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Abstract

Based on the daily precipitation observation data from 126 meteorological stations in Sichuan Prov-
ince from 1961 to 2021, a total of 61 years, this study utilized multiple modern climate diagnostic
analysis methods, including Empirical Orthogonal Function Decomposition (EOF decomposition),
Rotated Empirical Orthogonal Functions Decomposition (REOF decomposition), to comprehen-
sively investigate the spatiotemporal distribution of the annual daytime precipitation in Sichuan
Province. The results show that: 1) The annual daytime rainfall in Sichuan Province shows a typical
meridional distribution, decreasing from east to west. The high-value center is located in Wanyuan,
with a daytime rainfall of 747.6 mm, while the low-value center is in Batang on the western plateau
of Sichuan, with a daytime rainfall of only 129.4 mm. The annual number of daytime rainfall days is
relatively uniform in most areas except for the piedmont plain of the western plateau, where it is
relatively high. The highest number of days is 166.951 in Emeishan, and the lowest is 64.656 in Ba-
tang. The high-value centers of annual daytime rainfall intensity are located in Wanyuan in north-
eastern Sichuan and Ningnan in the mountainous area of southwestern Sichuan, with intensities of
6.48 mm/h and 7.271 mm/h respectively. The low-value center is in Shiqu on the western plateau
of Sichuan, with an intensity of 1.91 mm/h. The trend of annual daytime rainfall shows an increasing
trend in the western plateau and the hilly areas of northeastern Sichuan, with the high-value center
in Dazhu and a trend coefficient of 0.415. Meanwhile, it shows a decreasing trend in the central and
southeastern parts of Sichuan, with the low-value center in Puge and a trend coefficient of -0.381.
All these trends have passed the significance test at the 0.05 confidence level. 2) The first five EOF
modes of annual daytime rainfall in Sichuan Province show that: the first mode of annual daytime
rainfall is characterized by “positive in the middle and negative at both ends”, with the high ampli-
tude center located in Deyang; the second mode of annual daytime rainfall shows a gradually chang-
ing pattern from positive in the southeast to negative in the northwest, with the high amplitude
center located in Langzhong; the third mode of annual daytime rainfall shows a pattern of positive
in the north and negative in the south, with the high amplitude center located in Dujiangyan; the
fourth mode of annual daytime rainfall presents a typical meridional distribution, that is, gradually
changing from positive in the west to negative in the east, with the high amplitude center located in
Luhuo on the Sichuan Western Plateau; the fifth mode of annual daytime rainfall shows an alternat-
ing distribution of positive and negative values, with the amplitude center located in Huili in the
mountainous area of southwestern Sichuan. According to the REOF results, the annual daytime rain-
fall variation in Sichuan Province can be divided into five regions: southeastern Sichuan, northeast-
ern Sichuan, Chengdu Plain, Sichuan Western Plateau and mountainous area of southern Sichuan.
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Figure 1. Station and altitude distribution in Sichuan Province (unit: m) (This figure is drawn by Python)
L )R R8s fe (8L : m) (AEEH Python £&7H)
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Figure 2. Spatial distribution of annual daytime rainfall characteristics in Sichuan Province (a) Annual daytime rainfall; (b)
Number of rainy days per year; (¢c) Annual daytime rainfall intensity; (d) Annual Daytime Rain Trend Coefficient (This figure

is drawn by Python)
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Table 1. The contribution and cumulative contribution of the first five modes before EOF to the total variance
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Figure 3. The first five modes and corresponding time coefficients (a) (f) of the EOF decomposition of annual daytime rain in
Sichuan Province, the first mode; (b) (g) The second mode; (c) (h) The third mode; (d) (i) The fourth mode; (e) (j) The 5th
mode and its corresponding time coefficient (This figure is drawn by Python)
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Table 2. REOF decomposes the contribution and cumulative contribution of the first five modalities to the total variance
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Figure 4. The first five modes and corresponding time coefficients (a) (f) of the annual diurnal rain REOF decomposition in
Sichuan Province, China; (b) (g) The second mode; (c) (h) The third mode; (d) (i) The fourth mode; (e) (j) The 5th mode and
its corresponding time coefficient (This figure is drawn by Python)
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