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Abstract

To further investigate the characteristics of summer precipitation and its associated atmospheric
circulation in Southwest China, this study analyzes daily gridded precipitation data from China and
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ERAS reanalysis data from 1961 to 2022, employing methods such as linear regression and corre-
lation analysis to examine the spatiotemporal variations of summer precipitation and its influenc-
ing circulation patterns. The study divides the southwestern region into three sub-regions: north-
western, eastern, and southwestern parts. The results show that: 1) Summer precipitation exhibits
a spatial pattern of “increase-decrease-increase” from northwest to southeast, while the number
of precipitation days increases from northeast to southwest. High precipitation intensity is concen-
trated in the eastern and southern parts. 2) In the long term, the linear trends of precipitation char-
acteristics (amount, days, and intensity) across southwest China are not significant. 3) The upper-
level jet stream, cyclonic circulation, and vertical upward motion provide dynamic conditions for
precipitation, while moisture transport from the Pacific and Indian Oceans serves as the main mois-
ture source. There are differences in circulation patterns and moisture sources among the sub-re-
gions. 4) The Scandinavian Pattern Index shows a significant negative correlation with precipitation
in the northwestern sub-region; the East Asia-Pacific Pattern Index is significantly negatively cor-
related with precipitation in the eastern sub-region; and the Monsoon Hadley Circulation Index is
positively correlated with precipitation in southwestern sub-region.

Keywords

Southwest China, Summer Precipitation, Spatiotemporal Variation, Associated Atmospheric
Circulation, Influencing Factor

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B KA KA AL 70 R KB B ARS8 HEAE . PO Rt X AR 2R
WZE RS R R 1], B TR DR 257 . BARRE, HaERK AR ‘Y, H
Wesms A o EL3R R, BRSBTS M, EL R i B K S ) s ) A8 S R iR 2] XSRS
VUi e Z R T, B AR B LA el T s e/ b I IX 3] ZR5 b, PR IX R 2= K
A e B REKE R 75%00 L, HEZFEREKEBA YR R EARRRE 4]
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Figure 1. Topography and regional division of Southwest China
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Figure 2. Spatial distribution of summer precipitation in Southwest China. (a) Precipitation; (b) Precipitation days; (c) Precipitation
intensity
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Figure 3. Spatial distribution of summer precipitation change trends in Southwest China. (a) Precipitation; (b) Precipitation
days; (c) Precipitation intensity; Stippled areas indicate passing the 95% confidence level test
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Figure 4. Spatial distribution of interannual variations in summer precipitation anomalies in Southwest China. (a) Precipitation;
(b) Precipitation days; (c) Precipitation intensity; The gray line represents the 9-year moving average
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Figure 5. Regression distribution of standardized summer mean precipitation with 500 hPa wind and geopotential height in
each region. (a) Region I; (b) Region II; (c) Region III; Red vectors and stippled areas indicate passing the 95% confidence
level test
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Figure 6. Regression distribution of standardized summer mean precipitation with integrated water vapor flux and water vapor
flux divergence in each region. (a) Region I; (b) Region II; (c) Region III
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Figure 7. Zonal cross-section of regression distribution between standardized summer mean precipitation and meridional mean
wind as well as vertical velocity in each region. (a) Region I; (b) Region II; (c) Region III
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Figure 8. Interannual variations in summer mean precipitation and teleconnection indices in each region. (a) Region I and
SCA index; (b) Region II and EAP index; (c) Region III and MHI
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