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Relationships Between the Surface Thermal Anomalies in the Tibetan Plateau

and the Rainfall in the Jianghuai Area in Summer

ZHAO Yong and QIAN Yong-Fu

Department of Atmospheric Science, Nanjing University. Nanjing 210093

Abstract The relation between the surface thermal anomalies (STA) in the Tibetan Plateau (TP) and the summer
rainfall in the Jianghuai area has been studied by many researchers. However, the previous studies were more fo-
cused on the STA in the whole TP (28°N - 38°N, 78°E - 98°E). Less attention was paid to the connection between
the STA in different regions of the TP and the rainfall in the Jianghuai area in summer. This paper gives preliminary
results of the relationship between the STA in the western TP and the eastern TP and the rainfall in the Jianghuai
area in summer,

The NCEP/NCAR monthly mean re-analysis data and the rainfall data at 160 stations of China in May during
1951 = 2000 are used. The results show that the spatial thermal contrast in the TP affects the summer rainfall in the
Jianghuai area, and the STA in the eastern TP have the best indication for precipitation forecasting in July in the
Jianghuai area. In addition, the anomalies in the TP are opposite-time-phase to that in the northeastern region
(38°N - 46°N, 95°E~-110°E) of the TP in May. Therefore, an index is defined to indicate the intensity of the large
scale south-north surface thermal contrast between the whole, eastern and western TP and the region (38°N - 46°N,
95°E-110°E). Through correlation and composite analysis, it is found that the surface thermal contrast index in the
eastern TP has better indication for forecasting the rainfall in the Jianghuai area in summer than other indexes. As
the thermal contrast index increases (decreases) in May, the rainfall tends to increase (decrease) in the Jianghuai ar-

ea in summer. So the surface thermal contrast index could be use to predict the rainfall anomalies in the Jianghuai area in
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Fig. 1 The annual variations of ground surface thermal anomaly
indexes in May in eastern and western Tibetan Plateau (TP)

during 1951 - 2000
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Table 1 The correlation coefficients between the ground sur-

face temperature variation indexes of the TP and the precipita-

tion Indexes of the Jianghuai area in summer

X3 Area Jun Jul Jun-Jul
B 4K Total TP 0.13 0.32** 0.27*
R ZREE Eastern TP 0.13 0. 33** 0,28
R Western TP 0. 24~ 0.28** 0. 30**

TE: » FORBIE 90X fF A xx FRilst 95705 KK .
Note: * shows the statistical significance level at 90% . %x at

95%.
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Table 2 The correlation coefficients between the ground sur-
face thermal contrast indexes of eastern and western TP and

the precipitation indexes of the Jianghuai area

X1, Area Jun Jul Jun - Jul
R ZH Eastern TP 0. 40 ** 0. 45%** 0. 52***
EEPEES Western TP 0. 43** 0.34" 0. 46 ***

TE: x JEIT S VSRR o SEIT 99V IHEERIT s oxx JEIT 99.
9V0 15 BER B o
Note: * shows the statistical significance level at 95%, x*x at

99%, %% at 99.9%.
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Fig. 5 The correlation coefficient vector distributions of the ground surface thermal contrast indexes of eastern TP with u-wind and v-wind
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Fig. 6 The composed distributions of precipitation (mm) and 500 hPa wind vector anomalies in (a, ¢) Jun and (b, d) Jul of the years with
the ground surface thermal contrast indexes (a. b) more than 1. 0 and (c, d) less than —1. 0 in eastern TP. The shading area represents

positive anomalies of precipitation more than 30 mm in (a) and (b). and negative anomalies less than —30 mm in (¢) and (d)
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