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Abstract

In order to study the regional distribution characteristics of daytime rainfall in autumn in Sichuan
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Province, data from 126 meteorological stations across Sichuan Province over a period of 61 years
(1961-2021) were utilized. Using modern climate diagnostic statistical methods, including empirical
orthogonal function decomposition (EOF decomposition), rotated empirical orthogonal function
decomposition (REOF decomposition), and Mann-Kendall abrupt change test, a detailed analysis was
conducted on the spatiotemporal distribution characteristics of autumn daytime rainfall in Sichuan
Province over the past 61 years. The study found that: (1) The spatial distribution of autumn day-
time rainfall in Sichuan Province is uneven, generally showing more rainfall in the east and west,
and more in the south and north. The highest concentration of rainfall is in the northeastern part of
the province, with a maximum of 425 m. The highest number of autumn daytime rainfall days is ob-
served in the Ya’an, Tianquan, and Emei areas, with a central value of 50 d. The highest intensity of
autumn daytime rainfall is located in eastern Sichuan, with a central value of approximately 0.3
mm/h. (2) The REOF decomposition results indicate that the autumn daytime rainfall can be divided
into five regions: southern Sichuan, northeastern Sichuan, northwestern Sichuan, central basin, and
western plateau. (3) In terms of temporal changes, the trend line for daytime rainfall in autumn
shifted from above to below the mean in the 1980s, indicating a linear decrease. The trend line for
the number of days with daytime rainfall in autumn also shifted from above to below the mean in
the 1990s, indicating a linear decrease. However, the trend line for the intensity of daytime rainfall
in autumn changed from below to above the mean in the 1990s, indicating an increase.
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Figure 1. Distribution of sites with daytime rainfall data in Sichuan Province
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Figure 2. Spatial variation of autumn daytime rainfall characteristics in Sichuan province; ((a) Daytime rainfall; (b) Number
of daytime rainfall days; (c) Intensity of daytime rainfall; (d) Trend coefficient of daytime rainfall)
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Figure 3. Spatial distribution of the first five spatial modes of EOF decomposition of autumn daytime rainfall in Sichuan ((a) (f) Mode
1 and time coefficient; (b) (g) Mode 2 and time coefficient; (c) (h) Mode 3 and time coefficient; (d) (i) Mode 4 and time coefficient;
(e) (j) Mode 5 and time coefficient)
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Figure 4. Spatial distribution of the first five spatial modes and corresponding time coefficients of REOF decomposition of autumn
daytime rainfall in Sichuan ((a) (g) Mode 1 and time coefficient; (b) (h) Mode 2 and time coefficient; (c) and (i) for the third mode and
time coefficient; (d) and (i) for the fourth mode and time coefficient; (e) and (k) Modal 5 and time coefficient diagrams; (f) Partition
results)
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Figure 5. Time variation of autumn daytime rainfall characteristics in Sichuan from 1961 to 2021 ((a)
Daytime rainfall; (b) Number of daytime rainfall days; (c) Intensity of daytime rainfall)
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