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Objectives p—

estigation inMCm
GIIRtNE Climatic pro

S, Becalse Arctic plays the key role In
tiENEatESClimateNOEIEICHE 965 _
SMHENEshwaler exchange Detween the polar and the subpelar
IEEANS IS the main mechanismi of the thermehaline circulation
of tEeAWorld ocean andithe global hydrological cycle
= The 3 Arctic ocean accounts about 5 per sent of the World
"0C ean area and 1.5 per sent of the volume, but It transports
— about 10 per sent of the total freshwater in the World (Ivanoy,
’r ’1976)
"'_-- = "":i-'_* s The Bering throw flow (freshwater flux 1680 km3/yr by
- Aagaard and Carmack, 1989) play an important role not only
In the regional sense for the Chukchi Sea and Arctic Ocean,
but globally in the Atlantic deep water formation and global

water cycle

SNINIET POy efitie




.

General teatiresiof the IEM&MG model G

follows: -— — -
WilviEemeatcal model m@@plete “prim nonlinear equations

OIRENNETIOFhydredynamics efithe ecean; = ol =
TTerrgereife glnrl SElRIBAUISHgEHSIEIENC: iclof flxesiat the surface
IMENISSH UX COITECLION™;
IRNENREEYECTIC Wlth the atmosphere Is realized via the upper mixed layer with
HIENIBUEINOT rr; Jice formation and drift (elastic-viscous-plastic version);
IRENTOCE] TS ased On a combination of the finite element and splitting

i '-_

mernorl_qg _.‘ff

= q_--r_ -
— '-_I.
—
l

: ;r Bt -|angu1ated quasi-regular B-grid is used;
,he model has 33 the vertical z-coordinate levels.
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Combine'a‘ﬁdior the Arctic-NorthrAtlantic ocean; system:
JEsphierical coordinates in the North Atlantic (ressaideq.)s
I JENES Projective gid mstne Arctic basiniiesyss — 50 km)
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e Reanalysis NCERP/NCAR data (1948-2002) for the
A Ii’breglon

s Tt fle vvlnd and T/S fluxes from Trenberth et al. for the
= -I\ orth Atlantic

3 nﬂow through the Bering strait from seasonal climatic
_a,-_-z “{Tata (totali- 0.8 sv annually mean which gives 1/3 fresh

—
B

: ,_:; = Water inflow of the total fresh water flux through
~—  Arctic basin — appr. 8.8 km3/day)

—-"—:'_-t-- -
-~ = Averaged seasonal climatic Siberian river runoff from
.~ the hydrological measurements (1936-1990)



2) Wirﬁﬁﬁ;\:/eraged for therperiod 1948/ — 2002 (left).
B)NIIHE T mode (right): :

. .
ENEILE of the wind-stress iniN/mz2 isypresented i the'cones.

IEGoI0r represents thermodulerof the wihd.
IENVEIITIEN COJ 0 CONSEOLENCES IO, tHENIghEr VallEs,

sea ice model output for cice Wind mode O sea ice model output for cice Wind mode 3




N CE formation in the:model
Theripper panels?

* Averaged field of the
ICE COompacting

IRFPESHTEM O e L.

from the area of the
surface, left)

* The monthly position
ofi the Ice boundary for
the period 1948-1960

(right)

The low panels:

* The intensity of the ice
formation (sm/day, left)

* Freshwater flux to the
upper layer of the ocean

( right)




Salinity et nEmepth 300 m ; 1-1952,,2-1967, 3-1976, 4 —1995,




SIoCItyAieltlet the depth 250, m(left), 500 m (right).
. Arrays denote the the Velocity 1 sm/s.
FConsequences,io thermoduleseiinENVEIocTty: —
VIGYE Warim Color CoNespendsitothe Nigher velocity.




Pacific Ocean

| -
Waler spreading
after 5, 10, 15
and 30 years
after beginning
of the emission
(1965)



Pacific. Waler on the cross-Section
alone the solid line aftersiiizy 5 s
anadk0yEears O EmISsion

-|efit, August— rght)

February 1967 August 1967
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Tr lief the fresnwater after 37 years

of tNE'emission Peginning| (1966) =

SBECITIC Water ’From

y T (cu) z=0m 2002 = r.

Bering strait
UppERIE i >
Enisey river water
(Upper right);

ODb river water
(low left);

The vertical cross-
section of the
concentration of the
ODb river freshwater
through the latitude

30 N (low right)
(the West is In the right)

2000 3000 4000 5000 6000 7000 8000
X, km



Facific water in North Atlantic

z=500m, t=37 years [12/2002)
: —

TherRPacific water distrbution the
depth 500 Myl

aliter: 37 years ﬁ ﬁ

eemission. Trhe
aiiay/s 0enoete the velocity fiela.
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~ The cross-section of the
Pacific water along the line

marked in the left picture as - —— ‘
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adistribution tnerdepth 500 mi in the North

S y/ears ol the emission. TiHe arrays denote e elocﬁy
CAlEBIsm/G isspresented inithe conmen) e
TR AR I R——
7

The cross-section of the ODb river
freshwater along the line marked
In the left picture as the solid line




Pacfc wate i ot A Pactc ottt At he cross-section of the
< s=alh e ~aPacific Wate%dmg _
Nrgblong the nicHIege
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~The Pacific water distribution the

- depth 3000/m in the North Atlantic o
after 20rand 37 years of the |
emission. The arrays denote the

velocity field.
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Jihe @BAVer Raistiipution the deptnf 3000 m In the North Atlantic
2315101 the emission. The arrays'denote the vVelociyafield.
WHESCAIERSICTT/SHiS presented. in the comner) -
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The cross-section of the Ob
river freshwater along the line
marked In the picture as the
solid line



Conclusmn

y 3ering| Strait throwfiew plav an IMMHM; tﬁe

fee)l naI SEfse for the C arand Arctic Ocean, but globally in
ENATIantic deepavater: formation and glehal wa o
E COMPAISON oI tIENVALEISSPIEadINg iromIthEr BEMNG Straitanarftne
J eq: Aversiin the ICVI&MG model has some common features, but
e exist some differences in the water masses distribution both in
r\rr ICe and in North Atlantic
e PaCIflc Water masses tends to the Canadian coast and spreads
= =—ﬁ amly through; Beaufort Sea, whereas the Siberian rivers water
- r:Opagate through the Polar region from the Siberian shelf side
' : ~ = The Pacific water propagates to the North Atlantic both through the
= - —— -Canadlan Archipelago and the Fram Strait, whereas the Siberian rivers
-~ Water spreads mainly to the East of the Greenland
’ -~ » The common features of the both water masses propagation is the
deepening some part of them up to 3003 m in the Labrador and the
Greenland seas and spreading along the Mid-Atlantic Ridge off
American coast
» Some part of the refreshed waters are transported by Atlantic

subtropical gyre




