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Abstract Anomalous variations of wintertime surface air temperature (WSAT) over the Asian continent and the re-
lationship between WSAT and Asian winter monsoon are first examined by using empirical orthogonal function
(EOF) and correlation analysis. Both the second EOF pattern and correlation distribution exhibit that WSAT anom-
aly over Northeast Asia is opposite to that over South Asia, and this variation is closely associated with Asian sum-
mer monsoon activities, Thus, two regionally averaged WSATs over South Asia(15°N - 30°N, 75°E - 100°E) and
Northeast Asia (30°N - 50°N, 100°E - 130°E) are chosen respectively and thermal contrast index is defined as the
difference of WSAT between two regions. The opposite interdecadal variation is found in this index anomaly. Tt is
positive during the 1950s and 1960s, but negative since the mid - 1970s.

Based on above two different interdecadal timescale stages, the anomalous variations of general circulation and
climate in summer over the Northern hemisphere are further investigated. The results show that their variations also

have distinct interdecadal features. During positive index times, a strong summer monsoon tends to occur, the 500
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hPa height over mid- and high-latitude regions is higher than that over low-latitude regions and East Asian trough

weakens, the summer rainfall regions are located northward in the Yellow River valley, which result in less precipi-

tation in the Huaihe River valley. On the contrary, during negative index times, a weak summer monsoon tends to

occur, the 500 hPa height over mid- and high-latitude regions is lower than that over low-latitude regions and East

Asian trough deepens, the summer rainfall regions are located southward in the Huaihe River valley. As for air tem-

perature anomaly of 1000 - 10 hPa over East Asia and Northeast Asia areas, the variations are more complex. It in-

cludes not only interdecadal feature, but also distinct seasonal feature, especially in the troposphere. In the mean-

time, the studies also show that the previous WSAT has a strong impact on the variation of sea surface temperature

(SST) and convection activities in next spring and summer over the tropical regions.

Key words thermal contrast over the Asian continent, surface air temperature, Asian summer monsoon, summer

precipitation in China
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Fig. 1 The first (a, b) and second (c, d) empirical orthogonal function (EOF) modes and principal component time coefficient of winter-

time surface air temperature (WSAT) over the Asian continent for the period of 1948/1949 - 1999/2000



X " B ¥
Chinese Journal of Atmospheric Sciences

29 4%
Vol. 29

al
a1
Do

60°N

60°N1

50°N
. 40°N-

30°N 30°N1

20°N- 20°N+

428 10°N

s DR
130°E 50°E 70°E 90°E

10°N T T T T T
50°E 70°E 110°E

90°E  110°E 130°E

Pl 2 A Zeg WIS 0 B 1K AT 35 L FE 55 3 R 0 O R DG 40 A+ () B (15°N~30°N, 75°E ~100°E); (b) A W.(30°N~50°N,
100°E~130"E) . KT I 43 51 4y Jir 26 114 A S0 X3l AN ZR A6 IF X 4

Fig. 2 Correlation distribution of regionally averaged WSAT and WSAT over South Asia and Northeast Asia; (a) South Asia (15°N-30°N,
75°E-100°E ); (b) Northeast Asia (30°N—-50°N, 100°E - 130°E). The shaded areas indicate significant changes at the 95% level, esti-

mated by a local student z-test. The rectangles denote respectively South Asia and Northeast Asia regions

IV P M T AR T R AR I B b TR A s S A
s 20 el 70 AR LS . B RN PG IV ) b TR
R AVK T 4 SN 1740 e v A= IR T 5

LA Sk, EOF 430 8 5 ik &2 81 7 12 4
WS BRI A O FIZ R R T A
HZ B B IERS, o fr B — AR R, W
U, PREEAE XS A5 SR UEAT i BRI e A7 2 LAt 1)
BT ik o 2R TR 0 S0 Y 2 R T s i R 1
XIR, MELEZA EOF F8EEA S, s
55 RIS A R WR AR AL AN R 43 31 A
TR T S DX e SR DX I SR A S A AR
FRRFAE s [RIE S AF R 0 B ) 2R 8048 B e T 33X F A0l
AR B B B AR PR . PRI, 3X BRI
55 RS AR W RN R M X &2 (DI F) A A Ak 5
B DX 38 CETEAE X380, 40590338 L X 8 2 45 [
H T P P b T IR P AE O (BT 28, b)Y, R BEAH
Y43 AR ) RE R RH T 33 2 WV 2 38 R i 1 4 X <R
AR R . &l 2a S5 W 3 18 IR -5 0 9 KB
T SR AIAH DG, BT LLE B5E L 0. 05 A5 FE K
565 1) 1 570 R 9 DX 43 B2 7 S F0 45 S 4R 358 T I
X A IE A B 3k 0. 9, 7R I 45 30 i IX. 114 B K 111
FSE A 0.5, & 2b Je A W 1 A 3R 5 0 I K B
Mo T SR AIAR DG, [RIRE, AT LU S5k Fh S AR AR 96 2%
R, RARFBIGIEANSE X B2 ., B KA L
50,9, A X GUAH SE X RS /N, S5 K AR 56
DR 0.4, AHICT I 4 i FRAE E— 22 B T EOF
SRR

3 EHEEXESNSZFIL KBt

EFAR

X2 X B 5 i A PN A 22 AT 3 A kb A
WA ELEICR . LLESHr R, PN K s () b T
SR AR FE BRI PRI 7 8 S A
] o0 3, DX 55 ST 9 A At Xt TG < I A2 A6 1Y
Z5 ARSI P9I R AR 22 7. X
PR T AU S ) A AR SR A5 5 U B R T
AR LUF AR 270 i & 2R R4
b ARAR G
3.1 mIBFERENSHEARRL

R XU T #2520 e 0 DX )2
200 hPa RIS [0 4 X, fIK)Z 850 hPa FHEPAPY
FRCH £, T W2 XU By L, 1992 4,
Webster 1 Yang"'®' Fj (5°N~20°N, 40°E~110°E)
ERJZ 200 hPa F1 850 hPa [ X 3R 44 26 1] X\ 1) A
K SCRE W2 XU SR 55 » 1 F8 BUFE — e R T b ek
T RE W XGR B AR . AR X X, X AR
T H X (0°~20°N, 40°E~110°E) & . K245 7 KX
T35 0 25 (B 2 SCra W 2R R s B Ussonp.
—Usoonpa » ZE(E/INR7R B W B 25 XM 55 . 25 (EH K 3R
71N B W 2= XU 9

Bl 3 4r 5l i 1949 ~1999 4E) 5 (5 H) FI &
Z=(6~8 )R W2 A5 £ 5 W KBl i 4 (DI ) #hy
RAE . ATLVE R, rE ZERIEES



44 AN P N AU PN SHIFAVIP =2 D0 R AU D AR ITDE AL

No. 4

YAN Hong-Ming et al. The Influence of Wintertime Thermal Contrast over the Asian Continent on . . . 553

60°N
50°N+
40°N-
30°N+

20°N+=

10°N

S50°E  70°E  90°E  110°E  130°E

50°E 70°E 90°E  110°E  130°E

P 3 1949~1999 4FH ML (0°~20°N, 40°E~110"E)Zx XUk B2 805 WP Rl i & (DI i <l A% . ()5 Hs (b)6~8 A
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in May (a) and June - August (b). The shaded areas indicate significant changes at the 95% level, estimated by a local student ¢ — test
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