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Cmepaumamaxckuii punuan Bawmkupckozo zocyoapcmeenno2o ynusepcumema

Kak nokazano uccinenoBanue nHa MupoBoro okeana [1], mpouCXOIAT MOCTOSIHHBIC
BBIOPOCHI TTy3bIPEKOB MeTaHa. [1y3pIpbKH MeTaHa MOKPHIBAIOTCS Ta30THAPATHON KOPKOW 10
HEKOTOPOW BBICOTHI, TIPH KOTOPOW TEeMIIEpaTypa BOJBI CTAHOBUTCS BBIIIC TEMIIEPATYPHI
ruzparoodpazoBanus. OJHAKO, MPOIECC TAassHUS THApaTa MPOTEKAaeT HAMHOTO MEJUICHHEE,
yeMm mpoiiecc oOpa3oBaHus. Takum 00pa3oMm, MpU JOCTHKCHHH MOBEPXHOCTH, My3BIPEK HE
yCIieBaeT PACTBOPHUTHCA B BoOJE M momamaer B artmochepy. IIpearnonoxuTenbHO Takoi
MPOIIECC BBI3BIBACT MAPHUKOBBIN 3(pexT. Murparus my3sIpbKOB ra3a pacCMOTpeHa B padboTe
[3].

PaccMoTpuM MOBpEKICHHYIO CKBOXUHY HA JIHE OKEaHa, U3 KOTOPOH C M3BECTHBIM
MacCOBBIM ~ PacXOJIOM MOCTYNarT my3bipbku Taza (M;) u xamm nedpru (M,).

Tepmobapuueckue ycaoBHs CIOCOOCTBYIOT 00pa30BaHUIO TUAPATHON KOPKH Ha TTOBEPXHOCTH
y3bIpbKOB. byzieM mnosaratrb, YTO BCE OCHOBHBIE ITapaMeTPhbl TEUEHUSI CUCTEMBI, COCTOSLIEH
U3 yactull He)TH, raza, BOJbI U THApaTa OJHOPOIHBI [0 CEYCHHUIO.

VYpaBHEHHS X COXpPAaHEHUS [T Kareinb He(TH U My3bIPKOB Ta3a 3aluIleM B BHJIE:
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E(Sngwg )=0, a(Snowo) =0, (1)

rae S — mmomanb cedeHus KaHama; N U W; (i=Q, 0) — COOTBETCTBEHHO YHCIIO
My3BIPHKOB/KAIENh B CIMHUIE 00bEMa W MX CKOPOCTh. 3/1eCh M B JAJBHEUIEM HIKHUE
uHIEKCHI g, h, |, 0 COOTBETCTBYIOT apameTpam rasa, THapaTa, BOAbI U HE(TH.

VYpaBHEHUs COXpaHEHHS MacC rasza, ruapara, BOJbl U HE(TH 3aIlUIlIEM B BHJIEC:
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M, = S,Ogagng M, =Splaw, M, =Spa,w,, M, =SpiaWw,, 3

rae M;, pio , a;, Wi (=g, h, |, 0) — cooTBeTCTBEHHO MaCCOBBIIl pacxol, INIOTHOCTh, 00BEMHOE
coaepxanue u ckopocth I-oi daser; Ji (i=¢, h, ) — uaTeHCHBHOCTD pacxoza i-oi (a3bl.
ITockonbKy rugpar oOpasyeTcs Ha ra3soBoM My3bIpbKe, To W, = W, .
WHTEHCHBHOCTH  pacxofa rasza, THOpaTa W  BOJIBI  CBS3aHBI  CIEIYIONIMM
COOTHOIIICHUEM:
J,=GJ,, J,=01-G)J,. (4)

O06bemHBIE cofiepkanust a3 CBsI3aHbI CIICTYIONTUM COOTHOIIEHUEM:
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YpaBHeHHe UMITYJIbCa JUIsl ITAHHOTO MOTOKA MOKET OBITh 3aMHCAHO B BHJIE:
d dp
E<M'W' +(Mg + Mh)\/vg + MoWo):—SE 2R, —Sg(at,,olO +a, Py + Py +a0p§),

rAe 7. — Cujia TpCHUA MCKIAY IIOTOKOM 1 CTEHKOM KaHaa.

HpeHe6pera51 HHCPLIUOHHBIMU 3(1)(bCKTaMI/I INIOTOKa, 3allHMIICM YPABHCHUA MHUI'pALlUU
JJI1 Ta30BOI'0 IMY3bIPbKA U KaIlJIn HerTI/I OTHOCHUTCIBHO BOAbI:



_d 4 ,dp 2_h
Wy dz (mbWQ +mplrhwgl):_mbg _gﬂah dz — 7Ty
4 ,dp 2 o

W—mw +m w, )=-mg-—-m— —m’°,
odz( 0""0 pro ol) og 3 0 dZ 0Ch

4 3 .0 4 3 3 0 2 3 .0
rnb =_7zagpg +_7Z-(ah _ag )ph ’ rnprh =_ﬂah/)l )
3 3 3
4 3 .0 2 3 0
m, :gmopg ) mpro = Eﬂaopl ,
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rae Mp, Myrh — COOTBETCTBEHHO Macca IMAPATHOTO My3bIPbKa M €ro MPHUCOSAMHEHHAsT Macca;
Mo, Mpro — COOTBETCTBEHHO Macca KaIuli HeTH W ee MPHCOCAWHCHHas Macca; Wg U Wo —
COOTBCTCTBCHHO CKOpOCTI/I MI/IFpauI/II/I ra3oBOT'0 HySBIpLKa 1 Kalliixk He(l)TI/I OTHOCHUTCJIBHO
KHUIAKOCTH.
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Puc.1 Cxema Murpanuu my3slpbKoB ra3a 1 Kameib He(TH B BEpTUKAJIbHON
HWIMHIpUYEcKol TpyOke. UepHbIM 0003HaYEeHBbI KAl HEPTH, OENbIM — Iy3bIPHKU T'a3a,
0eJbIM C cepbIM 00paMIIeHMEM — YacTUIIbl THpaTa.

YpaBHEHHE COXpaHEHHSI SHEPTUU:
d 2 2
E(M|C|T|)= Q+Q,—J T, Q= Sng 4ma, ., Q, =Sn,4ma;q,, -
CymiecTByeT JBa MOAX0/a K H3yYEHUIO MpoIlecca THAPATOO0Opa30BaHUs MIPH MOIbEME
YaCTHII CO JIHA OKeaHa. [Ipy mepBoM IMOAX0/1e TojaraeTcs, YT0 HHTEHCUBHOCTh 00pa30BaHUs
rujpaTa Ha TOBEPXHOCTH IMYy3bIpbKAa JIMMHUTUPYETCS OTBOJOM TeIUIa, NpPH BTOPOM —
paccMartpuBaetcs nporecc Aud y3noHHOTO TTepeHoca.
HNHTeHcuBHOCTH 00pa3oBaHUs ra30ruapaTa MnpeacTaBuM:
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J, =Sn 4l j,, (6)
3[1€Ch jj — MHTEHCUBHOCTh THIPATOOOPa30BaAHMUSL.

B cnaywae mpennonoxeHus, 4YTO HMHTEHCHUBHOCTb O0pa3oBaHMs TrujapaTa Ha
IIOBEPXHOCTH ITy3bIPbKa JIMMUTUPYETCS OTBOJOM TEILIA C HEE:

o = e )

rae |y — ynenpHas Temnora ruapaTooOpa3oBaHusl.

W3 Beipakenwuii (1) — (6) monyunm nuddepeHnaabHble YpaBHEHH Ui HAXOXKICHUS
pauycoB ra30BOIro ¥ r’UAPaTHOrO My3bIPHKOB:
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BymeM monarath, YTO HWHTEHCHMBHOCTH 00pa30BaHWs TIWjapara JHMHTHPYETCS
ko3 pumentom auddysun D’

Dpg.
Pyo
rae D, p;e, Pyo —> KOTOPBIE ONpPENENAOTCs coracHo skcnepumenty [D.F. McGinnis et al.

Fate of rising methane bubbles in stratified waters: how much methane reaches the
atmosphere].

Ha puc. 2 nmpencraBieHa 3aBUCHMOCTh pajiiyca T'a30BOM COCTABISIONICH THUIAPATHON
YacTUIBl OT BEPTUKAIBHON KOOpPAHMHATHI, Ha PHUC. 3 — 3aBHCUMOCTh pPaJHyca THAPATHOU
COCTABJISAIONICH YacTUII OT BEPTUKAJIBHON KoopAuHAThl. Ha puc.2-3 CIuiomHoON IuHUeH
0003HaUYeHa MOJIEbh THAPATOOOpa30BaHUsl, JUMUTUPYIOIIASCS TEIIOOTBOIOM, coriacHo (7),
NYHKTUPHOH — mumutupytomascsa auddysueit, cornacuo (10).

N3 puc.2-3 BuUgHO, UYTO B Cllydae THUIPATOOOPA30BaHUS, JIMMUTHPYIOIIETOCS
TEIUIOOTBOJIOM,  YacTHIla TpeBpaliaercs B THUApaTHYl0O Ha Bbicore Z=1.3 M,
THIPaTOOOpa30BaHMUE 3aBEpIIAETCsT BBUAY TOTO, YTO 3aKkOHUYMICS ra3. CorjacHo Teopuu
THJIpaTooOpa3oBaHus, JUMUTHpYtoleroca auddysueii, oOpasoBaHue ryjapara 3aBepliaeTcs
Ha BBICOTE Z=7.3 M, YTO CBSI3aHO C JIOCTHKCHHEM BOJBl PAaBHOBECHOW TeMIIEPaTyphl
ruipaToOpa3oBaHusl.

Pabora momneprxkana rpaarom CO bamlV B15-12.

Jj,=D, D' = , (10)
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Puc. 2 3aBucumocTs paguyca ra3oBoro my3blpbka
OT BEPTUKAJIbHON KOOPMHATHI.
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Puc. 3 3aBucumocts pagnyca ruipaTHON 4acCTULIBI
OT BEPTUKaJIbHON KOOPIMHATHI.



