0577-6619/2012/70(5)-1055-63 Acta Meteorologica Sinica 3R

4

BEFETMN-KFFERRETEE
SXKIRmMpEAK

ZHANG Ying' ZHAO Ping"*

Lo EA GRS B O M R AUE KT R 928 %, b 5t , 100081

2. FZEARAF B, b st 100081

1. State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081, China
2. National Meteorological Information Center, Beijing 100081, China

2011-12-10 Y »2012-03-26 i [q].

Zhang Ying, Zhao Ping. 2012. Seasonal evolutions of the summer Asian-Pacific teleconnection and associated atmospheric circula-

tion and rainfall. Acta Meteorologica Sinica , 70(5) . 1055-1063

Abstract  Using the 1981 — 2007 daily atmospheric reanalysis data and rainfall data as well as statistical analysis methods, the
summer (May to September) atmospheric teleconnection over the Asian-Pacific region is investigated, and the seasonal variation
of this teleconnection and its links with the Asian-Pacific atmospheric circulation and the Asian monsoon rainfall are analyzed.
The results show an extratropical teleconnection between Asia and the North Pacific in the daily upper tropospheric temperature
disturbance in May to September, similar to the Asian-Pacific Oscillation (APO). On the seasonal scales, when the upper trop-
osphere is warmer in the midlatitudes of the Asian continent, it is colder-than-normal in the midlatitudes of the North Pacific, and
vice versa. This out-of-phase varying feature in the upper-tropospheric temperature between Asia and the Pacific also occurs in the
middle and lower layers of the troposphere and the lower stratosphere. The APO index not only indicates the varying features
of summer extratropical zonal thermal contrast between Asia and the Pacific but also better reflects the variability of the sum-
mer meridional thermal contrast between Asia and tropical Indian Ocean. The largest APO index often occurs in middle July to
early August and tended to occur earlier from 1981 to 2007. When the summer APO index is high (low), the upper-tropo-
spheric South Asian High in the Asian continent and the underlying low pressure system are strong (weak) and the subtropical
North Pacific high is strong (weak) and shifts its location northwards (southwards). The upper-tropospheric tropical easterly
wind jet and the lower-tropospheric southwesterly winds are strong (weak) over the Asia-Africa region. The precipitations in-
crease (decrease) in a large region from India to southern China and in northern China as well as over northeastern Asia.

Key words Asian-Pacific Oscillation (APO), Atmospheric circulation, Precipitation, Seasonal variation
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By N RS S {108 i s RO = s - S S T o3
(D EXPAXEAE 5—9 H P shiE A W 87
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Gt EEE . b, A 18 F 1 7 AH 56 R0 i
= 0.8 I RFUA KR E — 0. 92 i BUAE 1994 4, B
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TEAE R AT AR AR B RUBE 48 2l 5 B 3 b e SO PR
SEVE P 8l (Zhao, et al, 2010b,2011) A 81, A ot . A<
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Table 1 The variance contribution (%) of the EOF1 of 300—200 hPa mean T" during May — September and
the correlation coefficient of the 300—200 hPa T’ between Eurasia (25°—55°N, 30°—120°E)
and the North Pacific (25°—55°N, 150°E—120°W) during May — September

4 J7 2 TR (0D LY 4 J7 2 TTHR (0D LB
1981 27 —0.84 1995 30 -0.85
1982 26 —0.85 1996 30 =0.90
1983 24 -0.73 1997 31 —-0.82
1984 33 —0.86 1998 27 =0.85
1985 25 -0.70 1999 23 —0.64
1986 27 —-0.86 2000 31 —-0.85
1987 18 -0.71 2001 23 =0.80
1988 30 —-0.86 2002 23 -0.78
1989 21 —0.84 2003 30 -0.90
1990 20 -0.76 2004 13 —0.57
1991 26 =0.88 2005 29 =0.80
1992 28 —-0.88 2006 26 =0.74
1993 25 —0.84 2007 20 -0.79
1994 39 -0.92

3 1 Ba ik AT NCEP F 53 #r 5844 BT 14 45 5 19 %
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EOF1 F & ikl 17%—37% , P 7 1994 4E K
9 37% It H. . EOF1 RRAE ) B 7 X 17 A9 2 (] 20
I AE RO A5 A6 K SF 7 H 4 B X 2 2 P shil
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Fig.1 EOF1 of the 300 — 200 hPa mean T” during May — September (a. 1994, b. 2004)
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Fig. 2 Time series of the standardized Ipo (a. Inpo during May — September for 1981 — 2007 ;
b. temporal curves of the Ixpo means over 1981 — 1990 (red line) and 1998 — 2007 (blue line))
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Fig.3 (a) The cross section of the composite difference of T ('C) between the high and low Ispo

days along 35°N for the 1994 summer (shaded areas are significant at the 95% confidence level) ;

and (b) as in (a) but for the horizontal distribution of the surface T" ('C)
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Fig.4 (a) Composite 100 hPa geopotential height (unit: dagpm) fields in the high (red) and low (blue) Ixpo days
for 1994, and (b) composite difference of the 100 hPa flow field between the high and low I,po days for 1994

(C and A indicate positions of anomalous cyclonic and anticyclonic circulation centers, respectively)
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Fig.5 (a) Composite sea level pressure (hPa) fields in the high (red) and low (blue) Ipo days;
(b) composite difference of the 850 hPa flow field between the high and low Ipo days for 1994

(C and A indicate positions of anomalous cyclonic and anticyclonic circulation centers, respectively)
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Fig. 6 Composite difference of the rainfall between

the high and low I,po days in 1994

(Blue and purple shaded areas are for the positive
and negative differences that are significant at

the 90% confidence level, respectively)
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Fig. 7

(a) The cross-section of the composite difference of T ('C) between the high and low I.po days along

35°N in 2004 (the shaded for the values that are significant at the 95% confidence level); (b) as in (a) but

for the 100 hPa flow field; (c¢) as in (a) but for the 850 hPa flow field; and (d) as in (a) but for the rainfall field

(blue and purple shaded areas are respectively for the positive and negative values that are significant at the 90% confidence level)
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