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MopcKoU zuOpor/JU3UttecKUii u11cmumym PAll. z. Cesacmonollb 

HCIIO.JIL30BAIIHE MO~ KA'IECTBA BO,!I; 
)J;JUI OIIHCAIIIDI 3KOJIOrii'IECKOrO COCTORHIDI IIO.JIY3AMKIIYTLIX 

BO,!I;OEMOB (HA IIPHMEPE CEBACTOIIOJibCKOii liYXTbl) 

llpHBe,ll;eHLI pe3fJILTaTLI HCIIOJIL30Ba.Hml MO,ll;eJIH Ka:'lecTBa BO,ll; )tJlli OmiCaBHJI 3KO

JIOnJqeCKOro cocTomnm CeBaCTorrOJI&cKoH 6yxThl. IIoKa3a.Ha B03MOJKHOC'I'h npHMeHeHIDI 

OIITHMH38JlHOHHOro MeTO,li;B MJ1 KaJIH6pOBKH O,lf)IOMepHOro BapHa.HTa 6HOreOXHMH'Ie

CKOrQ 6JIOK8. MO,ll;eJIH xaqecma BO,ll;. 

KmoqEBbiE CJIOBA: 6uozeoXUMw.ecH:oe MoiJenupoBaHUe, H:anu6poBH:a 6uozeoxu
MUttecKoU M00e.Jlu, naccuBHaR npuMeCb, CeBacmonOJt&CKOJl 6yxma 

)ViiiTeJibHOe 3arp>I3HeHHe npH6pe>KHOH IIOJIOCLI MOp>I OT pa3JIH'IIIhiX HCTOq

HHKOB (peqsoi{ CTOK, X03JiiiCTBeHH0-6h!TOBh!e H JIHBHeBh!e CTOKH, CTeKaJOIUHe C 

HaceJieHHLIX, npOMh!IITJieHHh!X H CeJibCKOX03JiiiCTBeHHh!X TeppiiTOpHH, MOpCKOH 

Tp8HCIIopT H np.) qRCTO npHBOIIJIT K Heo6paTHMh!M B03/IeHCTBHJIM HB MOpCK)'IO 

cpe/IY H npe/ICTBBJIJIIOT 60JibmyiO OIIRCHOCTb 11J1>I 3/IOpOBb>I JIIO/IeH npH HCIIOJ!b-

30B8HHH BKBBTOpHH B lleJIJIX peKpeBI:IHH. IlpH 3TOM 6e3 HCCIIe/IOB8HH>I rHJ1POliO

mqecKOro H rH/IPOXH~eCKOrQ pelKHMOB npH6pe)I(HhJX BOll H3)"1HTh IIOBelle

HHe 3arp>I3H>I!OIUHX semecrn H BJIH>IHHe pa3JIHqHhJX HCTO-HKOB 3arp>I3HeHH>I Ha 

3KOJIOI'H'IecKOe COCTO>IHHe MOpCKOH cpeJihl He npeiiCTaBJIJ!eTCJI B03MO:lKHhiM. 

3Ha~rrbHoe npeBLimeHHe Konsqecrna 3arp>I3H>I!OJUHX aemecm HB/1 ac

CHMHJIHPyromeil CIIOC06HOCTbiO MopCKOH 3KOCHCTeMh! npHBOJIHT K XH~eCKO

M)' H 6HOJiomqecKOM)' 3arp>I3HeHHIO MOpCKHX BOll, IIOTepe 6HOJIOI'H'IeCKHX BH

IIOB, COKpBJUeHHIO pLI6Hh!X pecypCOB, CHIDKeHHIO Kaqecma peKpeBIIHOHHhiX pe

CypCOB. IlpH pB3pB60TKe CTpBTerHH ynyqmeHH>I Kaqecma BOll HCCJie/IYeMOH BK

BaTopHH He06XOIIHMB Oi'leHKB pOJIH Kli>KJIOrQ HCTOqHHKa 3arp>I3HeHH>I. 

B Kaqecrne O/IHOro H3 MeTOIIOB KOHTpOJIJI Kaqecrna BO/IHOH cpeJihl llenecoo6-

pa3Ho HcrroJib3oaaTb MareMa~ecKHe MOIIeJIH. 3BJiaqa 3BKJI!OqaeTCJI a OTpa60TKe 

MeTOIIOB KBJIH6poBKH IIBpBMeTpOB MBTeMa~ecKOH MOIIeJIH KaqeCTBa MOpCKHX 

BOll, BKJI!OqaJI c6op Heo6XOJIHMOH 11J1>I 3TOro HCXOJIHOH HHI!JOpMBI:IHH, H npHeMOB 

HCIIOJ!b30BBHH>I MOIIeJIH 11J1>I rronyqeHH>I np~eCKH 3HB~ pe3)'llbTBTOB. 

C03118HHIO MBTeMa~ecKoil MOIIeJIH, KBK npaaHJio, npe11mecrnyeT 3Kono

I'H'IecKHil MOHHTOpHHr HCCJie/IYeMOH 3KOCHCTeMLI [1]. )Vi>I 011eHKH HHTeHCHBHO

CTH CBJI.3eH MelKJIY KOMIIOHeHTBMH 3KOCHCTeMhl Tpe6yiDTC>I rH/IPOJIOI'H'IeCKHe, 

I'HJ1PO~eCKHe, 6HOJIOI'H'IeCKHe, MeTeopOJIOI'H'IeCKHe Ha6JIIOIIeHH>I, KOTOpLie 

Bh!IIOJIH>IIOTCJI HB OCHOBe pa3J!HqHh!X MeTO/IHK C pa3HOH TOqHOCTbiO H JIHCKpeT

HOCTbiO. He BCer11a 3TH HBTypHh!e HB6JIIOIIeHH>I BhiiiOJIHeHh! B IIOCTBTOqHOM KO

JisqecTBe B pa3Hh!X TO~ax npOCTp8HCTBB. IlpHMeHeHHe MBTeMa~eCKOro MO

IIeJIHpOBBHH>I 1103BOJI>IeT He TOJibKO BOCIIOJIHHTb npo6eJihl B TO~ax OTcyTCTBH>I 

HBTypHh!X 118HHLIX, HO H OCYJUecTBHTb MOIIeJibHyro OlleHKY COCTO>IHH>I 3KOCH

CTeMhl B yCJIOBH>IX H3MesqHBOCTH ee KOMIIOHeHTOB. KpOMe TOro, HCIIOJib30BBHHe 

MOIIeJIH II03BOJI>IeT IIOliY"HTb np0rH03 3BOJIIOllHH 3KOCHCTeMhl npH B3BHMHOM 
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BJIJIJIHIDI IIpHpO~U.dX H amponoreHHDIX cpaKTOpOB. 

Ha Ha'IWILHOM :nane MO~eJIHPOBa.IIlDI cp)'HKIJ;HOHHpOBaHIDI meJILcpOBLIX 

!3KOCHCTeM 6epercJI ynporu;emu.m BapHa.HT MO~eJIH, KOTOpldH OTpWKaeT 113MeH

'IHBOCTL Ha.H60Jiee 3H8'1HMLIX KOMITOHeHT !3KOCHCTeMLI [2]. TaKHe MO~eJIH Jiertie 

nOMaiOTCJI KaJIH6pOBKe H BepHcpHK8JlHH, a nOJIY'I8eMLie C HX nOMO~IO pe3yJIL

T8TI.I MOryT 6LITL 0~03H8'1HO IIpOHHTepiipeTHpOBa.Hid C TO'IKH 3peHIDI 113yqeHIDI 

IIpH'IHHHO-CJie~CTBeHHLIX CBJileH. 

KoMIDieKcHLie MHorou;eneBLie npoCTpaHCTBeHHO-pa3pemaroru;He MO~eJIH 

Ka'leCTBa MOpCKHX BO~ COCTOJIT 113 CJie~~ 6JIOKOB: 'IHCJieHHWI I"H,lij)O~a
MH'IeCKWI MO~eJIL, 6JIOK nepeHOCa npHMeCH, 6JIOK CaMOO'IHID;eHIDI OT 3arpJI3-

IDIIO~ Beru;eCTB, 6JIOK !3BTJ)OcpHKau;IDI H KHCJIOpO~HOrO pe:)KHMa. 

~ IIpOrH038 ~HaMHKH 3KOJIOrH'leCKHX napaMeTJ)OB cpe~ld B ~aHHOH pa-

6ore HCnOJib30BaJiacL MO~eJIL Ka'IeCTBa BO~ MECCA (Model for Estuarine and 
Coastal Circulation Assessment) [3]. 

B coOTBeTCTBIDI c rrpHHIJ;HnoM ocpe~HeHIDI, MO~eJIL MO)KeT HMeTL pa3JIH'I

HYIO npoCTpaHCTBeHHO-BpeMe:mcyro pwpemarom;yro cnoco6HoCTL. Pacqer c Hc

noJib3oBaHHeM TJ)eXMepHOH rrporHOCTHIIeCKOH MO~eJIH BO~OH 3KOCHCTeMid 

TJ)e6yer 3Ha'IH'l'eJILHLIX 3aTJ)aT Mammrnoro BpeMeHH. IIo:noMY Ha Ha'IWILHOM 

!3Tane HCIIOJib3YeTCJI O~OMepHLIH (c pa3pemeHHeM no BepTHKaJIH) BapHaHT, r~e 
BCe ~a.HHLie H8T}'Pm.IX 113MepeHHH ocpe~eHLI nO IIpOCTPa.HCTBy H BpeMeiDI H 

IIpHBJI3aHhl K TO'IKe H K MOMemy cepe~HHLI ~Oro MeCJ~IJ;a. rny6HHa B !3TOH 

TO'IKe IIpHHHM8JI8CL p8BHOH cpe~HeH no 6yx.Te. 

B CBJI3H c ~ocTaTO'IHO 6oJILmHMH pacxo~eHHJIMH ~a.HHLIX, pacC'IHTaHHLIX 

no Mo~eJIH, H HaTYPHLIX ~aHIILIX 6LIJI rrpHMeHeH onTHMH3~oHHLiii MeTO~ Xy

Ka-,[VIamca. 3To MeTO~ IIpJIMOrO nOHCKa MHHHMYM8 cpymcu;HOHaJia, COCTOJIID;Hii 

113 nocJie~OB8TeJILHOCTH marOB HCCJie~m;ero nOHCKa BOKpyr 683HCHOH TO'IKH, 

3a Koropo:H B CJIY'Iae ycnexa cne~er nOHCK no o6p83u;y [4]. EnoK !3BTPOcpHKa

u;~m MO~eJIH COCTOHT 113 CHCTeMhl 18 ~H<)>cpepeHIJ;HaJibHLIX ypaBHeHHH. ~ IIpH

Mepa 3~eCL IIpHBe~eHO yp8BHeHHe 6HOM8CCLI cpHTOTIJI8HKTOH8 ~ JIOKaJILHOH 

TO'IKH IIpOCTpaHCTBa, KOTOpOe Bhlr~ CJie~IIlHM o6p830M: 

~: = (cr I - cp I - j.l I )B I • 
local 
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ecllli T ~ Tm 

ecm< T>Tm. 

~ f = ~re<;~(T-T,) 

r11e B1 - 6HoMacca ljJHTOIIJI8HKTOHa, MJ'C/M
3
; t- BpeMll, q; "(r- )10Jili IIpOIIYKQHH 

ljJHTOIIJiaHKTOHa, HJIYlllllll Ha o6ecne'leHHe ero )I(H3He)1eJITeJThHocm {ilhlxarrHe ); 

j.lf- Y/1eJibHilll CKOpOCTb eCTeCTBeHHOH CMepTHOCTH H Bble/jaHHJI ljJHTOIIJiaHKTO

Ha, lfq; H - rJIY(iHHa, M; OJ - y)1eiT&Hilll CKopOCTb pOCTa ljJHTOIIJiaHKTOHa, lfq, 

OIIpe)1eJilieMill! ycnOBHJIMH OCBeru;eHHOCTB I H Hallli'IHeM B BO/je 6HOreHHhiX Be

ru;eCTB - MHHepaiTbHhiX ljlopM a30Ta CN H ljlocljlopa Cp04; Ia - cpe/1HHii 3a CBeTO

BOH /jeHb ITOTOK CllAP, IIpOHHKaroru;Hii '1epe3 ITOBepXHOCTh MOpJI, BT/M";jd-)10Jili 

CBeTOBOro 11H" B Cyn<liX (0 ~Jd ~ 1); !pJ- Yi1eJlbHilll CKOpOCTh MeTa60ITII3Ma (!1b1-

xaHHJI), llcYT; T- TeMITepaTYPa MopCKOH B0/1bl, °C; Tm - OITmMaiTbHilll I1Jili poc

Ta B0)10pocneii TeMITepaTYPa B0/1bl, °C; Sl> /;, - K031jlljJHITHeHTbl, orrpe)1eJiliiOIIl;He 

xapaKTep BITHJIHHJI TeMITepaTYPbl Ha pOCT B0)10pocneii B )1Halla30H8X Bblille H 

HIDKe T m; <p, - Y/1eJibHilll CKOpOCTh MeTa6omoMa B0/10pocneii IIpH TeMITepaTYPe 

T,., lfcYT; I;.- K031jlljJHITHeHT BITHJIHHJI TeMnepaTYPbl Ha CKOpOCTb MeTa60ITH3Ma; 

j.!,.- Y/1eJibHilll cKopocT& Bble)1aHHJI H m6eJIH ljJHTOIIJiaHKTOHa rrpH TeMITepaTYPe 

T,., lfCYT; s. - K031jlljJHITHeHT BITHJIHHJI TeMITepaTYPbi Ha CKOpOCTh Bble)1aHHJI H 

CMepmocm B0/10pocneii 

B ypasHeHHJI 6noKa 3BTOijJHKaUHH M0/1ellli BKITJO'IeHbl napaMeTpbl (y!1en&

Hble CKOpOCTH XHMHK0-6HOITOrH'IeCKHX IIpO!IeCCOB) H K031jlljJHITHeHTbl B 3MITH

pH'1eCKHX ypaBHeHHJIX, OITHCbiBalOIIl;HX H3MeH'IHBOCTb 3Ha'leHHH 3THX napaMeT

poB B 3aBHCHMocm OT xapaKTepHcmK cpe/1bl H BHemHHX ljlaKTopoB. Ocyru;ecTB

JilieTCJI aHanH3 qyBCTBHTeJThHOCTH MO/jeiTH K BapHaJ:~HJIM ee napaMeTpOB H ljlaK

TOpaM BHemHeii Harpy3KH. TaKOH aHaiTH3 IIpOB0)1HTCJI no KlllKJIOMY napaMeTpy 

Pk B OT/1eJI&Hocm. OcHOBaH OH Ha TOM, 'ITO /1Haiia30H B03MOX<Hb1X H3MeHeHHii 

napaMeTpa yCTaHOBITeH Ha 3Tarre rrpeKanH6poBKH ( arramo /1aHHhiX miTepaTYP

HbiX HCTO'IHHKOB 0 CKOpOCTJIX XHMHK0-6HOITOrH'IeCKHX IIpOIIeCCOB) Hllli B X0)1e 

cne!IHan&HbiX 3KcnepHMeHTOB. ,[lanee, Bap&Hpyx 3TH napaMeTpbl B paMKax B03-

Moxrnoro /1Haiia30Ha HX H3MeH'IHBOCTB, IIpOBO/jHTCJI ITOIIblTKa /10CTIDKeHHJI MaK

CHMan&HOro COOTBeTCTBHJI MO/jeJThHbiX pe3yn&TaTOB H /jaHHhiX Ha6ITIO/jeHHii, 

HCnOITb3YJI MHHHMH3aJ:IHIQ CYMMbi KBa/jpaTOB OTKITOHeHHii )1aHHhiX, paCC'IHTaH

HbiX no MO/jellli, H HaTYPHbiX /jaHHhiX. 

XHMHK0-6HOITOrH'IeCKHii 6noK (6noK 3BTPOijJHKaiiHH) HCITOITb3YeTCJI I1Jili 

pac'leTa ljJYHKQHH HeKOHCepBamBHOCm F;(C,x,y,z,t) l1lili Beru;ecrn, TPaHC

IjlopMaJ:~HJI KOTOpbiX B KlllK)IOH ITOKailbHOH TO'!Ke IIpOCTPaHCTBa OCymeCTBJilieTCJI 

XHMH'IeCKHM, ljJH3HKO-XHMH'IeCKHM, 6HOXHMH'IeCKHM Jrn60 6HOITOrH'IeCKHM rry
TeM. B CaMOM o6ru;eM BH/1e M0/1eJTh 6noKa 3BTPOijJHKa!IHH Moxrno 3MaTh B cne

IIYIOmeM BblpaJKeHHH: y = j{x,p). 
,[llili TOro 'IT06bl HaHm Ha6op napaMeTpOB p, KOTOpblii 6y)1eT MaKCHMaiTbHO 

IIpH6JIIDKaTb MHO)J(eCTBO M0)1eJIHpyeMbiX /jaHHhiX {ym} K MHO)J(eCTBY 3KCITepH

MeHTaiTbHhiX /jaHHbiX {y,}, eyxrno MHHHMH3HpOBaTb 3Ha'leHHe 
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B IIBHHOH pa6ore 6hiJio npoBelleHo MOIIeJIHpOBaHHe rDIIOBOH /IHHaMHKH 

3KOJIOI'H'!ecmx rrapaMeTJlOB B aKBaropHH CeBacrorroJILCKOH 6yxTLI. 

CeBacrorrorrr.cKWI 6yxTa JIIIJllleTCJI rasaHI>ro 11J1J1 BOeHHhlX H ToproBbiX cy
IIOB, 30HOH aKTHBHOro CYIIOXOIICTBa H npoBelleHHJI rH/IPOTeXHH'Iecmx pa60T, 

'ITO llpHBO/IHT K HapyrneHHIO cyrneCTByiOIJ:IHX paBHOBeCHH. 3Ta CHryiiiiiD! cyrne

CTBeHHO ycyryfiJIJieTCJI TeM, qTO BOIIOOfiMeH MeJKIIY fiyxTOH H OTKpbi'ThiM MOpeM 

3RTPYIIHeH BCJieiiCTBHe COOpy>KeHHJI B 1976- 1977 IT. 311IqHTHOrO MOJIR. 

BbiiioJIHeHHhle rH/IPOJioro-rH/IPOXHMH'IecKHe HafiJIIOIIeHHK rroKa3aJIH [5, 6], 

qro BCJieiiCTBHe IIJIHTellbHOro aHTPOIIOreHHOro B03/IeHCTBHJI Ha IIOJIY3aMKH)'TYIO 

aKBaTOpHIO fiyxTLI HRcryiiHJIH ycro~Bhle H3MeHeHHJI OCHOBHhlX pe)KHM006pa-

3yiOIJ:IHX !lJaKTOpOB - peqHoro CTOKa (B BOCTO-OH qacTH fiyxTa llpHHHMaeT BO

/Ihl peKH qepHOH) BCJieiiCTBHe 3aperyJIHpOB8HHJI, a TaKlKe IIOCTOJIHHOro 3arpJI3-

HeHHK aKBaropHH npH c6poce CTOqHhlX H JIHBHeBhlX BOll. Ha rH/IPOXH~ecKHii 

pe)KHM 3TH HerRTHBHhle H3MeHeHHJI lleHCTByiOT CJie/lyiOII1HM Ofipa30M: 

- H3MeHeHHJI ecTeCTBeHHoro pe)KHMa paCTBopeHHoro KHCrropo11a H ero Ha

Chiii1eHHoCTH- HapyrnaeTCJI ern ce30HHhiH xapaKTep; 

- HaKOIIJieHHJI B BOlle fiHOreHHbiX 3JieMeHTOB 110 KOHIIeHTP!II1Hi!, KOTOphle 

npeBhiiiiaiOT xapaKTepHhle 11J1J1 OTKphiTLIX BOll MOPJI ypoBHH Ha rropJ111oK; 

- rrepecTPQHKH BHYTPHBOIIOOMHhlX rrpoiieCcoB, 'ITO BhlpiDKaeTCJI B rroJIBJieHHH 

pe3KHX 3KCTPeMYMOB rH/IPO~eCKHX rrapaMeTJlOB MeJKIIY IIOBepXHOCTHhiMH H 

llpH/IOHHhiMH CJIOJIMH BOll, HaKOIIJieHHH fiHOreHHhlX Bell1ecTB H H3MeHeHHH HR

ITpaBJieHHOCTH OKHCJIHTeJILHO-BOCCTaHOBHTeJILHhlX llpOIIeCCOB B llpH/IOHHOM CJIOe. 

McrrOJIL3YJI OIIHC8HHhiH OIITIIMH3aiiHOHHh!H MeTOII, 6hiJIH rrorryqeHhl 3HaqeHHJI 

rrapaMeTJlOB H Km!lJ!lJHIIHeHTOB XHMHKO-fiHOJIOI'H'!eCKOro firroKa MOIIeJIH (TafirrH

IIR), IIHHRMHKR !lJHToiiJiaHKTOHa (pHc.1) H IIP)'I"HX 3KOJIOI'H'!ecmx rrapaMeTJlOB. 

Jlrofihle H3MeHeHHJI B TeMIIax pa3BHTHJI !lJHTOIIJiaHKTOHHbiX COOfill1eCTB 

BJIHJIIOT HR llpOijeCChl )KH3HelleJITeJILHOCTH B MOpCKOH 3KOCHCTeMe B IjeJIOM. I1o-

3TOMY rrepBhiM maroM B MOIIeJIHpOBaHHH 3KOCHCTeMhl CeBacrorrorrr.cKOH 6yxTLI 

JIIIJllleTCJI MOIIeJIHpOBaHHe IIHHRMHKH !lJHTOIIJiaHKTOHR. 

HaTYPHhle 118HHhle ITO !lJHTOIIJiaHKTOHY H3MeHJIJIHCb OT 0,015 rC/M' B MRPTe 

110 0,236 rC/M' B OKTJI6pe. MOIIeJibHhle II8HHhle - OT 0,011 rC/M' B anpeJie 110 

0,235 rC/M' B OKTJI6pe. MRKcHMYM 6HoMaCchl 4JHTOIIJI8HKTOHa B OKTJI6pe B Ha

TYPHhlX 118HHhiX ofir.JicHJieTCJI <<IIBeTeHHeM» KpyrrHOpa3MepHoii IIHRTOMeH 

Cerataulina pelagica (Cl.) Hend H Nitzschia tenuirostris Gran [7]. 
l<.moqeBhiM 3KOCHCTeMHhiM KpHTepHeM Kaqecma BO/IHOH cpellhl 3arpJI3HeH

HbiX Mopcmx aKBaropHii JIIIJllleTCJI BHYTPHrOIIOBM /IHHaMHKa co11eplK8HHK pac

mopeHHOro B MDpCKOH BOlle KHCrropo11a. Ce3oHHoe pacnpe11erreHHe KHCJIOPOIIR B 

6yxTe onpe11eJIJ1eTCJ1 IIBYMJI rrrasHhiMH npHpO/IHhiMH !lJaKropaMH: KJIHMaTI£'Ie

CKHMH ( TeMIIepaTYPHhiH pe)KHM H rH/IPO/IHHaMHKa BOll) H fiHOJIOI'H'!eCKHMH. 

IIoBepXHOCTHhle crroH 3HaqHTeJILHO HRChlll1aiOTCJI KHCJIDpOIIOM. IIpoCJielKHBaeT

CJI CBJI3b KHCJIOpO/IR C TeMIIepRTYPOH: npH BhiCOKHX TeMIIepaTYPax BOIIhl HHTeH

CHBHOCTb OKHCJIHTeJILHhlX llpOIIeCCOB YCHJIHBReTCJI H IIOHHlKaeTCJI paCTBOpH

MOCTb KHCJIOPOIIR. 

Pe3yrrr.TaTLI KaJIH6poBKH OIIHOMepHoro BapHaHTa MOIIeJIH rro3BOJIJIIOT HC

IIOJIL30BRTh rrorryqeHHhiH Ha6op 3MIIHpl£'1ecmx K03!lJ!lJHI~HeHTOB B TPeXMepHOM 

BapHaHTe MOIIeJIH. 
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T a 6 .n B ~a. 3Ba1feJIHJI Km(l(l~eHTOB XHMHK0-6HOJIOI'H'Iecmro 6non MDACJIH AM 
ceBaCTOIIom.cx:oi 6yxn.~, onpe.qeneBBIIIe B pesym.T&Te K8JIB6pos:m. 

o603uaqo- plml~ 
oapaMerp 31181feBHe HHe JIOC1'l, 

MaKCHMam.BBII YAem.BBII CK.OpOCTio poCTa 
0,78 

v,- (0,92i 1/cyr 
(IBTODJIIllllm)Ha 

(1,0}2 

~· 
0,006 

Km(l~eHTiol, onpe,u;emno~e :xapa.KTep (0,004t 
BJIIDIIDfJI TeMIIeplrrYPY Ha poCT BO,li;OpOCJieH 0,004 trc2 

B AJ1811830B8X Blilllle H IIIDKe TJII (0,008}1 

(0,006f 

OD'l'.BM8JII>BU AM pocra BOAOpOCJieii TeMJio-
7 

T., (17i oc 
paTYJ'8BOAN 

(23t 

KOBCT8.BTW UOJIYBIIC~CBml BB.TeHCBBBOCTB 11.¥ 0,023 rN/.; 
npo~ecca ~ (IHTOIJJ18BKTOliOM 

rP/Ml MHBepam.m.IX coep;B~~CBBi 830Ta a (loc(lopa n~ 0,0023 

YAeJD>HU aopOCT.I> MeTa60JIB:JMa BO,llopo~ 
~ 0,05 1/cyr 

.neil llpl![ TCOOieparrype T, 
CK.OpOCTio :rp8BHTQHOBBOI'O OCII]QeBBX w., 0,7 Mlcyr 
KDeTOX (IHTOIIJIBBICIOH8 

DpaMe'laaae: ~~~~p;exc <ch> ~ Ra nepaop; c 46 no 198 ,u;en piiC'IeTBOro ro,u;a; 
HlfACKC <a,>- c 199 no 290 p;em. p8C'IeTBOI'O rop;a. 

--- ......... ~----
pH C • 1 . ro,u;OBIUI .QHliJlMHD 6HOMICCial (IHTOWiamcroRa H TeMIIepa-cyplal DOBepXBOCT

m.IX BOA CeBacronom.cmii 6ynH no JUIBBHM MO.QeJJHPOBIJHHB. 

Hccn~OB8IDUI IIOK83aml, 1J.TO I'lf,Zq)OJIOI'Jillecmii pemw 6yxm JIB.lmeTCll 

Ba.EKei:mHM c)azcropoM c)opMHpOBIIIIIDI 3KOCHCTeMH IIo.ny:Jai<pbiTOH 8KB8TOpiDf, 

IIOrore_plKCHHOH aBTpODOI'CHIIOM}' B03,lleHCTBHIO. 

~CICHH pelKBM B a:KBaTOpHB 6yxT&l paccqBT&lB8JIC11 IIpH BCDOJIIaOOBa

BHH I'H,Zq)O,llHliBMH1fCCKOI'O OOOKa 'IIHCJieBBoH "IpeXMepHOH BecraQBOB8pHOH M~ 
.lleJIH MECCA [3]. PIICIIenDIJI o6nacTL armaropHH 6yxTF.ii, K rroropoii: 6F..Uia a,mm
mpoBaHa :MO~, 8IIIIpOXCHMBp088JI8Clo roplBOB.'.l'allDS:OH ceTKOB 47 X 97 y.liiOB 

C maroM 80 :M. B Ka'leCTBe rpas:B'IHYX YCJIOBHH BCDOJJMYIOTCJI ,Qa:HIIYe 06 aTMO

cc)epllhlX c)axropax (TeMilep8'1')'pC Boop;yxB, CKOpOCTH H HBDpaBJieHHB Berpa, 
OC~ H T.n.), DOBepXHOCTHOH TeMIIepa'l')'pC BOJJ;LI H yposs:e MopJI, IIOJI}"IeB-
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Hble Ha rMC «CeBacronoJIL», pacnono>KeHHoil B «neHTJle» 6yxThl Ha M. Ilas

noBcrurn, a TaJOKe ilaHHble o cpeJ1HHX pacxoilax BTeKIIIOmeil B 6yxry p.qepHoil 

(pacXOil 2,3 M' /c, CKOpOCTh ITOTOKa 0,2 Mfc ). 

MOilenHpOBaHHe npH CTRIIHOHapHOM BeTpe ITOKa3aJIO, 'ITO npliMOH ITOTOK H3 

6yxThl B ITOBepXHOCTHOM CJIOe BOll lflopMHpyeTCJI ITO/I B03)1eHCTBHeM BOCTOqHOrO 

BeTpR, TaJOKe COXpaH>IeTCJI npH CeBepHOM H IO>KHOM BeTp8X. 3TO 06nJICHJieTCJI 

OpHeHTanHeH, MOplf!OMeTpHeH 6yxThl H ITOCT)'ITJleHHeM B ell BepiiiHey npeCHbiX 

BOll, C0311aJOIUHX YKJIOH BO/IHOH ITOBepXHOCTH H o6ycnaBJIHBaJOIIIHX CTOKOBble 

reqeHHJI. B npHJ10HHOM cnoe KapTHHa HJ1e~a npH Bcex HanpasneHHJI BeTpa: 

ITOTOK HanpaBJieH B 6yxry qepe3 npOJIHB H COXpaH>IeTCJI ITO BCeH npOTJI)KeHHOCTH 

6yxThl, Ha OTMeJibiX yqacTKaX Ha6J110i1aJOTCJI pa3HOro POiiR nHpKYJIJIIIHOHHble 

o6pa30BaHHJI. 

~ HCCJie)IOBaHHJI BJ1HJIHHJI JIHBHeBbiX H KaHaJIH3RIIHOHHbiX c6pOCOB, ITO

CTyllaiOIIIHX B 6yxry CO CTOKOM peKH qepHa>I, HR lf!opMHpOBaHHe KaqeCTBa BOll B 

6yxre MO)IeJib 6b1Jla iiOITOJIHeHa 6JIOKOM CaMOOqHIUeHHJI MOpCKHX BOll OT 3R

rp>I3H>IIOIIIHX Bemecrn aHTponoreHHoro npoHcxo)KJ1eHHJI. Pacqe= npoBOIIHJIHC"b 

Ha npHMepe naroreHHbiX MHKpoopraHH3MOB - HaH6onee pacnpocrpaHeHHoM THITe 

3RrpJI3HJIIOIIIHX BemeCTB, KOTOpble MOryT ITOCTYITRTh C HeO~eHHbiMH CTO~bi

MH BO)IaMH, CMbiBaJOTCJI C TeppHTOpHH BOi10C6opa peK npH CHJILHbiX i10)KJ1JIX, na

BO)IK8X, H ypoBeH& oqHCTKH KOTOpbiX JIBJ1JieTCJI HeyiiOBJieTBOpHTeJILHhiM. OHH 

OTBOCJITCJI K «6HOJIOIWieCKH MJirKHM}) 3Rrp>I3HJIIOIUHM BemeCTBRM. 

IlpH pacqeTax yqHThiBaJIOCb CaMOOqHIUeHHe BOll OT yxaJaHHOrD THITR 3R

rp>I3H>IIOIIIHX BemeCTB B pe3yJILTRTe nponeCCOB HX lf!H3~eCKOH, ~eCKOH H 

6Honor~ecKoil TpaHclflopMRIIHH. ,[lecrpYKIIHJI H ilerpanRIIHJI 3arp>I3HJIIOIUero 

BeiUeCTBa B BO)IHOH cpeile OITHCbiBaJIHCb ypaBHeHHeM peaKIIHH 1-ro ITOpJIIIKR 

R=dC,I =-K .c., 
1 dt cr 1 

local 

r11e F, - lf!YHKIIHJI HeKoHcepBaTHBHOCTH i-oil npHMecH B ypasHeHHH nepeHoca; 

K,; - K03!fllf!HIIHeHT HeKOHCepBRTHBHOCTH (lleCTpYKIIHH ), KOTOpbiH JIBJ1JieTCJI 

YlleJILHOH CKopOCThiO TpaHC!flopMRIIHH B pe3yJILTRTe COBOKYfiHOCTH ileHCTBHH 

lf!H3HKO-X~eCKHX H XHMHK0-6HOJIOrHqeCKHX nponeCCOB CaMOOqHIUeHHJI BOll 

6e311eTaJIH3RIIHH HX BKJIRIIa. 

Y ileJILHRJI CKOpOCTh )leCTpYKIIHH naroreHHbiX MHKpOOpraHH3MOB rpyllllbl 

KHme~oil nanoqKH (KoJIH-IflopMbi (Colifonns)- aHanor KOJIH-HHJ1eKca), cornac

HO C [8], onpeileJIJIJIRCb 3aBHCHMOCThiO BH/IR Kc;o/i = k.p!flpf,Jw-20
), rile k, - CKO

pOCTh rn6eJIH KOJIH-If!OpM B TeMHOTe npH TeMnepaType BOJ1b1 20 °C H COJieHOCTH 

0 %o (k, = 0,8 CYT.1 = 0,033 q·1); Ps<SJ, Pr(T-
2
o)- nonpaso~e Kmlf!lf!HIIHeHThl Ha 

repMOXaJIHHHhle ycnOBHJI in situ, rile p8 = 1,006 H fJr= 1,07. 

PaccMaTpHBaeMoe 3arp>I3H>IJOmee BemeCTBO MO>KHO cqHTaTh npHMecbiO 

Heii:TpaJILHoil nnasyqecrn, ero KOHneH'I]lRIIHJI B pe~x BOJ18X cqHTaJiacb pas

Hoi!: 100 ycnoBHbiM eJ1HHHIIRM (nponeHTRM). 

PeJyn&TaThl pacqeToB npHBeileHhl Ha pHc.2. IlpH BeTpe 3aiTR/IHbiX PYM60B 

npoHCXO/IHT 3anHpaHHe 3arp>I3HeHHhiX BOll B KYTQBOH qacrn 6yxThl. B npH/IOH

HOH o6nacrn 3arp>I3HeHHMe BO/Ihl 3aHHMaeT ropa3)1o MeHbmyJO nnOmR/ID. IlpH 

BeTp8X BOCTO~ PYM60B npOiiBH>KeHHIO 3RrpJI3HeHHbiX BOil B OCHOBHYJO qacTb 

CeBacronoJILcKoil 6yxThl cnoco6CTBYJOT BeTep croHHbiX HanpasneHHil. 
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P l1I c • 2 . CxeMa Te1lelllli 11 ypo:aem. 3arpmaeBHll BOlt CeBaCTOnom.cmii 6yxm mro
:reBBJ:iiMH MHEpoopi'IIIImGlMH (B% OT EOBitelnp8QRR B JIICTO~), :rwropNe IIOCT)'II&· 

lOT B JCYl'O&yiO 'lacn. B8 DOBepxiiOCTH (66epxy), BaltBC (6HUJY) llpH 38IIII,IUIOM (a) J1I BOC· 
TO'IBOM (6) BeTp8X 10 Mfc. 

BLJBOJIW. llpm4eBeBII&lH B pa60Te Mero.o; OIJTBMB38.IJJDI Xyxa-,nmmca no
saomm OTKaJIB6poaan 6uoreo:x::tiMifllecKHi 6noK MO.o;eua MECCA. Mo.o;em. B 

O,IJ;HOMepHOM BapB8.llTe xopomo BOCI1pOH3BO,AHT I'O,IJ;OB}'IO J1HHaMHKY 3KOJIOJ'H11e

CKBX napaMeTpOB. TUCKe l'pent:epm.rli :aapiWlT I'HJIPOZIHJI8MHIIecKoro 6noKa 
MO,IJ;eJIB BCIIOJJJ.30B8JICJI AWl MO.o;emtpOB8HHB etpyKTyp&I ~K}'JDIIPIH B Ceaa
CTODOJILCKOH 6yXTe. JiLIJI BLUIBJieH p~ OC06eHHooreH DOJieii yeqe~ IIpHCy

[QIIX JllliiBOii o6nacm. B <!>opMBpoBaBHH ~KYJDIUHB onpe.o;eJIJDOmym pom. ar
palOT pem.e<l> llH8 u BanpaBJieHHe aerpa, yeqeiDUI m.t:eiOT CYIQeCTBeBBo -rpex
Mepm.Di XapaiCTep. 

Y CTllHOBJieHHr.te IIpH K8JDI6poBKe :JB&'IIeBHJI napaMetpOB B K~<!>RilBeRTOB 
6HOreOXHMJ111eCJroi'O 6JIOK8. MO:ryT 6lilT& HCDOJID30B8H&I B D11eCTBe BCXO,IJ;HYX 

IIpH JWDI6pOBKe l'pexMepHOI'O BapBa.Kl'a MO,IJ;eJm Ka11eCTBa BOll 6yxTLI. 
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K.A.Slepchuk, T.V.Khmara 

USING THE WATER QUALITY MODEL FOR DESCRIPTION 
OF ECOLOGICAL STATE OF SEMI-ENCLOSED WATER AREA 
(THE SEVASTOPOL BAY AS AN EXAMPLE) 

The water quality model for describing the ecological state of the Sevastopol Bay is used. 
The optimization method to calibrate one-dimensional biogeochemical block of the water 
quality model is applied. 

KEYWORDS: biogeochemical simulation, calibration of biogeochemical model, passive 
impurity, the Sevastopol Bay 
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