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a:Winter/ NAO

d:Var/NPO

1 500 hPa 1 000 hPa (@ NAOI, (c) NPOI  (e) OI :
(b) NAOIL (d) NPOI  (f) OI (a c 0.4, e
- 0.4 ; )
Fig.-1 Correlation coefficients betw eenw inter 500 hPa 1 000 hPa heightsand (a) NAO I, (c) NPO I
and (e) 0|, variance explained by (b) NAOI, (d) NPOland (f) SO1al® contoured in percentage
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2 NAOI NPOI SOl 500hPa 1000 hPa (a . b )
Fig-2 Total variance explained by NAO I, NPO | and SO | for northern hem igpheric
500 hPa 1 000 hPa heights (a w inter, b: summer)

31. 8%, NAOI| SOI , 16.1%  14.5%,;
12. 8%; 2.6%, 1 , , DI
, 1 0 20N
25.2% 11.8% 28.4%, Ko}
, O )
20N 90N 12. 0%, 3 39. 6%
1 (1873 1993 )

Tab.1 Variance contribution of atmospher ic oscillations to the northern
hem ispher ic air temperature (1873 1993)

(%)

NAO | N PO | O
0.3 3.2 25.2 28.7
0 20N 1.7 0.1 11.8 13.6
1.2 0.2 28.4 29.8
17.0 1.3 12.0 30.3
20N 90N 2.9 0.0 1.2 4.1
6.1 0.3 4.6 11.0
16.1 1.2 14.5 31.8
0 90N 2.3 0.0 0.3 2.6
5.5 0.5 6.8 12.8
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Fig-3 Simulatedw inter tamperatureof (@) 0 90N, (b) 20 90N and (c) 0 20N by atmogpher-
ic oscillations (T he dashed lines are observations, the bold lines are smulations and snoothed using

Gaussian filter)
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Inf luence of atmogpher ic oscillations on
nor thern hem ispher ic tem perature

GON G Dao-yi, WAN G Shaowu

(D eparment of Geophysics, Peking U niversity, Beijing 100871, China)

Abstract: Globalwam ing has become amajor scientific and political issue during the past
2 decades Evidences show that the change of surface temperature is not uniform. The
temperature is increased dramatically over northern continents in middle and high lati-
tudes, but dropped obviously in northern A tlantic and northern Pacific So the variation of
tenperature danonstrate some inherent structure A tmospheric circulation is the most
dom inant factor controlling the surface climate changes

A tmopheric oscillations play an important role in the general atmosheric circula-
tion, and affect regional or planetary scale clmatic anomaly. V ariance contribution of
three atmophericoscillations, say NAO (North A tlanticO scillation), NPO (North Pacif-
ic O scillation) and SO (Southern O cillation), to north hemispheric temperature is investi-
gated M ultivariate linear regression analysis show that the contribution ismuch higher in
the tropic region, middle and high latitude continent and north w estern Pacific Three at-
mopheric oscillations account for above 30% temperature variance over continent of north
40N, and most part of the tropic inw inter.

During the past century, the contribution of atmogheric oscillations to northern
hemigpheric surface air temperature is alo significant From 1873 to 1993, temperature
variance of the north hemigphere explained by the atmosgheric oscillations is about
31.8%, 2.6% and 12.8% forw inter, summer and annual regectively. During the last 2
decades the NAO index is increasing mpressing, and the EI N ino events occur with a
much high frequency. M ost part of thew am ing trend after themid-1970smay be related
to the decadal changesof NAO, N PO and SO.
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