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Climate Impacts o the Decadal and Interannual Variability of the Atlantic
Ther mohaline Circulation in Bergen Climate Mode
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Abgract dimate inpacts o the badn-scae and local- scae oscillations of the Atlantic thernohdine circulation (THC)

are identified by usng Bergen dimete Moded (BOM) . The badnrwide oscillation occurs a decadd scaes with strong
cross equatorid flow, the nore locaized fluctuation of the THC occurs mainly a interannua scales with weaker cross
equatoria flow. The basnwide THC ostillation is asciated with an intensfied Azores high and Icedandic low ,the locak
scae THC adjugment is acconpanied with a negative phaselike North Atlartic Oscillation (NAO) . The atnospheric
circudion change resultsin an intendfied degp convection in the Labrador Sea in both cases. For the locakscde THC
adjugtment , the Irminger Sea is dominated by a weakened convection. Surface sdinity anondies in the Labrador Sea are
created localy by evaporation armomelies a the dnking regons. Further andyses support that the locakscde THC
ogillation is caused passvely by the anmosphere forcing. There are evidences indicating that the whole THC conveyor
accelerating generates the warmer sub-polar SST, which warms the air and enhances the surface eveporation.

Key words thernohdine circuation, North Atlantic ostillation, decadd and interannud variahility nmodes
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Fg. 1 Departure o dimetologca wintertime (DJF) suface air tenperature from the zond mean condition (units: ) . The datais taken from the NCEP/
NCAR reandyss covering 1958 - 1996. Qontour interva is 3, and zero line isomitted. Vaues gedter than5  are shaded

[1]

, “ " 1150 1300 a,
, 10 a " ”
3
, 11000 a ,
1 , , 2.7 ,

,THC ,

3]

2] ,
) (Dansgaard-Oeschger , D-O
, ) D-O 500 2000 a
) ) 5 8 ;
, (Heinrich
, , , , H ) DO H ,
1 D-O 1
, H
16.0x10° '+ s ", H )
t H 1
1 1 ! [4] !
' H DO ,
THC

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2

dimate Impacts of the Decadd and Interannud Variahility of the Atlantic Thernohdine Grculdion

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

No. 2 ZHOU TiartJun, et d. 169
e THC , 2.8 %2.4° , 0.8
, 24 ,
, 0=235 0=2810
: , AGM  OGM ,
, , oaMm
BQM 328
, [16] , 160 ,
, THC
[5 9]
: : “ girwp”
THC ( ) , (9
[10, 1] THC [12] (ssT) ,
THE "
, , 100 W-m’ ?; ,
, THC SST el ,
,THC ,
e sl THC ,
, THC ,
, 25 %x2.5
THC , ,
THC : '
, SsT , NCEP
2 .3 THC 1.5
;4 .
THC .5 3
, THC ,
2 (EOF)
160 EOF
Baw) ™ Bav , (detrendi ng) ,
MICOM OGM , ARPEGE/IFS ,
(Action de Recherche Petite Echdle Qande Echdle/ “ inrw” ,
Integrated Forecag Sytem)  AGOM EOF
AGM T42, 44.4%, ,
i 31 (PCY) ,
2a) ,
, : , 40°N
2000 3000 m
THC o
, oaMm “ g “ ¥
: : PC1  Morlet BB 2p)
2



29
170 Chinese Journd of Atrospheric Stiences Vol. 29

,

et |

TR
Ocean depth/m

10°8 EQ 10°N 20°N  30°N  40°N  350°N  60°N  T0°N

R

BUAFETT] Integration time/a

2 THC (a, 10°ms7Y) (b)
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