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Abstract Based on the precipitation observation data of 134 stations in Sichuan
Basin, the ERA-Interim reanalysis datasets, sea surface temperature (SST) and sea ice
datasets from the Met Office Hadley Centre, this study investigates two major modes
of summer precipitation over Sichuan Basin through empirical orthogonal function
(EOF) method and linear regression technique. It is found that EOF1 shows the
consistent pattern in whole region, and EOF2 reflects an inverse pattern between the
east and west of Sichuan Basin. The dominant mode is the east-west reversed pattern
in the 1980s and the consistent pattern from the 1990s to the beginning of the 21
century. In recent years, the inverse pattern restore to the dominant position. Further
research shows that the EOF1 of precipitation is significantly affected by the low-
latitude circulation in 500hPa geo-potential height, especially by the western
Pacific subtropical high (WPSH). The 850hPa wind over the basin is controlled by
convergent or divergent fields. It is jointly affected by the Bay of Bengal, South China
Sea, and Western Pacific water vapor channels. The South China Sea vapor channel
may play the key role. The more or less precipitation of EOF1 is corresponding with
the consistent input or output of water vapor at the North-South boundary of the basin.
The pre-signal for most cases in EOF1 may come from the decaying phase of the El
Nino-Southern Oscillation (ENSO). However, the EOF2 is greatly related to the mid
and high latitude circulation in 500hPa, which similar to the Polar/Eurasia (POL)



pattern. The EOF2 mode with more in the west and less in the east of Basin is connected
with the input of the south border and the output of the north border, and vice versa.
The EOF2 pattern has a significant relationship with the water vapor channel in the
western Pacific. The pre-signal for most cases in EOF2 may originate from the

variability of Arctic sea ice.

Keywords: Dominant modes; Circulation characteristic; Water vapor transportation;

Sea surface temperature anomaly; Sea ice
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Fig.1 The distribution of 134 stations in Sichuan Basin
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Fig 1 The EOF1 (a) and EOF2 (b) mode of the summer rainfall for 1979-2018 in Sichuan Basin and their
associated time series PC1 (c) and PC2 (d) (the bars in ¢ and d are the

PC1 and PC2, and the solid line is five-year moving average of PC)
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Table 1 The correlation coefficient of water vapor transportation channels and PC1/PC2 of

summer rainfall over Sichuan Basin
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Fig.6 The water vapor budget (unit:kg/s) of positive (a,c) and negative (b,d) phase of PC1 (a,b) and PC2 (c,d) of

summer rainfall pattern over Sichuan Basin (red arrow represent output and blue arrow means input)
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Table2 The sea surface temperature anomaly tendency of the main summer rainfall modes over Sichuan Basin
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