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Abstract

To study the impact of sea surface temperature changes in the Indian Ocean on summer precipita-
tion in the southwestern region, 62 years of daily meteorological observation precipitation data
from 76 meteorological stations in the southwestern region from 1961 to 2022 were used, as well
as global monthly average sea surface temperature data from Hadley during the same period. The
grid distance was 1° x 1°, and the monthly average reanalysis grid data of NCEP-NCAR during the
same period, with a grid distance of 2.5° x 2.5°. The relationship between summer precipitation
changes in the southwestern region and Indian Ocean sea surface temperature was analyzed in
detail through methods such as synthesis analysis, EOF decomposition, SVD decomposition, and
correlation analysis. The results show that: (1) The significant key area of the correlation between
summer precipitation in the southwestern region and Indian Ocean sea surface temperature is the
central Indian Ocean region near the Arabian Sea and the Bay of Bengal (30'E~105°E, 30'N~40°S). (2)
When sea surface temperature shows abnormal warming, summer precipitation in the southwest
region is concentrated in Chongqing and Guizhou regions; when the sea surface temperature is
abnormally cold, the summer precipitation in southwest is mainly concentrated in the middle of
southwest China and near Chengdu Plain; and the precipitation in warm years is much higher than
that in cold years. (3) When sea surface temperatures in the Indian Ocean are anomalous and
warmer or colder during the spring and winter seasons, the Chongqing, Sichuan, and Guizhou re-
gions experience more or less precipitation during the following summer season, while the Yun-
nan region experiences the opposite. When the Indian Ocean sea surface temperature is warmer
(colder) during the summer season, the northern part of Sichuan, the central part of Sichuan, and
the Chongqing and Guizhou regions experience more (less) precipitation during the following
summer season, while the northern part of Yunnan and the southern part of Sichuan experience
the opposite. (4) The precipitation is more than years old, the geopotential height in the southwest
region is negative outlier, the atmospheric stability is poor, the low level water vapor flux conver-
gence intensity is large, the divergence is negative and the absolute value is large, the water vapor
source is sufficient, and the wind field and the water vapor channel direction are consistent in fa-
vor of precipitation; as years with less precipitation, the southwest region has a positive geopo-
tential with few sources of water vapor, low intensity of water vapor convergence, stable atmos-
pheric stratification, and not conducive to generating strong convective weather.
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Figure 1. Elevation in southwest China
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Figure 2. Sequence map of summer precipitation in Southwest China from 1961 to 2022
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Figure 3. Spatial distribution map of cumulative precipitation in the
southwestern region in the summer from 1961 to 2022
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Figure 4. Related distribution map of summer precipitation in Southwest China and global sea temperature standardized dis-
tance level (SSTA)
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Figure 5. Correlation coefficient diagram of precipitation and sea temperature in key
areas (Indian Ocean selection range: 30°E~105°E; 30°N~40°S)
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Figure 6. The first three modal spatial distributions of EOF decomposition of the Indian Ocean’s summer sea
temperature standardized distance. The first model love (a; b); the second model love (c; d); the third model

love (e; f)
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Figure 7. Spatial distribution map of precipitation synthesis in Southwest China based on abnormal years
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Figure 8. Winter SSTA in the Indian Ocean and summer precipitation in the southwest during the same period
SVD decomposition: (a) Summer precipitation in Southwest China; (b) Indian Ocean Winter SSTA; (c¢) Time
coefficient
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Figure 9. Spring SSTA in the Indian Ocean and summer precipitation in the southwest during the same pe-
riod SVD decomposition: (a) Summer precipitation in southwestern Japan; (b) Indian Ocean Spring SSTA;
(c) Time coefficient
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Figure 10. Summer SSTA in the Indian Ocean and summer precipitation in the southwest during the
same period SVD decomposition: (a) Summer precipitation in southwestern Japan; (b) Indian Ocean

Spring SSTA; (c) Time coefficient
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