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Abstract There are many factors influencing the summer rainfall in the middle and lower reaches of the Yangtze
River. Except for the direct influence of the Northern Hemisphere atmospheric circulation systems, the indirect in-
fluence of many atmospheric circulation systems of the Southern Hemisphere also plays an important role in the sum-
mer rainfall in the middle and lower reaches of the Yangtze River, for example, the Antarctic Oscillation.

In this paper, based on the NCEP/NCAR reanalysis data, sea surface temperature (SST) from NOAA and the

WFEEHE 2006 - 09 - 18, 2006 - 12 - 05 WIEEFa

HHHE ERE AR R MRIH 2004CB418303, [E K HARF RGBT BIWIH 40523001, v E Rk Be AR GIHT LA d 25 fm 5
H KZCX3-SW-226

EZET XU, 55, 1976 4R AR, AR, FRMFRA . RS 5t . E-mail: liuge@mail. iap. ac. cn



232

X " B ¥
Chinese Journal of Atmospheric Sciences

32 %

Vol. 32

precipitation data from 160 stations in China, the relationship between the flood/ drought in the middle and lower
reaches of the Yangtze River and the Antarctic Oscillation (in particular, the atmospheric circulation and SST east of
Australia) is studied. The result indicates that, the geopotential height anomaly east of Australia is significantly
positively correlated with the summer rainfall in the middle and lower reaches of the Yangtze River. According to
this positive correlation, an index, the Geopotential Height Index East of Australia (GHIEA) is defined to charac-
terize the influence on the rainfall in the middle and lower reaches of the Yangtze River. While the GHIEA, namely,
the geopotential height east of Australia is stronger (weaker), the geopotential height from the South China Sea to
the north of Philippines is stronger (weaker). The western Pacific Subtropical High is stronger (weaker) and ex-
tends southward and westward (northward and eastward). Therefore the rainfall in the middle and lower reaches of
the Yangtze River is more (less) corresponding to the variation of the subtropical high. Below is the reason that the
GHIEA in the Southern Hemisphere can lead the anomaly of the summer rainfall in the middle and lower reaches of
the Yangtze River: the geopotential height anomaly disturbances may propagate from the area east of Australia to
the subtropical area of the Northern Hemisphere by means of Rossby wave, so that the teleconnection between the
Northern Hemisphere and the Southern Hemisphere occurs. The teleconnection associates the GHIEA with the
summer rainfall in the middle and lower reaches of the Yangtze River.

Mainly for the geopotential height anomaly east of Australia, the Antarctic Oscillation in summer (June — Au-
gust) is closely related to the summer rainfall in the middle and lower reaches of the Yangtze River. While the
GHIEA is stronger (weaker), the Antarctic Oscillation Index (AAQO) is stronger (weaker). The summer rainfall in
the middle and lower reaches of the Yangtze River is more (less).

In addition, the local SST anomaly can partly explain the significantly positive correlation between the GHIEA
and the summer rainfall in the middle and lower reaches of the Yangtze River. If the local SST east of Australia is
greater (lower), the GHIEA, as well as the geopotential height east of Australia is stronger (weaker). While the
SST anomaly east of Australia is positive (negative), the SST over the South China Sea is greater (lower). The
positive (negative) SST anomaly over the South China Sea may result in the anomaly of the western Pacific subtropi-
cal high. It makes the subtropical high stronger (weaker) and western and southern (northern and eastern) , so the
summer rainfall in the middle and lower reaches of the Yangtze River is more (less).
the middle and lower reaches of the Yangtze River, summer flood /drought, Australian high, Antarctic
Oscillation (AAO), SST
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Fig. 1 The normalized rainfall in Jun — Aug (JJA) over the
middle and lower reaches of the Yangtze River during 1951 —

2005
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Fig. 2 The correlation between JJA rainfall over the middle and
lower reaches of the Yangtze River and geopotential height at
500 hPa during 1951 - 2005. The shaded areas indicate the cor-

relation is over 95% confidence level by ¢-test
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