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The Coupling Relationship Between Summer Rainfall
in China and Global Sea Surface Temperature

CHEN Wen, KANG Li-Hua, and WANG Ding

Center for Monsoon System Research , Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100080

Abstract By using the monthly rainfall in 160 stations of China and the sea surface temperature (SST) data from
NCEP/NCAR, the spatial and temporal distributions of summer (JJA) rainfall and their correlations with SST are
analyzed. The coupling relationship between the anomalous distribution in summer rainfall and the variations of SST
has been studied with the Singular Value Decomposition (SVD) analysis. The results show that there are mainly
three patterns in the anomalous distributions of summer rainfall. Their temporal variations present the time scales of
not only interannual but also interdecadal. Especially, the rainfall in North China decreases from about 1965 and
more obviously after 1976. The coupling relationship between the summer rainfall and global SST with SVD analysis
presents a dominate time scales of interdecadal variation. The remarkable decrease of summer rainfall in North China
and southern part of Northeast China after 1976 has been shown to be closely associated with the SST anomalies in
Pacific Ocean, Indian Ocean and the tropical and south of Atlantic Ocean. Particularly, the SST becomes warmer

obviously from 1976 in the tropical central and eastern Pacific Ocean, nearly the whole Indian Ocean and the tropical
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and south of Atlantic Ocean. The relationship between persistent drought in North China and the interdecadal varia-
tions of SST in Indian and Atlantic Oceans has not been revealed before. The coupling relationship between the summer
rainfall and SST has also been presented in the significant correlations between the rainfall anomalies in the middle and lower
reaches of the Yangtze River and the SST anomalies in the Pacific and Atlantic Oceans. When the SST anomalies are posi-
tive in South China Sea, Kuroshio region and the neighbouring area, and in the tropical and north of Atlantic Ocean, and
negative in the tropical central and eastern Pacific Ocean, the rainfall in the middle and lower reaches of the Yangtze River
tends to be above normal. In the reverse situation, the rainfall tends to be below normal.
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Fig.1 The EOF1 of summer (Jun—Aug) rainfall for 1951—2000 in China, (a) spatial pattern of EOF1 shown as regression map based on

the standardized PC time series. Heavy and light shadings indicate statistical significance at the 99% and 95% levels, respectively. Contour

intervals are 30 mm, (b) standardized PC time series (bars) and its 11-year running mean (curve)
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Fig.4 Correlation map of concurrent SST with the time series of EOF1 for the summer (Jun— Aug) rainfall in China from 1951 to 2000.

Heavy and light shadings indicate statistical significance at the 99% and 95% levels, respectively
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Fig.5 Correlation map of the preceding winter (Dec—Feb) SST with the time series of EOF1 for the summer (Jun— Aug) rainfall from

1951 to 2000. Shadings indicate statistical significance at the 95% level
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Heavy and light shadings in (a) and (b) indicate statistical significance at the 99% and 95% levels, respectively
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