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Influence of the Sea Surface Temperature in the Eastern Indian Ocean
on the Wintertime Rainfall in the Southern Part of China
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Abstract The influence of the sea surface temperature in the Eastern Indian Ocean (EIOSST) in winter on the
synchronous rainfall in the southern part of China was studied by using the NCEP reanalysis monthly data, sea sur-
face temperature data, and the Chinese monthly precipitation data at 160 stations. It shows that EIOSST is closely
connected with the precipitation in the southern part of China. As EIOSST in wintertime was warmer than usual,
there would be more precipitation in the southern part of China. EIOSST affected the rainfall in the southern part of
China by the perturbation in the area of the southern branch trough and moisture transportation. As the eastern In-
dian Ocean was warmer than usual, the local convection and ascending motion enhanced. Thus, the perturbation in

the area of the southern branch trough intensified. As the intensified perturbation moved eastward, the water vapor
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transport from the Bay of Bengal to the southern part of China strengthened, leading to more precipitation in that

area. Further analysis shows that the influence of EIOSST on the southern branch trough and the precipitation in the

southern part of China was consistent with ENSO, but it was weaker and was independent of ENSO. If the effects

of EIOSST and ENSO were consistent in one year, there would be a distinctly anomalous precipitation in the south-

ern part of China.
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Fig. 1 The standard deviations of the sea surface temperature in the Indian Ocean in (a) winter and (b) summer (the standard deviations

in the shaded areas are greater than 0. 3 °C and the rectangles denote the eastern Indian Ocean)
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Fig. 2 The variations of standardized EIOSST (Sea Surface Temperature in the eastern Indian Ocean, histogram), the rainfall in the

southern part of China (solid line), and the strength index of the southern branch trough (dashed line) in winter from 1980/1981 to 2008/

2009
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Fig. 3 Distribution of the correlation coefficients between EIOSST in wintertime and the synchronous rainfall in China from 1980/1981 to

2008/2009 (the shaded areas are above the 90% confidence level and the spots stand for the selected stations in the southern part of China)
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Fig. 4 Same as Fig. 3, but for the correlation coefficients between the tropical SSTA (Sea Surface Temperature Anomaly) and the syn-

chronous rainfall in the southern part of China
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values, respectively)
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Fig. 8 Same as Fig. 5, but for (a) the vertically integrated moisture flux from surface to 300 hPa and (b) the divergence of moisture flux
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Fig. 9 Correlation coefficients between the index of the activity of the southern branch trough in winter and 700-hPa (a) perturbation,

(b) vorticity (the shaded areas are above the 90% confidence level)
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(a) The difference in composite standardized perturbation at 700 hPa between the warm and cold EIOSST winters and (b) corre-

lation coefficients between EIOSST in winter and the synchronous perturbation at 700 hPa. The shaded areas are above the 90% confidence

level
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bove the 90% confidence level
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