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Fig. 1 Correlation between AQO index and surface air temperature anomalies in winter during 1951—2013

(the box denotes the target area influenced by AO,the shaded denotes passing the test of 0. 01 level)



424 MM A

% 4R

% 26 &

228 AO LE T IEALAR I, A3 b I 2 T I B2 A i 7
o HROTE L DX AOT 12 1T IR B2 AR GR35, Xt i
TR U2 PG R L R S U 2 R s R
INTEAR X . 1 05 HE N I s o 2R 0 4 2 X 2 8L
SN X 3 (20° ~60°N, 110°~140°E) , itk . & L K
AR FEM I X L A LUE 7R AO & T IE 7 4
N A DX g 8 B S T 0 X — DXl T I
AL XS AO By B2 A 58— 14 3% X 5 2R
A2 M G ROF I R RN VK S OGR4
PP SO X I S 2 T R R A X3 A

60 120°E 180

XN Tea

T AOEL RN B EZ W, I 5K KR
P14 19512013 4 63 M F AT G0 Hr 4
Fo-H AOT B8 & = 1 A5 1 22 19 48 4y 43 391l o€ Ly
AO TEALAR ARGy R AR AR . 45 3] 10 4~ AO IEALAH
4 (1972, 1988, 1989, 1991, 1992, 1998, 1999, 2001,
2006, 2007 4E) F1 8 4~ AO i fii # 4F (1955, 1962,
1964,1967,1968,1976,2009,2010 4F) , 4k i Fi 1% ¥ 41
AOL S8 AE0y 19 3G T 2 3 AN [8] 2 U0 ) o 4 e i
AT G AT A R SR AN R 2 R

90°N

60

60

30

EQ A

30°S

AN

NA Y s S ALE &N Ls N

s g AW ‘LLLA\\<\V‘/\‘:VLM‘:

60 120°E 180 120°W
3 m/s

B 2 1951—2013 4E4 28 AO IF {o FH 32 18 5 % 15 B G . KO (a) , 500 hPa {3 3885 B8 3 (R (7 . gpm) (b) , 1000 hPa X%

i 3k ) T R AT (S5 M 26, 31007 2 hPa) (o) 1Y 7 3 40 A1 Je & 28 AO BB AR R 10 3

I EE G K (D) s

500 hPa {v7 %% #5 J8 5 G fii . gpm) () , 1000 hPa K35 (i ) A 26 11 “< PR (4 (2% 26437 . hPa) (D) S 3 43 A
(B X FR K5 0. 05 T F MK, MIAIEH] 0. 05 B9 I 25 k)
Fig. 2 Surface air temperature anomalies(unit: K) (a),500 hPa geopotential height(unit: gpm) (b) ,

1000 hPa wind(vectors) and sea level pressure(unit: hPa) (c)based on the positive phase of wintertime AQO

during 1951—2013, Fig. 2d, Fig. 2e,Fig. 2f are the same as in Fig. 2a,Fig. 2b,Fig. 2c.but for the negative

phase of wintertime AO(the shaded denotes passing the test of 0. 05 level, the wind is significant at 0. 05 level)
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Fig. 3 The average surface air temperature anomalies in East Asia(a)

and AO index(b) in winter during 1951—2013
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Table 1

AO index lagged correlations in winter during 1951—2013

i 1) B %y B o 1950—2012 4 12 H AOI

19512013 4£ 1 H AOI 19512013 4 2 H AOI

19512013 4 1 A AOI 0.388*

1951—2013 4 2 /1 AOI 0.100 0. 367

1951—2013 4 3 A AOI 0. 054 0.096 0.280"
19512013 4£ 4 A AOI —0.045 —0. 054 —0.074
1951—2013 4F 5 H AOI 0.088 0. 050 —0.027
T P HIRAREH] 0.05,0. 01 B F MK,
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Table 2 Correlation between winter AO and Asian surface air temperature anomalies during 1951—2013

st ] B % 4y P 1950—2012 4F 12 4 AOI

1951—2013 4= 1 A AOI 1951—2013 4 2 A AOI

1950—2012 4 12 A Tea 0.421*

1951—2013 4£ 1 A Tea 0.423* 0. 620"

19512013 4£ 2 [ Tea 0. 244 0.303" 0.562*
19512013 4 3 H Tga 0.114 0. 310 * 0.526*
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1951—2013 4£ 5 H Tea —0.007 0.256" 0. 266"
19512013 4£ 6 A Tea 0.037 0.015 0.048
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Fig. 4 Correlation between AO index in Jan and Pacific-Atlantic sea surface temperature in Jan(a) ,

Feb(b),Mar(c) , Apr(d) during 1951 —2013,correlation between AO index in Feb

and Pacific-Atlantic sea surface temperature in Feb(e) ,Mar({) , Apr(g) ,May(h)

during 1951 —2013 (the shaded denotes passing the test of 0. 01 level)
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Table 3 Autocorrelation of AO index and WPSST
from Jan 1950 to Dec 2013

SRR/ A AOI HAHLCZ B WPSST [ 43 & 5
1 0. 430 0.790
2 0.174 0.647
3 0.010 0.565
4 —0.105 0.513
5 —0.193 0. 469
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Fig. 6 Correlation between WPSST in Jan and Asian surface air temperature anomalies in Jan(a),Feb(b),
Mar(c) , Apr(d) during 1951—2013, correlation between WPSST in Feb and Asian surface air temperature
anomalies in Feb(e),Mar(f), Apr(g),May(h) during 1951—2013(the box denotes the target
area influenced by AO, heavy and light shaded areas denote the positive

correlation passing the tests of 0. 01 and 0. 05 levels, respectively)
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The Persistent Impact of Winter Arctic Oscillation on

the East Asian Surface Air Temperature

Dong Shi” Xiao Ziniu®
Y (Chinese Academy of Meteorological Sciences, Beijing 100081)
? (State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics ,
Institute o f Atmosphere Physics s Chinese Academy of Sciences, Beijing 100029)

Abstract

A statistical research of NCEP/NCAR reanalysis data and Met Office HadISST over the period of
1948 —2013 is conducted to explore the influence of the winter AO on East Asian surface air temperature.
The positive phase of the winter AQO is characterized by weakened East Asia deep trough as well as Siberian
high, low-level southerly wind field, and weakened East Asian winter monsoon resulting in temperature
rise. The contrary is the case in the negative phase of the winter AO.

In high latitudes, atmospheric variability in winter is very large. With probing deeply into the rela-
tionship between monthly winter AO and East Asian surface air temperature, it is found that the impact of
AOQO in January and February can last 2 months or longer, respectively. And the impact will almost disap-
pear in June. The effect of winter AQO itself on monthly scale is not consistent. AO can only last no more
than two months after self-correlation analysis. But though a large amount of ocean heat content, sea
change is slow and persistent. Ocean can store abnormal information of atmosphere, and then acting on at-
mosphere. For the positive phase of AO, the sea surface temperature (SST) in Western Pacific and East
Asian surface temperature are simultaneously abnormally high, and anomalous northeast trades lead to
SST anomalies in Western Pacific, making Western Pacific carry AO signals for more than 4 months.

With effects of Western Pacific, AO signals are passed continuously into East Asia. Above all, effects
of SST in Western Pacific are of vital importance for the persistent impact of Arctic Oscillation on the East

Asia through air-sea interaction.

Key words: Arctic Oscillation; East Asian surface air temperature; Western Pacific sea surface tempera-

ture; air-sea interaction



