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3.1 Fig.1 The topographic feature and spatial distribution of the
131 1970~2014 meteorological stations in the study area.
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Tablel The definition of the 14 extreme precipitation indices.
( )
Imm (CDD) d
=1mm (CWD) d
=25mm (R25) d
1 (Rx1day) mm
= Ilmm (PRCPTOT) mm
4-9 ( ) (GPRCP) mm
95 (R95) d
95 (R95P) mm
99 (R99P) mm
99 (R99) d
= lmm (RR1) d
=5mm (RR5) d
=10mm (RR10) d
=1mm (SDII) mm/d
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0.5<H<1 , , By
JH 1, 2000 CWD ,R25 Rxlday .R95 .,
;@ 0<H<0.5 , R95P .R99P .R99 .SDII ,
[30] b 0 b o o
4.2
4
4.2.1
41 CDD.CWD  RR1.,RR5.RRI10
. ; ( 2)
( 2),1970~2014 ,CDD R25 ,Rxlday ,R95 ,R95P | , 65 CDD ,
R99P .R99 SDII , Rx1day | .
SDII 1.85(mm/10a) .0.18 (mm/d/10a) s N N , , 3
P<0.05 ;CWD | (P<0.05); 66 CDD
PRCPTOT ,GPRCP ,RR1 ,RR5 .RR10 , , N N
CWD RR1 -0.2,-2.32(d/10a) , P< . CDD
0.05 o 5
2 ,20 70~80 (P<0.05), 105 CWD
, 520 90 , -0.5~0d/10a , 19
20 (P<0.05),
90 . , 96 RR1 .RR5.RR10
’ [31-32] , 47 .19.19
20 90 (P<0.05).
, , RR1>RR5>RR10,
(%, RR1>RR5>RR10,
1970~2014 14
Table2 The 14 extreme precipitation indices of Mann—Kendall test for the Yangtze River basin during 1970-2014
M-K
70s 80s 90s 2000s 1970~2014
CDD(d/10a) 4.30 0.46 0.84 2.60 0.23
CWD(d/10a) -0.93 -0.73 -0.43 -0.23 —-0.20%*
R25(d/10a) -0.75 -1.30 2.32 0.15 0.03
Rx1day(mm/10a) -3.82 -5.83 20.08 2.83 1.85%
PRCPTOT (mm/10a) —-68.70 -129.51 107.74 -30.30 -7.89
GPRCP (mny/10a) -717.50 -46.58 191.16 11.01 -8.73
R95(d/10a) -1.13 -1.20 0.94 0.27 0.05
R95P (mm/10a) -41.23 -34.35 134.29 25.98 7.15
R99P (mm/10a) -0.31 0.28 1.03 0.54 0.09
R99(d/10a) -16.60 18.78 125.18 37.80 7.66
RR1(d/10a) -8.63 —-8.46 —4.48 -6.89 —2.32%%*
RR5(d/10a) -3.46 -5.67 -0.60 -3.59 -0.90
RR10(d/10a) -2.52 -3.54 -0.02 -1.08 -0.52
SDI (mm/d/10a) 0.33 0.48 1.22 0.42 0.18%%*

:* P<0.05,** P<0.01
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Fig.2 The space distribution of the drought or wetness indices with significance tests
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Fig.3 The space distribution of the medium intensity and strong precipitation indices with significance tests
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0.70 ( 4,
LR99 .R95 .R99P RI95P >
[34-351 , 5.1
6), 6 ,RR1.RR5 . RR10.CDD  CWD 14 o
, PRCPTOT ,GPRCP, Rx1lday ,R95P R99P
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- PRCPTOT ,R95 ,R99 .R95P .R99P ,GPRCP (5 6), ,
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) , . R/S ,
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3 1970~2014

Table3 The factor loadings and explained variances in precipitation indices in the Yangtze River basin during 1970-2014.

Total P CDD CWD  R25 Rxlday PRCPTOT GPRCP R95 R95P R99P  R99 RR1 RR5 RRI10 SDII 1%
(4
1 0.8 0.09 0.34 0.97 0.76 0.98 0.94 0.97 0.98 0.87 0.85 0.59 0.77 088 073 67.17
2 -0.20 0.66 -048 0.02 0.49 -0.19 0.06 -0.04 0.16 0.43 042 -0.76 -0.59 -0.42 0.63 19.22
4 1970~2014
Table4 The correlation coefficients of the precipitation indices in the Yangtze River basin during 1970-2014
Total P CDD  CWD R25 Rxlday PRCPTOT GPRCP  R9S RO95SP  R99P  R99 RR1 RR5 RR10 SDII

Total P 1.00

CDD -0.04  1.00

CWD 0.38*  -0.05 1.00

R25 0.95*% 005 0.28* 1.00

Rxlday 0.64* 0.26%  0.01 0.71% 1.00
PRCPTOT 1.00%* -0.04 0.37*% 0.95*%  0.65*% 1.00

GPRCP 0.90* 0.24* 033* 0.88*  0.73* 0.90* 1.00

R95 0.95* 006 033* 0.95% 0.67* 0.95%* 0.89* 1.00

R95P 0.93* 0.16 024* 0.97%  0.81*% 0.93* 0.91* 0.96* 1.00

R99P 0.77% 0.29%  0.11 0.84*  091* 0.77* 0.83* 0.80*  0.93* 1.00

R99 0.74* 0.30*  0.10 0.81*  0.85% 0.75% 0.81* 0.80*  0.90*  0.98* 1.00

RR1 0.74* -0.39*% 0.51*  0.53* 0.10 0.73* 0.54* 0.57* 0.45% 022% 0.21*% 1.00

RRS 0.88* -0.26% 0.45* 0.72%  0.27* 0.88* 0.70* 0.78*  0.65* 0.40%* 0.39*% 0.92% 1.00

RR10 0.95% -0.15 0.44* 0.85%  0.41* 0.95% 0.80* 0.89*  0.79* 0.55* 0.54*% 0.82*%  0.96* 1.00

SDII 0.59%  0.43* -0.04* 0.74*  0.83* 0.60* 0.68* 0.72* 0.83* 0.88* 0.86* -0.10* 0.19 0.40 1.00

P<0.05
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Table5 The results of R/S analysis of the extreme ’
precipitation indices > NN
H R’ :
(3) , CDD.CWD.RR1
ROSP 0.5976 0.9213 SDII ,
R99P 0.5988 0.9187
(P<0.05),
(4)
6 2 P s
Table6 The trends of the 4 extreme precipitation indices , , o
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Spatio—temporal Variations of Extreme Precipitation Events
in Yangtze River Basin during 1970-2014

SHI Guangxun'*, LIU Jian'?, MA Li’, LI Lanhui’, CHEN Qian®, ZHANG Huamin®

(1. Key Laboratory for Virtual Geographic Environment, Ministry of Education, Jiangsu Cultivation Base of State Key Laboratory of

Geographical Environment Evolution, Nanjing 210023, China; 2. School of Geography Science , Nanjing Normal University, Nanjing
210023, China; 3. Key Laboratory of Poyang Lake Wetland and Watershed Research , Minisiry of Education, School of Geography and

Environment, Jiangxi Normal University, Nanchang 330022, China; 4. Key Laboratory of Land Surface Pattern and Simulation, Institute of

Geographic Science and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Based on the data from the 131 meteorology stations in the Yangtze River Basin, the study was conducted by using the

Mann —Kendall nonparametric test, principal component analysis and R/S analysis, to reveal the spatial and temporal variation

characteristics of the extreme precipitation in the Yangtze River Basin. The results indicate:

(1) The main extreme precipitation

indices showed a trend of increase during 1970-2014, the main extreme precipitation index showed a lasting trend of decline after

the 1970s while bigger and more unstable decade—on—decade variations should be noted since the 1980s. (2) The most part Poyang

Lake Basin and the downstream area of the Dongting Lake face the increased heavy precipitation.

(3) Also there is a good

correlation between the extreme precipitation index which all pass the 0.05 significance level test, except for the weak precipitation

indices. (4) The main characteristics of the Yangtze River Basin precipitation is the barely noticeable change of weak precipitation,

vast change for extreme precipitation change, unstable precipitation process and the high risk of flood.

Key words: Yangtze River Basin; extreme precipitation; variation tendency; spatial characteristics



