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Abstract

Daily precipitation data sets of 35 meteorological stations in Sichuan Province from 1971 to 2018 were
used to calculate extreme precipitation indexes. Linear trend estimation method, Mann-Kendall test,
moving t-Test Technique and inverse distance weight interpolation method were used to study the
spatial-temporal change characteristics, mutation characteristics and influencing factors of ex-
treme precipitation indexes in Sichuan Province. The conclusions are as follows: 1) From 1971 to
2018, there was no significant change in the time series of extreme precipitation indexes in Si-
chuan Province, and only the SDII index has shown a significant upward trend. 2) The mutations of
PRCPTOT, R20, R50, RX5day and SDII occurred in the 1980s to the 1990s, and the mutations of
R50 and R95p also occurred in 2009, and the mutations of R99p were concentrated in 2004. 3)
According to the spatial variation characteristics, the continuous rainless days and the increase of
extreme precipitation in the western Sichuan plateau and the southwestern Sichuan are prone to
extreme precipitation events. The increasing of continued dry period and the decreasing of annual
precipitation make the Central and Southern Sichuan Basin tend to be arid, the risk of flood disas-
ters in the eastern part of the basin is relatively high. 4) From the perspective of influencing fac-
tors, longitude and altitude have a greater impact on the extreme precipitation indexes than lati-
tude. With the increase of longitude from west to east and the decrease of altitude from west to
east, the extreme precipitation indexes have an increasing trend. 5) Most indexes (except CDD and
RX1day) are highly correlated with annual precipitation, among which the indexes that have a
great influence on annual precipitation are R95p, R10 and R20.
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Figure 1. Selection of 35 meteorological stations in Sichuan Province
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Table 1. Definition of extreme precipitation indices
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Figure 2. The change process and linear trend of extreme precipitation index in Sichuan Province during 1971-2018
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Figure 3. Mann-Kendall test of extreme precipitation indices in Sichuan Province during 1971-2018
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Table 2. Mutation years of moving ¢-test technique of extreme precipitation indices
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Figure 4. Spatial distribution of extreme precipitation indices during in Sichuan Province from 1971 to 2018
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Figure 5. Mann-Kendall test of extreme precipitation indices in Sichuan province during 1971-2018
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Table 3. Coefficient of correlation between extreme precipitation indices and longitude or latitude or altitude during 1971-2018
3. 1971~2018 F )| ERImMEKIER S EE .. GEMBHREXRR

CDD CWD PRCPTOT RI10 R20 R50

2354 -0.68" -0.75" 0.66™ 0.48" 0.71" 0.78"

s -0.22 0.12 -0.29 -0.50"" -0.41" -0.08

b5%7d 0.56" 0.81" -0.58" —0.40" -0.71" -0.76"
R95p R99p RX1day RXS5day SDII

2354 0.70" 0.67" 0.78" 0.75" 0.79"

a1 -0.16 -0.14 -0.11 -0.12 -0.30

bs%7d -0.68" -0.66" -0.80" -0.75" -0.80"

e RIGET a=0.05 BEERR, TREET a=001 BEERK.

3.6. HRiRbEKIBHEEDBKEZEXR

44 01 W B KSR B S 4E R K B Z AR AR, BRI FR AT BUR AT 9 /Ml £ 4 2 K
RIS, A 7 MEFIIEA X RE0EE o = 0.01 BEMRL, 2 MEFREE o = 0.05 BE TR,
FHRAE FE Ry, I AR SO FUE F R 11 Wi B 7K Fi B8ORS DU 1| A Bk R SR AR 156 B A 0 o M o
IR R B S JI0 E5 il Xt DY T A o K e 1 6 m i/ A8 99 . oA R10. R20 AT R95p 5 PRCPTOT [

DOI: 10.12677/0jns.2019.74043 346 H ARl


https://doi.org/10.12677/ojns.2019.74043

EH

SRR R, X = ANMEEOE MUK B SRk, FVEL B[ 22)& W T 1963~2015 AFEK VLI b i 4 K
FRBURFAE R, A8 DY) 1| PR 2R SR i 4 7K R o) 4 Ak B /K R DR K o

Table 4. Coefficient of correlation between extreme precipitation indices and annual precipitation during 1971-2018
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