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Fig.2 Inter-annual change trends of extreme precipitation in the Yellow River basin from 1979 to 2020
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Fig.3 Inter-annual change trends of extreme precipitation in the upper reaches of the Yellow River from 1979 to 2020
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Fig.4 Inter-annual change trends of extreme precipitation in the middle reaches of the Yellow River from 1979 to 2020
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Fig.5 Inter-annual change trends of extreme precipitation in the lower reaches of the Yellow River from 1979 to 2020
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Fig.6 Spatial distributions of the annual average value of extreme precipitation index in the Yellow River basin from 1979 to 2020
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Fig.7 Spatial distributions of extreme precipitation in the Yellow River basin from 1979 to 2020
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Tab.3 Correlation analysis of each extreme precipitation index in the Yellow River basin from 1979 to 2020

& S € RX1day RX5day R10 R20 R25 R95p R99p PRCPTOT SDII
RX1day 1
RX5day 0.632%** 1
R10 0.786 *** 0.942*** 1
R20 0.809 *** 0.893***  0.983*** 1
R25 0.848 *** 0.774***  0.841***  0.859*** 1
R95p 0.825*** 0.945***  0.982***  0.966***  0.869*** 1
R99p 0.964 *** 0.780***  0.904*** 0.914*** 0.887*** 0.932"*" 1
PRCPTOT 0.610*** 0.960***  0.898***  0.882*** 0.791*** 0.918"** 0.751"*" 1
SDII 0.768 *** 0.918***  0.931*** 0.886*** 0.805*** 0.942*** 0.877***  0.837*** 1
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Tab.4 Correlation analysis of extreme precipitation indices and atmospheric circulation factors
in the Yellow River basin from 1979 to 2020

Bk A5 CURUT
AO NOI NP ONI PDO SOl
RX1day 0.065 -0.084 -0.118 -0.132 0.065 -0.009
RXS5day 0.156 0.072 -0.367 " -0.216 0.156 0.098
R10 0.107 0.036 -0.366 " -0.228 0.107 0.100
R20 0.126 -0.009 -0.377 """ -0.171 0.126 0.048
R25 0.098 0.033 -0.273 -0.204 0.098 0.086
R95p 0.128 0.030 -0.295 -0.201 0.128 0.071
R99p 0.095 -0.031 -0.230 -0.173 0.095 0.036
PRCPTOT 0.243 0.012 -0.369 ** -0.112 0.243 0.000
SDII 0.058 0.074 -0.326 " -0.207 0.058 0.092
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agriculture development in northwest China under the

Temporal and Spatial Evolution Characteristics of Extreme Precipitation
in the Yellow River Basin

ZHAO Xiaoxue', ZHANG Huihui', YANG lizhen', ZHAO Jing’, XIE Hengxing’, CAO Lin*, YAO Fugqi'

(1.School of Hydraulic and Civil Engineering, Ludong University, Yantai 264039, China;
2.Changjiang River Scientific Research Institute of Changjiang Water Resources Commission, Wuhan 430012, China;
3.School of Environmental and Life Sciences,Weinan Normal University , Weinan 714099, China ;

4.Zhaotong Water Resources and Hydropower Survey and Design Institute ,Zhaotong 657000, China)

Abstract:To provide reference basis for agricultural production and flood control and disaster reduction, the
study aims to explore the temporal and spatial evolution patterns of extreme precipitation in the Yellow River ba-
sin.Based on the multi-source weighted ensemble precipitation data set of the Yellow River basin from 1979 to
2020, the linear regression method ,Mann-Kendall test method ,Pearson correlation coefficient method and Theil-
Sen slope estimation method are employed to analyze the temporal and spatial evolution characteristics of nine
extreme precipitation indices,which includes the maximum daily precipitation ( RX1day) ,the maximum 5-day
precipitation (RX5day) ,the heavy precipitation ( R95p) ,the extremely heavy precipitation ( R99p) , the total
precipitation (PRCPTOT) ,the precipitation intensity (SDIIT) ,the number of days with moderate rain (R10) ,the
number of days with heavy rain (R20) and the number of days with torrential rain (R25).The results are shown
as follows.On the time scale, RX1day,R99p,SDII and R20 in the Yellow River basin show a downward trend,
while RX5day,R95p,PRCPTOT,R10 and R25 show an upward trend.In the upper reaches of the Yellow River,
RX1day shows a downward trend ,while the other eight extreme precipitation indices all show an upward trend.In
the middle reaches of the Yellow River,the nine extreme precipitation indices show a downward trend.In the low-
er reaches of the Yellow River,except for RX1day and RX5day which show an upward trend,the other extreme
precipitation indices all show a downward trend.In terms of spatial distribution ,the nine exireme precipitation in-
dices generally present a spatial distribution pattern of gradually decreasing from the southeast to the northwest.
From the perspective of the influencing factors of extreme precipitation indices,all the extreme precipitation indi-
ces in the Yellow River basin show extremely significant positive correlations,and there are certain correlations
between the extreme precipitation indices and the atmospheric circulation factors.

Keywords : extreme precipitation ; MSWEP ;temporal and spatial evolution ;the Yellow River basin



