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Analysis of spatial and temporal evolution characteristics of extreme precipitation in Chengdu area from 1960 to
2019 //SHANG Shouwei' , WANG Leizhi' , WANG Yintang' , DENG Pengxin® , GAI Yongwei® , JIE Shiqing® (1. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210029, China; 2. Bureau of Hydrology, Yangtze Water Resources Commission, Wuhan 430010, China; 3. Water Resources
Serving Center of Jiangsu Province, Nanjing 210029, China; 4. Fuhe Hydrology and Water Resources Monitoring Center,
Fuzhou 344000, China )

Abstract: Based on daily precipitation data from 21 national ground meteorological observation stations in and around
Chengdu City from 1960 to 2019, through constructing an extreme precipitation index system, the trend free pre-whitening
Mann-Kendall ( TFPW-MK) method and empirical orthogonal function ( EOF) method were used to analyze spatial and
temporal evolution characteristics of extreme precipitation in Chengdu area in the past 60 years from the perspective of time-
history and spatial changes. Results indicate that extreme precipitation in Chengdu area showed a decreasing trend,
especially demonstrated by indexes of wet-day precipitation and heavy precipitation. This feature is significantly different
from extreme precipitation variation in urbanization areas in southwestern and southern China. Different extreme
precipitation indexes have similar distribution modes in Chengdu area, including the modes of north-south type, west-east
type, and radiation type. The north-south type is the main distribution mode, and the center of extreme precipitation
gradually shifted from northern parts of Chengdu area in the 1960s to the south and southeast after 2000. The distribution
modes of west-east type and radiation type reflect the impact of topography and urbanization on extreme precipitation in this
area. The urbanization process has a certain precipitation enhancement effect in Chengdu area, the year 2005 was the
abrupt change point of the precipitation enhancement effect, and after 2005, the probability and level of extreme
precipitation in urban areas were higher than those in suburban areas, increasing the risk of urban flooding.
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Fig.8 Urban and suburban differences of EPSI of extreme

precipitation and TFPW-MK trend test results
3.3.2 B ARSE B R R M- BOM R e K 48 AR 2T S

PL 2005 4EAE R 43 5 A58 i b XA [a] kg Ak
W B Rk ARG O . e 3 4510 T HUER L IX AN [R]
B Bk AT s B SDIT A1 v B3¢ 7K 8 b X6 EL 7 L
FERL i R 7K & AR SRR 7 T, 1960—2004 4F AU i #
Ui B A ARG TR VL3, T E 2005 4 J5 , B uk Y
MR K & A AR R IR L, Hep G L R9Sp Hi
J R TERR SR K s AR it R K DTk R T 3
Bk s IRF I AR R g B 2005 4FJ5 B 5 1Y)
ZAP T SA it A 7K 2 AR St R 7K DT R 380 L 3R V3
K, HrP S P K i DL RX D day B 0 B35, STlkR DL
R95p e A, LR A 3R I, 78 I [H) X6 T AN [)
R i ¥af K 8 B 1T 5 R T XT3 DX ARG i oA 7K e A A
U MR K 2t DA S DTRR AR I4 HA 1S KA

R T 25 A b A X AR v A W A A 5
i), E— 2 F FH ROSp Al R99p PHANFE b it 47 404,
X 5 [ ACFE R, IR DX 3 s B AT DXl a5 i &4
14.7% , AT TSR B K A JLF- B 3, W
AR AR ity 86 7K o B84 N R L A (B3, 7E 95% Al
99% [UE AR 3k DX 35 o5 BE AT X3l 51 49 i) 384 in 24
12.3% F1 6. 0% ; FEAK Iy B3 7K BT R 238 J7 T8, 3k DX £t
FERB X 4 BN 249 11. 5% F1 6. 5% , B
& a2 60 AE[a], AR Hb X RB X 25 5 K A A s R
K, B DX 35 1 W B B 7K R AR AR i 3 7K o LA B B
HRFE IS T Xl A, (ELAE 2005 AR5, 3k DX 19 3 7R
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Table 3 Comparison of extreme precipitation indexes between urban and suburban meteorological stations in different stages

e R AR AR

B X Wik e v A 7K i/ mm Wk e i o 7K BRI S Fk
e H 1] Bt
ULl TR YT L AE XU 3l R BA(] WUl TRV HofiL
1960—2004 4 88.267 88.933 0.993 865.4 899.4 0.962
PRCPTOT 2005—2019 4 88. 800 87.533 1.015 909.2 875.5 1.038
1960—2019 4 88.400  88.533 0.998 876.3 893.5 0.980
1960—2004 4 7.489 8.022 0.934 369.4 421.7 0.876 0.406 0.440 0.922
R95p 2005—2019 4 8.333 7.267 1.147 415.3 369.9 1.123 0.431 0.386 1.115
1960—2019 4 7.700 7.833 0.983 380.9 408.7 0.932 0.412 0.427 0.966
1960—2004 4 1.600 1.622 0.990 136.5 160. 4 0.851 0.147 0.158 0.927
R99p 2005—2019 4F 1.467 1.467 1.000 132.9 125.3 1.060 0.130 0.122 1.065
1960—2019 4F 1.567 1.583 0.989 135.6 151.7 0.89%4 0.143 0.149 0.955
1960—2004 4 89.7 103.7 0.865 0.103 0.113  0.905
RX1 day 2005—2019 4 93.4 82.6 1.131 1.001 0.094 1.076
1960—2019 4F 90.7 98.5 0.921 0.102 0.109 0.942
1960—2004 4= 153.5 177.3 0. 866 0.174 0.195 0.896
RX5day 2005—2019 4 150.5 149.3 1.008 0.165 0.165  1.001
1960—2019 4E  152.8 170.3 0.897 0.172 0.188  0.919
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ST B 5T (9 25 7 AR — 3

4 & &
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