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Temporal and spatial evolution characteristics analysis of flood season precipitation in core city group of the
Yangtze River delta under background of urbanization//ZHU Kaili', LAI Chengguang' >~ , WANG Zhaoli' > | ZENG
Zhaoyang' (1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640
China; 2. Artificial Intelligence and Digital Economy Laboratory ( Guangzhou) , Guangzhou 510330, China; 3. State Key
Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510640, China)

Abstract; In order to reveal the temporal and spatial evolution law of precipitation during flood season in the core city group
of the Yangtze River delta under the background of urbanization, based on the hourly precipitation data of 42 rainfall
stations in the study area from 1978 to 2021, the temporal and spatial variation characteristics of precipitation in the flood
season and the impact law of urbanization on precipitation were explored. The results show that, in terms of spatial
distribution, the threshold value of extreme precipitation in the flood season gradually decreases from north to south; in
terms of time scale, the precipitation in the study area in the flood season generally shows a significant increase trend, and
the precipitation changes in the post-flood season dominate the precipitation changes in the entire flood season; the increase
rate of precipitation in urban areas is basically higher than that in suburban areas, and the growth rate of total precipitation
during the flood season in urban areas and suburban areas of Jiangsu, Zhejiang, and Shanghai shows a decreasing trend;
Urbanization has a more significant impact on the rainfall variation between urban and suburban areas in Shanghai. The
impact degree on the difference between urban and suburban areas of different precipitation indicators is the largest for the
extreme precipitation in the post-flood season, followed by the extreme precipitation in the flood season, and the smallest for
total precipitation in the flood season.
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the Yangtze River delta
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Fig.4 Spatial distribution of extreme precipitation in flood season for different time periods
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Fig.5 Spatial distribution of variation trends of different precipitation indexes at each rainfall station
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Fig.7 Temporal variation trend of flood season precipitation of urban and suburban areas in Shanghai, Jiangsu, and Zhejiang

20000 SR TR ek
1600 =3.735 4x+1 0029 ¢

'y_ |
1200F ¢ 1 P Y it i

800

[ 7Kk Ht fmm

400 F y=0.447 4x+175.94
-/*.x‘tx:.,gfx..,.é..__- ‘\.’b\'r""‘w-»{:\“

1977 1982 1987 1992 1997 2002 2007 2012 2017 2022
4G
B8 TR AR R T R

Fig.8 Temporal variation trend of flood season

precipitation of mountainous areas in

Zhejiang Province

- 100 -

x1 FEMRRimPEXIERERKEHEEREN

Table 1 Linear expressions of extreme precipitation
index growth rates in different areas
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Fig.9 Temporal variation trend of total precipitation growth rate in flood season in different regions
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Table 2 Effects of urbanization on different precipitation indexes

Mok TR E 7K A/ mm T 3 [ 7K 1/ mm S TSI AR 3 6 K 2/ mm
X
1978—1999 4 2000—2021 4 1978—1999 4F 2000—2021 4 1978—1999 4 2000—2021 4
- T3 38 X 867.01 960.27 298.15 360. 35 212.27 261.73
RRIX 844.62 902.91 285.34 337.72 200. 38 239.42
TLAIRIX 803. 83 919.12 266. 68 361.19 170.61 247.80
TLIRARRIX 816.35 923.72 267.98 351.96 173.31 235.87
WHTIRIX 1027.85 1045.85 329.30 365.20 207.98 238.88
WHTRRIX 1001.98 1013.55 323.14 360.42 197.39 218.92
£33 HH U RN
Table 3 Impact of urbanization on rainfall-increasing coefficients
TR
X T R K TR o Ko 7K S TSI A i R K
1978—1999 4% 2000—2021 4 1978—1999 4F 2000—2021 4F 1978—1999 4= 2000—2021 4F
i 1.027 1.079 1.053 1.116 1.040 1.163
b 0.983 0.997 1.010 1.030 0.997 1.086
Wi 1.032 1.034 1.046 1.018 1.087 1.080
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s P o ) 2 30 S 194 T BELA 00 A 2 5 S50
DR RK BB 0 o S A, AT B0 o 23 5
Il X8 2 RUBCRE, ORI B O IBORE T DR B 45 A% K
I 2 I 22 HLRUBE B R AR 7R , X 88 7 7 AL
PEH N FAR R DK T S 38 TN 2 2 (0 V8 2, SR A
PESRREAK AR 2

4% #

a. {EZS (A R b B i I S B AL 17 e
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s XA A AR AL DX, 3 K AR AEL IX SR L-P- B 7K
IR o

b. TR RE B R = A0 I HEAY TR
V88 7K e A ik K 449 5% S 25 8 0 A 3, LA s e /K
PI4T35 7K 6 UYL e 7K L
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