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OnpezeseHre MOPCKUX TEYEeHU U

 Mopckue TeueHHusA — IHIPOAOJIKUTEJIbHbBIE IIepeMelleHUs]
00JIBIIINX 0OBEMOB BOJILI B TOPU30HTAJIbHOM HaIllpaBJIEHUHU IO
e CTBHUEM Pa3JINUHbIX BbIHYKIAIOIINX CHJI.

e XapaKTEPUCTUKU MOPCKHUX TEUYEHU
* CkopocTtsb [cMm/c];
« HamrpaBiienue [°];
« Pacxon [M3/c mm 1 CB = 10° m3/c].

Harald Ulrik Sverdrup
1888 — 1957 2



Kiaccudukanysa MOPCKUX TEYEeHU U

 [Io oTHOCUTEIBLHOU TEMIIEPATYPE:
e XOJIOZHBIE;
 Temnble.

e IIo rirybuHEe pacnoI0KEHUS:
* ]IoBEpXHOCTHEIE;
* IloamoBepxXHOCTHEBIE;
* 'myOuHHBIE;
* [IpuoHHLIE.



Kiaccudukanysa MOPCKUX TEYEeHU U

* [Io mpOogO/IKUTEILHOCTH JIECTBUA:
e IlocTossHHBIE;
* BpeMeHHbIE;
* llepuoguueckue.



Kiaccudukanysa MOPCKUX TEYEeHU U

* |10 xapakrepy BbIHYKIAIOI[UX CHUJI:
* BerposBnie:

 JIpeiipoBbIE;
* I'pasuenTHbIE.

 IIstoTHOCTHBIE (TEPMOXaJIUHHBIE);

* BostHOBEIE:
* IIpunuBHLIE;
* Baonnbeperosnie.

 CTOKOBBIE;
* 'paBUTaAIlMOHHEIE.
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CpenHekJInMaTHYEeCKOe HallpsAKeHUe
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OTKJIUK B OKeaHe




CHOBHBIC IIOBEPXHOCTHbBIC TCUECHNA
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3anajgHble IIOTPAHUYHbIE TeUEHU

Gulf Stream

GEOSTROPHIC FLOW AROUND THE NORTH ATLANTIC OCEAN

Steep slope

Sargasso

Gentle slope

Canary Current

[MonoxeHwne LUnpuHa, [My6uHa, km | CkopocTb, M/c | lNepeHoc [Cs]
KM

BocTto4yHoe norpaHnydHoe (KaHapckoe >1,000 <0.5 <0.3 10-15

TeyeHune)

3anagHoe norpaHn4dHoe (MfonbdcTpnm) <100 1-2 >1.5 >50
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BuxpesBbie sABJIeHUA («PUHTH» )
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[IposiBJIeHHsI BUXPEBOU JIMHAMUKU
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Pacxon HEKOTOPBIX TeUEeHU U

Average Current Transport and Rlver Discharge
§\ - -
: >
¢

- Oyashio ~12 Sv < » Labrador 4-8 Sv
Yangtze g
0.04 Sv Mississippi ‘-.\

0.014Sv @
Kuroshio 30-85 Sv .- Gulf Stream 70- 100 T’ &

>

N. Equatorial ~24 Sv Amazon Q Congo
J0.20Sve ® 0.04Sv

S. Equatorial ~50 Sv . ‘.ﬂ j

Peru ~15 Sv ® Brazil 10-20 Sv Agulhas 95-135 Sv
Benguela ~20 Sv

e
-
oy

Antarctica Circumpolar Current ~140 Sv

W B NGA | The COMET Program

e tm—

CyMM.aprm pacxo/i BCexX PeK, BIIaJarInuX B okead — 1 CB

13



Tomnorpadusa moBepXHOCTH OKeaHa
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I'100abHBIM OKEAHCKUM KOHBEMEP

Cxema umpkynsumm sog Muposoro oxkeaHa — robansibii koHsenep

[)(::momoeun:tmeuoert’ty(bmcoete-ct’.'«me]4
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I'7100a71bHBIM OKEaHCKNH KOHBENEpP
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Fig. 19. Schematic diagram of the pathways of the global conveyor belt circulation and some of its recirculating loops provided by
Lumpkin (personal communication). Red arrows indicate light, upper (surface) water, blue arrows are bottom and deep water. Two new

features are included: (1) significant westward return flow south of Australia, and (2) large ocean eddies in the Atlantic transporting part of
the meridional overturning circulation.

3.7. Lumpkin 2006



[IepeHOCHI B 3B€HBSIX I7100aJIBHOTO
OKEeaHCKOI'o KOHBelepa
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BoHbIe Macchl U 17100a/IbHBIM KOHBEHED

O603Ha4eHb! cnegywuwmne BoAgHble MacCcChbl:

SLW  [loBepxHoCTHble NADW CeBepo-aTnaHTuieckue rny6buHHbIe

SAMW Cyb6aHTapKTuyeckune mogasnbHole UPIW  BepxHue npomex. 26.8<0,<27.2

RSW KpaCHOMOPCKVle LOIW  HuxHue npomex. 27.2<6,$27.5

AABW  AHTapKTU4ECKME AOHHbIE IODW  [ny6uHHbIe VHAWACKOro okeaHa

NPDW CeBepo-TUXOOKeaHCKWE rMyOGuHHbIE g MpOMEXyTOuHbIE Mopst BaHAa 18

COW  LivpkymnonspHele ryGuHHble NIIW  Cesepo-3anagHblie npomex. (MHA. ok.)



«BpIKIIOUEeHHME» KOHBerepa

[IPCC, 2022]

Today

The Gulf Stream is part of both the horizontal, subtropical
gyre and the vertical, Atlantic Meridional Overturning
Circulation (AMOC)

AMOC .. <
] Close to the poles,

‘ water cools, becomes heavier
and sinks to the bottom

Warm surface current
driven by winds and

replenishing sinking Water and
heat transferred
from the tropics to
GULF northern latitudes

STREAM

The cold deep water
is exported southward

In a warmer world

Climate change weakens the AMOC, which slows
the Gulf Stream down

Weakened
AMOC > O

’ Water has become fresher and
lighter and therefore sinks less

Much less

h'eat and water
are transferred

The Gulf Stre

weakens but the
portion pushed by
winds remains

FAQ 9.3, Figure 1 | Horizontal (gyre) and vertical (Atlantic Meridional Overturning Circulation, AMOC) circulations in the Atlantic today
(left) and in a warmer world (right). The Gulf Stream is a warm current composed of both circulations.
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«BpIKIIOUEeHHME» KOHBerepa

Ensemble Mean SST DIFF (0.18v)
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MpenckasbiBaemasa TemnepaTtypa

OxnaxpeHwe Ha 3°C B
cybnonsipHon CeB. ATnaHTUKe

PacnpoctpaHeHue noTennesLlen
BoAbl B panoHe ALT

CBs3b ¢ rnybuHHOM LUMpKynsumnen

n pedcKka3blBaemMmasdA COJIEHOCTb

YMeHbLUeHne Ha 1.2 enc B nosice
50~70°c.ww.

CunbHbIN rpaguneHT Ha 40° ..

Mope Jlabpapop —Hanbonee
YYBCTBUTESbHbIA PErUOH K
noTenneHuto

n peacKka3biBaeMad TOJWKWMHaA Nbaa

PacnpocTtpaHeHue nbaa Ha Mmope
Na6pagop

YMeHbLUeHWe TONWMHbI Nbaa B
Hopgexckom n bapeHueBom
MopAX

Jianjun Yin, GFDL, J. Geophys. Res., 2006




BepTuKajibHOE pacupeaejeHue TUIIOB
ITUPKYJIALTUU

fo 50m LOpeitdoBbIi (QKMaHOBCKMUI) NepeHoC

BrnnsHue kpynHomMacwwTabHbIX aTMocepHbIX o6pa3oBaHUMN
1.5 KM (CBepapynoBCcKuit nepeHoc)

FeocTpoduyeckum nepeHoc (TepmoxariMHHble paKTopbl)
(ecTb BO BCcex Crnosix u Bbille U HUXe)

HecaTkun-
COTHMU
MEeTpPOB OT
aHa NpuaoHHoe TpeHue (DKMaHOBCKoOe)
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