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The Analysis of Relationship between the Variation of Westerly Index in Summer
and Precipitation during the Flood Period over China in the Last 50 Years
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Department of Atmospheric Science s Yunnan University , Kunming 650091

Abstract Based on the grid point data of monthly mean 500 hPa height field in summer, the authors use multivari-
ate analysis of variance to find the key area of westerly index which is closely related to rain-band patterns in summer
over China, In order to find the precipitation area having high correlation with westerly index, the authors use west-
erly index of key area and precipitation data at 160 weather stations in summer over China to do correlation analysis.
Finally, the authors use NCEP/NCAR data and significance test of wind field to find the key areas of high-index
years and low-index years or among the three rain-band patterns, and analyze the feature of circulation of high-index
years, low-index years and normal state and three rain-band patterns. It is found that the significant key area of
westerly index lies in (35°N - 55°N, 110°E - 140°E). In the key area, when it is the 1st rain-band pattern in sum-
mer, it will be high index circulation. However, when it is the 3rd rain-band pattern in summer, it will be low index
circulation, and if it is the 2nd rain-band pattern, the circulation type is similar to the normal state. The high corre-
lation area of precipitation field which is closely related to westerly index is over the Yangtze River and the south of
the Yangtze River valley, and the correlation between westerly index and precipitation is anticorrelation. It is found

that there are two key areas in wind fields of high-index years and low-index years, which consist with the wind key
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areas of the 1st and the 3rd rain-bands. The authors define the two wind key areas as key area A which lies in (35°
N-55°N, 100°E-130°E), and key area B which lies in (25°N - 30°N, 100°E - 130°E). For the high-index years or

the 1st rain-band pattern, the south wind will intensify in key area A, and the east wind will intensify in key area B.

Similarly, for the low-index years or the 3rd rain-band pattern, the northeast wind will intensify in key area A, and

the west wind will intensify in key area B. And the west wind will intensify in both key areas for normal state or the

2nd rain-band pattern. The variation of westerly index’s dimensions mirrors the undulation of westerly belt, and the

latitudinal fluctuation of westerly belt makes the track and intensity of cold air moving southward into China vary,

which impacts the pattern of rain-band at last.

Key words rain-band pattern, westerly index, significant key area, correlation field, key area of wind field
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Fig. 1 Significance test of westerly index at every longitude in

summer
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Fig. 2 The correlation diagram between precipitation and west-
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Fig. 3 The mean westerly index in the significant region in
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