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Abstract

In order to study the spatiotemporal variation characteristics of summer night rain precipitation in
Sichuan Province, this paper uses daily precipitation observation data from 126 basic meteorological
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stations in Sichuan Province from 1961 to 2021 were used. The Rotating Empirical Orthogonal Func-
tion decomposition (REOF decomposition) was employed to explore in detail the spatiotemporal
variation characteristics of summer night rain precipitation in Sichuan Province. The results show
that: 1) The spatial distribution of summer night rain in Sichuan Province is very uneven, generally
showing a distribution pattern of more in the south and less in the north; The mountainous areas at
the junction of basins and plateaus are significantly more abundant, while the distribution charac-
teristics within basins and plateaus are relatively less. In the area from Tianquan County in Ya’an to
Leshan City, night rain shows a significant maximum value, generally exceeding 500 mm or even
locally reaching 700 mm. The number of night rain days in summer in the Sichuan Basin is relatively
low, but the intensity of night rain is greater, while the number of night rain days in summer in the
western Sichuan Plateau is relatively high, but the intensity of night rain is smaller. 2) The REOF
analysis results indicate that summer nights in Sichuan Province can be divided into four regions,
namely: Northwest Basin Type (variance contribution rate of 25.7%), Northeast Sichuan Type (var-
iance contribution rate of 17.3%), North South Opposite Type (variance contribution rate of 13.6%),
and Plateau Basin Opposite Type (variance contribution rate of 8.5%). Among them, the growth rate
of the northwest basin type is -0.067-(10a)-1, the growth rate of the northeast Sichuan type is
-0.087-(10a)-1, the growth rate of the north-south opposite type is -0.117-(10a)-1, and the growth
rate of the plateau basin opposite type is 0.074-(10a)"1.
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Figure 1. Distribution and altitude topographic map of meteorological stations in Sichuan
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Figure 2. Spatial distribution of characteristic quantities of summer night rain in Sichuan from 1961 to 2021 ((a) Night rain
(unit: mm), (b) Night rain days (unit: d), and (c) Night rain intensity)
[ 2.1961~2021 )| EFRRFHEEMNZE () RRI(EG: mm), (b) RRBEHEA: )Fc) BMREE)
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Figure 3. Spatial distribution of the ratio of night rain to day rain (a) and the ratio
of day rain (b) in Sichuan summer from 1961 to 2021
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Figure 4. Spatial distribution of the trend coefficient of the average night rainfall in summer in Sichuan from 1961 to 2021
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Figure 5. Spatial distribution and corresponding time coefficients of the first four modes of normalized anomaly REOF for
summer night rain in Sichuan from 1961 to 2021(a) (b) The first mode and its corresponding time coefficient, (c) (d) The
second mode and its corresponding time coefficient (e) (f) Third mode and corresponding time coefficient, (g) (h) Fourth mode
and corresponding time coefficient
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Figure 6. Schematic diagram of REOF zoning results for summer night rain in Sichuan Province
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