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Abstract:

The leading empirical ortho gonal function of the wintertime zea—level preszure field iz more strongly coupled to surface air temperature fluctuationz owver the Eurazian continent
than the Morth Atlantic Oscillation (MAQ). It rezembles the NAQ in many respects; but itz primary center of action cowers more of the Arctic, giving it a more zonally symmetric
appearance. Coupled to strong fluctuations at the 50-hPa level on the intraseasonal, interannual, and interdecadal time seales, this “Arctic Ozcillation™ (AOQ) can be interpreted az
the surface signature of modulationsz in the strength of the polar wortex aloft. It iz proposed that the zonally asymmetric surface air temperature and mid-tropospheric cirenlation
anomalies obzerved i aszociation with the AQ may be secondary baroclnic featurez induced by the land—sea contrasts. The same modal structure iz mirrored in the pronounced
trends in winter and springtime surface air temperature, sea—level pressure, and 50-hPa height ower the past 30 yearz: partz of Eurasia have warmed by az much as zeveral K, zea—
level pressure owver partz of the Arctic has fallen by 4 hPa, and the core of the lower stratospheric polar vortex has cooled by zeveral K. Theze trends can be interpreted az the
development of a systematic biaz in one of the atmozphere’s dominant, naturally oceurring modesz of variability.
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i Introduction

[e.g., Bryan et al. 1982;
Manabe et al. 1991, 1992]

- Broecker [1987] Bryan and Spelman
[1985]

= Manabe and Stouffer [1993]
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il Thermohaline circulation

= Carl [2002]

Sv (=10° m3/s)



Intensity of thermohaline
i circulation




Stream function from the 4XC
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i Stream function from the 2XC

Fig. 7 2XC
(c) 400-500



Surface flux of fresh water
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Recovery in the intensity from

i the 2XC

1 I

45°N-

1k
1k

Fig. 10 2XC S
(top) 140-160 (bottom) 400-500




m 4XC

140

220

- .



Temperature of the coupled
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Geographical distributions of
i SSS and SST
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Geographical distributions of
i surface air temperature

Fig. 14 (a)4XC (b)2XC
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i Discussion

s Latif et al., [2000]
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