOM.

Knumatndeckuit GoH ompenenser yciaoBHsS (U3MUECKOTO BHIBETPHBAHUS M WHTEHCHBHOCTH BO3ICHCTBHS
BHEITHUX (haKTOPOB Ha TOPHBIE MOPObI, TO €CTh OKa3bIBACT HEMOCPEICTBEHHOE BIMSHNAE HA (POPMUPOBAHUE TIO-
TOKOB BeIIecTBa B OEPEroBoii 30He.

B mpsiMoii 3aBUCHMOCTH OT paJMialldOHHOTO PEeXMMa HAXOAWUTCS TEMIIEPAaTYPHBIH PEXUM BO3.yXa, BOABI H
TOPHBIX MOPOA. ATMOC(EpHbIE 0CaJKN aKTUBU3UPYIOT Pa3BUTHE TAaKMX I€OJOTMYECKHX IIPOIECCOB, KaK PO3us,
OTIOJI3HH, CEIIH | JIp., 00ECIeYnBaIONINX IOCTABKY ITOTOKOB BEMIECTBA C CYIIN B Mope. Hampumep, mpu HHTCHCHB-
HOM BBITIA/ICHUH OCA/IKOB B TOPHBIX pailoHax MOTyT (hOpPMHPOBATHCS CENIEBbIC MOTOKH, KOTOPBIE Pa3rpyKaroTcsi B
OeperoBoii 30He, 00pa3ys KOHYCH BEIHOca. KitmMaTooOpasytomas poiik BeTpa, TIIaBHBIM 00pa30M, BEIpakaeTcs B
YCTaHOBJICHUH OpPH30BOM LIUPKYISALUN MEXIY CYLIEH U MOPEM.

BeTpoBoif peknM 0Ka3bIBaeT ONPENeIIIoNIee BINSHIE Ha THAPO- U JIUTOINHAMUYECKHE TIPOIECCH B Oepero-
Boii 30He. [yOnHa Mops B mpenenax 6eperoBoi 30HBI HEBEJIMKA, TI03TOMY BETPbI KOHTPOJIUPYIOT HAPaBIICHUS
MpUOpPEKHBIX TEUEHHH, a BMECTE C HUIMHU U BAOJIEOSPETOBOE MepeMeIieH e TOTOKOB BeniecTBa. CHIIbHBIE BETPHI C
CYIIIM ¥ MOPSI BRI3BIBAIOT CTOHHO-HATOHHBIC SIBIICHUS. BeTep BHIMONHSAET 1 TeOMOP(HOTIOTHYESCKYIO POJIh, CO3IaBast
B OeperoBoii 30He 30J10BbIC (HOPMBI penbeda.

b. I'mapoJiorus.

a) HaJu4Yue B 0eperoBoii 30He YCTHEB PeK M BPeMEHHBIX BOJAOTOKOB CBHJETEIBLCTBYET O BO3MOXKHOCTH
MOCTYIUICHUS B OEPETOBYIO 30HY JOMOTHUTEIHHBIX IOTOKOB BEIECTBA.

B kauecTBe BayKHBIX ITOKa3aTeNeil BEIECTBEHHBIX IIOTOKOB BHICTYIIAIOT I'OJJOBBIE U yAEIbHBIE 00BEMBI pEUHO-
ro CTOKa, CTOKa TBEPJAbIX U B3BCHICHHBLIX BCIICCTB. Bwmecte ¢ TBEPAbLIM CTOKOM, B HpI/I6pe)KHBIe BOJbI IOCTYNAcCT
MHUHEPAITBHOE BELIECTBO JUIS IIMTaHUS MOPCKHX OMOIIEHO30B. TBEp/bIil CTOK peK SBISETCS MCTOYHHKOM (hOPMHU-
PpoBaHUA UK TTONIOJIHCHUSA TBEPAbIM MaTCpUajIOM B]IOJ'II)6epeFOBI)IX IIOTOKOB HAaHOCOB.



B ycThaX pek, riie CMEIINBAIOTCSI PEYHbIE M MOPCKHE BOJBI, MIPOUCXOTUT aKKyMYJISIHMsI HAHOCOB U (hOpMHU-
PYIOTCS IEJIBTHI.

HOCpe}]CTBOM HapymeHUs yCTOfI‘IPIBOCTPI WK OCJIOCTHOCTH TOPHBIX TOPO/JI, BOJOTOKHW aKTUBU3SUPYIOT pasBH-
THE TEeOJIOTHUECKIX IIPOIIECCOB B OEPEeroBoil 30He (3p03Ws, OTIOI3HH, 0OBAJIBI, OTUTHIBUHEI H . ).

[TocTositHHBIE M BpeMEHHBIE BOJOTOKH, B COOTBETCTBMH C MAacIITa0OM BO3IEHCTBUS, BIMSIOT Ha (PU3HMKO-
XUMHYECKUE CBOICTBA MOPCKHX BO/I.

0) pu3myeckue cBoOiicTBAa MOPCKOMW BOABI (TEMIEPATypa, MIIOTHOCTH, IPO3PAYHOCTb, JIEJOBBIA PEXXUM U JIp.)
ONpeACIAIOT OCO6€HHOCTI/I TUAPOJUHAMUKU U YCIIOBUSA KU3HU 11 MOPCKUX OPTaHU3MOB.

K mpumepy, mpo3padHOCTs IUMHTHPYET Ipoliecc GOTOCHHTE3a, CO3/aBasi pyOexk /Ul pacCeNeHns 3eeHBIX
pacTeHuil.

Jlist 1e70BOTO MOKPOBAa YKa3bIBAIOTCA: CE30H YCTAHOBICHHUS, IPOIOJDKUTEIBHOCTh JIEAOCTaBa, MOIIHOCTh
JbJIa ¥ pa3MelIeHHe N0 akBaTOpUH. JIb/IbI BEICTYIIAIOT (h)aKTOPOM yCHIICHHSI a0pa3nuyl U pa3pyHIeHUs] MOPCKUX Oe-
peros.

du3nyeckne CBOWCTBA BOJBI MOTYT MEHSATBHCS IOJ ICHCTBHEM MHOTHX (DaKTOPOB: TMIPOIMHAMHUYECKHX YC-
JIOBUIi, OEPEroBOro CTOKa, Te0JOTMYECKHX MPOLECCOB, OCTYIUICHHUS B OEPErOBYIO 30HY aHTPOIOI'CHHBIX IIOTOKOB
BEIIECTBA U T.II.

B) XMMHYeCKHe CBOWCTBA MOPCKOii BOABI (COJICHOCTD; COJIEpPIKaHNe PACTBOPEHHOTO KUCIOPO/Ia U JIp. Ta30B;
pH; comepxaHne OMOTE€HHBIX W OPraHMYECKHX BEIIECTB, MUKPOIIEMEHTOB) B 3HAUYUTEIBHOW MEpe YIPaBISIOT
"maogopoaueM" U MPUTOAHOCTHI0 MOPCKUX BOJ AT AKHU3HHU.

H3BecTHO, 4TO BOABI, HACHIIICHHbIE MUHEPAIbHBIMHU BELIECTBAMU M KHCIOPOIOM, OOraTel KH3HBIO. biaro-
NPUSITHBIE YCIIOBHS IS )KM3HW OPraHU3MOB CO3JIAIOTCSI B 30HAaX JUBEPreHIIMH MOPCKHUX BOJ WM allBEJIMHIOB,
rae npoucxoguT MmoabeEM OHMOT€HHBIX BCHIECTB K IMOBCPXHOCTHU. HaCI)IIJ_[eHHOCTI: MOPCKUX BOJ MHUHCpaJIbHBIMH
BEIIIECTBAMH OTIPEIEIIET BUJOBOE MHOT0O0Opa3e M YHCIEHHOCTh KUBBIX OPIraHU3MOB.

4) I'mpposiMToAMHAMMYECKAS IPyNIIA.

A. I'uapoaHaMMKa M JIUTOAUHAMHUKA.

a) XapaKTep rHAPOAMHAMHYECKOr0 PeskuMa B OEperoBoi 30He OKa3bIBACT BIMSHHE, ITPAKTUYECKH, Ha BCE
KOMITOHEHTHI JIaHIIa(TOB HABOTHOM W TIOJIBOTHOM YacTeil OeperoBoii 30HBI.

ITpn onvcanuy rUAPOAMHAMHUKHI OTMEUAIOTCS: Tpeo0IIaiatolee HarpaBieHue MOPCKUX BOJHEHUH U TeUeHNH,
CPCAHECTATUCTUYCCKAs BbICOTAa BOJIH. AHanmy MOABEPraroTCsa U nmapaMeTpbl BOJIH BO BPEMs IITOPMOB: CE30HbLI
Pa3BUTHUS MITOPMOB, MAKCUMAJIBHBIE M CPEIHNE 3HAYCHHsI OAUTBHOCTH IITOPMOB, Ipeo0Iaatomiee HapaBieHne
BOJIHCHUI B IITOpPMA, BHICOTA U JUIMHA BOJIH M MX BIIMSIHUE Ha OeperoBble Mpolecchl. AHaIM3 KoJjieOaHuil ypoBHS
MOpsI — BBICOTa CE30HHBIX, CPEJHET0/I0BBIX, MEKIOIOBBIX KOJI€OaHUH 1 00yCIIaBIMBAIOIINE NX IPUYUHEL.

[To MakcumanbHOW AJIMHE BOJIH, Pa3BUBAIOLIMXCS B OEperoBoil 30He, ONPENEIsII0T MAKCUMAaJIbHYIO TIIyOuHY
BOJIHOBOTO JISHCTBUSI HA MOPCKOE JTHO, T.€. HWKHIOIO IpaHuIly OeperoBoii 30Hb1. [1o rpannile MaKkCUMaIbHOTO 3a-
TUTECKa BOJIH HA IUISDK ITPOBOANTCS BEPXHSS IpaHHIa OEperoBO 30HBI.

I'mapoauHamMHuYecKue TPOLECcChl TECHO CBSI3aHBI C JIMTOJIMHAMHUKON OEperoBoil 30HbI, IOITOMY U3y4YCHHUE Be-
IIECTBEHHBIX IOTOKOB B OEPEroBOH 30HE AOIDKHO IMPOU3BOIUTHCS MPH OJHOBPEMEHHOM YUE€TE 3THUX JBYX IPOIIEC-
coB. B 9701 cBsI3M IpH HMCCIeIOBaHUAX YKa3bIBAIOTCS: BOJIHEHHUS M TEUCHUS KAKUX HAIlPaBJIEHUH U CKOPOCTEH BbI-
3BIBAOT IIEPEMEIEHHE HAHOCOB B OEPETOBON 30HE; P KAKMX KOMOWHANMAX BOJIHEHHS, TEUCHUS M BETPa IPOUC-
XOJIUT BBIHOC BEIECTBA U3 OEPEroBOi 30HbI, a MPU KaKUX — €T0 aKKyMYJISIUS U JIp.

OC00EHHOCTH THIPOJNHAMHUKN MPUOPEKHON aKBATOPUHU (CIIOKOWHAS WM aKTHBHAs BOJHOBas O0OCTaHOBKA,
HaJIM4ie NPUINBOB-OTINBOB, CTOHOB-HAarOHOB U T.JI.) OKa3bIBAaIOT 3HAUYUTEIBHOE BIMSHUE HA COCTAaB OMOIIEHO30B
OeperoBoii 30HbI.

0) XapaKTepUCTHKA BI0JIb0epPeroBbIX MOTOKOB HAHOCOB (CKOPOCTh, HAIPaBICHUE IBIDKEHUS, MOIIHOCTB,
HaCHIIEHHOCTh, EMKOCTB M JIp.) U MX BO3/IeiiCTBUE Ha OEperoBbIe MPOIIECCHI.

COBOKYITHOCTh ITOTOKOB BEIIECTBA, IMOCTYIMAIOMINX B OEPEroByI0 30HY C CYIIN M MOpS, yIacTBYIOT B (popmu-
POBaHHMHU BIOJILOEPErOBBIX TOTOKOB HAHOCOB. B1oip0eperoBoii MOTOK HAHOCOB XapaKTEepU3yeTCss MHOTMMH MTOKa-
sarenamMu. OH MOXeT OBITh HACBIIICHHBIM HWJIM HCHACBIIICHHBIM, OTJIHYAThCA 110 MOIIHOCTH, IJIMHEC, CMKOCTHU H
CKOPOCTH HEpEMEILCHHUS U p.

Bnonb0eperoBoii MoToOK SIBIISIETCS] HACKIIIIEHHBIM, KOT/]a €M0 eMKOCTh paBHa MOIHOCTH (Harpyske). EMkocTh
3aBHCHT OT yKJIOHA JTHa M IUIDKA, TapaMeTPOB BOJIH M YTia IMOJX0/a MX B OTKPBITOM MOpPE, CKOPOCTEH M Halpas-
JICHUS] TeYCHUH, a TaKk)Ke OT CBOMCTB MPUOPENKHO-MOPCKUX HaHOCOB. Eciy Bo3HUKaeT NeUIMT Harpy3KH, TO Ta-
KO BIOIBEOEPEroBoii MOTOK HA3BIBACTCS] HEHACHIIIEHHBIM. HEHaChIIIEHHOCTh TOTOKA CBUAETEIBCTBYET O TOM, UTO
YacTh SHEPI'HHU IIOTOKA, HE UCIIOJIb3yeMasi Ha IepeMellleHre HAHOCOB, MOXKET PacXoJJ0BaThCsl Ha MpoLecchl adpa-
3UH MOPCKOT'O JIHA.

5) buouenornyeckas rpynmna.

a) PACTUTEJIbHOCTD Y )KUBOTHBIE HAa Gepery 1 B Mope SIBIISIIOTCS PE3YJIbTaTOM B3aUMOACHCTBUS aOHMOTHYE-
CKHX KOMIIOHEHTOB OeperoBoil 30HBI. [Ipy M3ydeHHM PAaCTHTENFHOCTH M JKHBOTHBIX HEOOXOANMO OMPENEINATH:
BHIOBOE Pa3HOOGPA3HE U COCTAB, BCTPEUAEMOCTb, YHCICHHOCTh, POAYKTHBHOCTE, Guomaccy (kr\m%, r\m?), mpo-
€KTHBHOE TOKPBITHE (IJIs1 PACTUTENBLHOCTH), pacHpenelieHHe MO TOPH30HTaNIX (B 3aBUCHMOCTH OT XapakTepa
penbeda 1 NoUBHI (TPYHTA)) ¥ BEPTHKAIH (TIOBEPXHOCTH BOJIBI, TOJIIA, MOPCKOE JHO).

[Mocne onucaHus pacTeHUH U KUBOTHBIX MPUCTYMAIOT K M3YYCHHIO CYXONMYTHBIX H MOPCKHX OMOIIEHO30B.
ITpn onmcannn GHOIIEHO30B, KPOME MCCIIEOBaHMI MOKa3aTeNel, yKa3aHHBIX JJIsl PACTEHUH M XKUBOTHBIX, HEOO-
XOJIMMO OTMEYaTh: MeCToOOHTaHusi (OMOTOIBI), apeayibl PACIpPOCTPAHEHUs], COCTaB U CTPYKTYpy OuOlLeHO3a H



TpopHUIECKHUE CBS3U.

Pacripenenenue pacTUTENbHBIX M )KHMBOTHBIX COOOIIECTB 3aBUCHT OT ONAarONpUSTHOCTH YCIOBHH A UX O0H-
TaHus (penbeda, 0caiKoB, OCBEIEHHOCTH, HAIMYMS MHHEPAIBHBIX BEIIECTB H T.J1.). B cooliiecTBax BBLICISIOTCS
3IU(PHUKATOPBI, JOMHUHUPYIOIINE U PEAKO BCTPEUAIOIINECS BHIbI.

0) poJIb JKHBOTHBIX U PacTeHUi B OEperoBoii 30He NMEET BayKHOE 3HAYEHUE, IOCKOJIbKY PACTEHHUS U KHBOT-
HBIE YYacTBYIOT B (JOPMHUPOBaHHH OUMOTEHHBIX (OPM pesbeda, OKa3bIBAIOT COMPOTUBICHHE JCCTPYKTUBHBIM Oe-
PEroBBEIM IpolieccaM HIIM CaMH BBICTYIIAIOT B POJIH JECTPYKTOPOB.

B GeperoBoii 30He 00pazytoTcst Takue OuoreHHsle GOpMBI penbeda, Kak HOPbl U XOJbI )KUBOTHBIX, BBIOPOCHI
TPYHTa B BUJIE TOPOK; (hOPMBI BBITAUMBAHUS, CBEPIICHHS U JIp. PacTeHns MOTYT peoOpa3oBhIBaTh penbed 1 BIIH-
ATh Ha OeperoBbIe MPOIECCHl, 00pa3ys 3apociiv, Kopku, Matsl [S]. K npumepy, 3apociii TpOCTHHUKA, PaCTyLIHE Y
ypesa BOIbI, IPUHUMAIOT Ha ceOsi HanOOJIBIIYIO CHIIY BOJIHEHHS, Tacs SHEPIHIO BOJHOBOIO MOTOKA M 3aIUINAS
Oeper ot paspymieHus. PacTuTensHOCTE OeperoBbIX OTKOCOB M KIM(OB OKa3bIBAE€T Ha TOPHBIE MOPOJBI CKpEI-
nsomui 3QQPEKT, TPEnATCTBYS UX pa3pyILICHUIO, IIOATOMY HMOKPBITHIE PACTUTEIHLHOCTEIO OOPBIBEI OoJiee yCTOM-
YHBBI K Pa3pyLICHUIO.

B 10 *e BpEMA, MOPCKHUE PACTCHUA U JKUBOTHBIC MOT'YT CII0COOCTBOBATh U ACSUHTEIpalli T'OPHBIX MMOPOJI,
BO3/ICICTBYS HA HUX MEXaHWYECKH: pa3besasi, CBEpIIs U MOATaYnBask (MOJUTIOCKH, KAMHETOUIBI 1 Ap.). HekoTopsle
BUJIbI )KUBOTHBIX, K IPUMEPY, I'YOKH, CIIOCOOHBI pacTBOPSITH TOPHBIE MOPOABI (OOBIYHO, W3BECTHSIK), BBIACISISL OP-
TaHUYECKYIO KHUCIIOTY.

XapaxTep pacrpenesieHns] pacTUTEIFHOCTH B OEperoBOi 30HE MOXKET YKa3bIBaTh Ha ee MOP(OJIOrHIecKue 1
TUApOAMHaAMUuYeckre ocobeHHocTH. K mpumepy, Hamu4ne pacTHTEILHOCTH Ha OeperoBoM oOpbhIBe WK y Kinuda
TOBOPHT O TOM, YTO KJIM() OTMEPIIMH U HE HCIBITHIBAET Ha ceOe aKTHBHOTO BOJHOBOTO JEHCTBUS; BEPXHIOIO I'pa-
HUITY IUISHKA 9acTO MPOBOJIAT MO pyOexkaM MOSIBIEHUS ISDKHONW PacTUTENbHOCTH.

B) CYTOYHBIC U CE30HHBIE CYXOMYTHO-MOPCKHE MHTPALMM COBEPINAIOT NTHUIEI U )KUBOTHBIC, Ubs KH3HD HE-
TIOCPEACTBEHHO CBsI3aHa U C MOPEM M C CYIIeH (MCTOYHHK ITUIIH, BEIBEACHHE MOTOMCTBA U JIp. QyHKIMH). B aTOM
BBIPAKAFOTCS] OMOTEHHBIE TIOTOKH BEIIECTBA MEXKLy CYIICH U MOPEM.

K >XKMBOTHBIM-MHUTpaHTaM OTHOCSTCS Yepenaxy, HEKOTOpbIe pakooOpa3Hble U MOJUTIOCKH, Yaiku. CyTOYHbIC
MUTPALUH 0COOEHHO SIPKO BBIPAXKEHBI B 30HAX CYIPAIUTOPAIN U JINTOPAIN Ha Oeperax MPHINBHBIX MOPEH.

[TaccuBHBIA BEIHOC-CHOC OMOTEHHOTO MaTepuasa u3 Mopsi Ha 6eper u ¢ Gepera B MOpe IMPOUCXOANT, B 3HAUH-
TENBHON Mepe, CO HMITOPMOBBIMH BBIOPOCAMU MOPCKHX TPaB M BOJOPOCICH, PAaKOBHUH MOJUTIOCKOB M MOTHOIINX
JKUBOTHBIX.

6) AHTpONOreHHasi rpymnmna.

a) CTENCHb M3MeHeHHUsl pejibedpa OeperoBoil 30HbI HAXOJWUTCSI B HEIOCPEICTBEHHOH CBSI3U C OCBOCHHOCTBHIO
NPUOPEXHBIX aKBa- U TEPPUTOPHIA, a TAKIKE C 3aCEIICHHOCTBIO MOOEPEKbSL.

IIO6I)I'-I8. TOJIE3HBIX UCKOIMAEMBIX CO AHA WU IIIAXKA, OTBOA APCHAXHBIX BOJ C rmoJicii B MOp€, TUAPOTCXHUYC-
CKO€ CTPOUTEIHCTBO U3MEHSIOT ECTECTBEHHBIH penbed OeperoBoii 30HbI, GOpMHUPYS Kapbepbl, KOTIOBAHbI, HCKYC-
CTBEHHBIE OBparu u Ap. GopMbl penbeda. AHTpOIoreHHbie GopMbl pesibeda YCHIUBAIOT IPOLECCHl ASCTPYKIMN
Oeperos, YTO BEJET K COKPAICHUIO IIMPHHBI INISDKEH U KaTacTpo(pHIECKOMY pa3pyIICHHIO MOPCKUX OEperos.

0) M3MeHeHNe 0CAIKOB OEPEroBoill 30HbI BO3HMKAET O] BIMSHUEM aHTPOIIOTEHHBIX 3arps3HUTENEH, KOH-
LEHTPUPYIOLINXCS TIEPBOHAYAIBHO B MOPCKOW BOJIE, @ 3aTEM OCEJAIOLINX Ha JHE.

3arps3HEeHHBIE MOPCKUE OCAJIKH CITYXKaT CPeoi OOUTaHMsI 1 NCTOYHUKOM ITUTAaHUsI MOPCKHX JKUBOTHBIX. Ha-
KOTUJICHNE BPEIHBIX BEILECTB B OPraHMU3Max *KMBOTHBIX BBI3BIBACT aHOMAIHMH MX Pa3BUTHS, a TIOPOW MPUBOAUT K
uX THOeny.

B) H3MeHeHHe GU3HYECKUX U XMMHUYECKHX CBOHCTB BOJ NPOHMCXOJUT B PE3y/IbTaTe UX 3arps3HEHHUs, IIaB-
HBIM 00pa3oM, IPOMBINIJICHHBIMH, CEIbCKOXO3SHCTBEHHBIMH M OBITOBHIMH CTOKaMH. KOCBEHHO BoO3neicTBHE
OCYIIECTBIISICTCS M Yepe3 3arpsI3HEHHBIH PEYHON CTOK, TIOCTYMAIONIHH B OEPEroByr0 30HY.

Bonpl 3arps3HAIOTCS TSDKENBIMH METa/UlaMH, HE(TEIPOIyKTaMH M XUMHUYECKUMH COCIMHEHUAMH. V3meHe-
HUS (PU3UKO-XMMUYECKUX CBOHCTB BOJABI CKAa3bIBAIOTCS, B OCHOBHOM, Ha YCIOBUSX XHM3HU U COCTOSIHUM MOPCKHX
opranu3moB. [lepeHachlieHHOCTh BOJI OMoreHamu (3BTpOQUKaIKsl) MPUBOJMT K SBJICHHUSIM "LIBETCHUs" BOJIBI, 3a-
MOpaMm psIO.

I') I3MeHeHHe TEMJIOBOT0 PeXHMa IPUOPEKHOM aKBAaTOPUH MPOUCXOIUT BCIIEACTBHE cOpOca B IPUOPEIKHBIE
BOJIBI OTPAOOTAHHBIX BOJI TETUIOBBIX IEKTPOCTaHIIUH.

[ToBbimeHne TeMiieparypbl BOJIbI MIPUBOJHUT K COKPAILEHNIO XOJOMOJIOOUBBIX U OYPHOMY Pa3BUTHIO TEILIO-
TOOMBBIX BUJOB PAaCTCHHUH M )KMBOTHBIX. B Takux yCIIOBHAX MPOUCXOJUT U3MEHEHHE XMMH3Ma BOJI: U3MEHSETCS
coJIep)KaHHe PaCTBOPEHHOT'O KHCIIOPO/ia, U3MEHSIETCS COJICHOCTh U T.JI.

1) I3MeHeHHe JUTOJUHAMHUKH CBSI3aHO CO CTPOUTENBCTBOM OEPErOyKPEHMHUTENbHBIX U THIPOTEXHUUECKUX
COOpY)XeHHH 0e3 ydeTa 0COOEHHOCTEH ABMKEHHS BAOIbOCPETOBBIX TOTOKOB HAHOCOB.

B pesynbraTe B OeperoBoii 30He BO3HHKAET NEPUIUT INISHKHOTO MaTepHaia, HapylIeHHe eCTEeCTBEHHOTO X0/1a
6eperoBhIX MPOIIECCOB, YTO BEAET K MOCIEAYIONIEMY Pa3pYIICHUIO MOPCKUX OEperoB.

€) n3MeHeHHEe OMOLEHO030B SBISIETCS "OTBETOM" PACTHTENBHOCTH M JKUBOTHBIX Ha M3MEHEHHUE BBIIIEIEpE-
YHCIIEHHBIX KOMIIOHEHTOB O€peroBoii 30HbI.

K mpumepy, noHHoe TpaneHue, 1o0bIYa Mecka U TaIbKH, THOYIIyOUTeIbHbIE Pa0OTH B MOPTaX BBHI3BIBAIOT
HapyLICHUE IIEJIOCTHOCTH CTPYKTYPBI CYXOMyTHBIX M MOJBOJHBIX OMOIICHO30B, a MOPOH U MX MOJHOE YHUUYTOXKE-
Hue. B OnoneHozax HaOmoaeTCs yTHETCHNE M HCYE3HOBEHHE OJTHUX BHJIOB PACTEHUI M )KMBOTHBIX C OCIIEAYIO-
Iel X 3aMEeHO 0oJiee YCTONUMBBIME K aHTPOIIOTEHHOMY 3arpsi3HEHHUIO BUAAMH.



W3 mepeuyncneHHbIX XapaKTePUCTHK HAMOOIBIIYIO CIOKHOCTD IMPENCTABISCT MONIyYCHHE ONepaTUBHON WH-
(dopmaruu, BKIIFOYAONICH B ce0s1 KOPOTKOTICPHOIHBIC MMOKA3aTEIU MPOIECCOB U siBiicHHH. HO MMEHHO OHA sIBIIS-
€TCsI OCHOBHON COCTAaBIISIOIICH SKOJOTHIECKOTO MOHHUTOPHHTA. Ee moaydeHre BO3MOYKHO TOJIBKO Ha OCHOBE Ha-
TYPHBIX HAOJIOJCHUN, KOTOPHIC JOJDKHBI UMETh KOMIUICKCHBIA XapaKTep U MPOBOJUTHCS MO CIMHOW METOIUKE.
Jlst co3manus Takoro OaHKa JaHHBIX, €CTECTBEHHO, TPEOYIOTCS COBMECTHBIC YCHJIHS CIECIHATUCTOB Pa3sTuIHBIX
npouiel, Mo3ToMy CO3aHUE TaKOM KOMaH]IBI — 33]1a4a CJIOXKHAs, HO B TOXKE BpeMs HAyYHO HeoOXoaumasl.
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Arapkosa-JIsx [.B., Ckpebenr I"M. MeToanyHi aclieKTH €KOJIOTTYHOTO MOHITOPUHTY OEpPEroBoi 30HU
Mopsi.

Kontpacrhicts cymi Ta Mopsi y OeperoBii 30HI Ta iX aKTHMBHa MaTepialbHO-€HEPTeTHYHA B3a€MOMIS
JIO3BOJISIFOTH PO3MIISIATH OEeperoBy 30HY SIK SCKPaBHH MPUKJIIA]] MAapareHeTUYHOTO JIAHIIA(QTHOTO KOM-
IUIEKCY. 3aCTOCYBAaHHS NapareHeTUYHOTO MiAXOAY JIUIsl 3IIHCHEHHS EKOJIOTIYHOTO MOHITOPUHTY VY
OeperoBsiii 30H1 Ja€ MOKJIMBICTh OI[IHUTH €KOJIOTTUYHUI cTaH OeperoBoi 30HM HAa OCHOBI BUBYCHHS PEUO-
BUHHUX MOTOKIB MiXk CYIIICIO Ta MOPEM.

Agarkova-Lyakh I. V., Skrebets G. N. Methodical aspects of coastal zone ecological monitoring

The contrast of the land and sea in a coastal zone and their active matter-energy interaction allows con-
sidering the coastal zone as the bright example of a paragenetical landscape complex. Using of the
paragenetical approach to ecologiczl monitoring realizing gives a chance to evaluate an ecological state
of a coastal zone basing on studying matter flows between the land and the sea.
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