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Analysis of driving factors for waterlogging points in Shenzhen City under high urbanization background//ZHANG
Chenyu' , WANG Wei', HUANG Li*, ZHANG Pan’, LAI Chengguang’ (1. College of Harbour, Coastal and Offshore
Engineering, Hohai University, Nanjing 210098, China; 2. School of Public Administration, Hohai University, Nanjing
211100, China; 3. Yellow River Institute of Hydraulic Research, Zhengzhou 450003, China; 4. School of Civil Engineering
and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: Based on the statistical data of waterlogging points in Shenzhen City from 2018 to 2022, the spatiotemporal
distribution characteristics of waterlogging points in Shenzhen City were analyzed using methods such as standard deviation
ellipse, spatial autocorrelation, and kernel density estimation. Using the optimized hotspot analysis and kernel density
estimation to obtain the susceptibility to waterlogging as the dependent variable, respectively, the optimal parameter
geographic detector was used to discretize the continuous driving factors and explore the main driving factors and the
mechanisms of spatial distribution differences in waterlogging points. The results show that there are significant differences
in the spatial distribution of waterlogging points in Shenzhen City, with weakened directionality and obvious clustering
characteristics. The population economic driving factors have the strongest explanatory power for the spatial distribution of
waterlogging points, followed by the climate characteristics. The synergistic effect of rainstorm days and population driving
factors can explain 59. 50% of the distribution of waterlogging points. The susceptibility obtained from kernel density
estimation has better representativeness, and the optimal discretization of continuous factors can significantly improve their
explanatory power.

Key words: urban waterlogging; waterlogging points; optimized hot spot analysis; kernel density estimation; optimal
parameter-based geographical detector; Shenzhen City
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Table 2 Standard deviation ellipse of waterlogging points in Shenzhen City
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2021 114.003 22.639 13.293 21.428 0.380 894.824 108. 868
2022 114.085 22.626 14.719 24.175 0.391 1117.836 86.650

SR ¥

~10-1 R

= 2~3 R

1 4~6 (SRS

. 7-8 - = (AR R

= 9-~10 < (SRS

m11~13

. [4~17

(a) HURS B Bt
5 HESFRYERFBIMEMEX LISA £RE

Fig.5 Number of waterlogging points in towns and local autocorrelation LISA chart

X, XX IR M8 2 | s AR BE RO, HEMA
HR AL B (AT B K- s, 5 2R

AR, AEOC ] DX B IS e R X AL
IE, B L DX P R 7 T R PR AR T DX 7 2 )
I RO HORBE DX XA K T, K- 4k
R DR JH i X e R v I, STl A Il U ) 4
/N, [ s EA R X 45 e ) 3 A . e b XA el L
HE PRI XA IR AR Tl Z 2 B B -l AR
RN, B X R 8 LU DX A, % F 300 5 0
FE RN 557 , S G I 4 0 L 00 4ol L i 2 i

(b) LISAZERA

PR IR R 2 1 e TF &, Bl =2 B JR T i 1K 5 7=
AP EFICE R IX PR XS BT X A8 5 & 4
P A I R A, andh AT TE A 1L E
85 IR R s o I S B BE , F AR AR 2%,
N PR G o A B o i R 2 9
HH B 1) Ry s ) [ A G
3.2.3 BEETASH

6 h 2018—2022 4 5 ¥ mi A% %% FE S 23 [] A2
%, HIE6(a) ~ (e) A W ,2018—2022 4EIEYIITH
G0 OB TE Y AEE I 25 5 SOOI X AR X
I T IX % 8 A e, b T X L X0 R G 31X 2%



=2>0.118 4~0.148 0
=1 0~0.029 6 = >0.148 0~0.177 6
=>0.029 6~0.059 2 == >0.177 6~0.207 2
=31>0.259 2~0.088 8 mm>().207 2~0.236 8
£>0.088 8~0.118 4 wm>().236 8~0.266 4

= 0~0.026 0

(a) 20184EM

£3>(.149 3~0.186 6
=1 0~0.037 3 m>(.186 6~0.223 9
=>0.037 3~0.074 6 mm>0.223 9~0.261 2
=>0.074 6~0.1119 ==>(.261 2~0.298 5
=>0.111 9~0.149 6 ==>().298 5~0.335 8

=31 0~0.077 5

m=>0.104 1~0.130 1
m>0.130 1~0.156 1
=31>0.026 0~0.052 0 =m>0.156 1~0.182 1
£3>0.052 0~0.078 1 ==>(.182 1~0.208 2
£>0.078 1~0.104 1 ==>(.208 2~0.234 2

(b) 201945

=>0.309 9~0.387 3
m>0.387 3~0.464 8
=>0.077 5~0.154 9 mm>0.464 8~0.542 3 N
£3>0.154 9~0.232 4 wm>0.542 3~0.619 7
£>0.232 4~0.309 9 ™= >(0.619 7~0.697 2

=>0.157 7~0.197 2
=1 0~0.039 4 m>0.197 2~0.236 6
=>0.039 4~0.078 9 mm>0.236 6~0.276 0
=1>0.078 9~0.118 3 =m>0.276 0~0.315 5
=>0.118 3~0.157 7 mm>0.315 5~0.354 9

(¢) 20204F 1%

PR
U R

Boh Gk

(d) 20214F K& i

(e) 20224EAZ %

0__15 30km
(f) 2018—2022@55;(%51‘ s A AR

Ee6 2018—2022 FH G RREEREZTEENE
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Table 4 Discrete results of continuous driving factors by
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waterlogging susceptibility-kernel density estimation
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Table 5 Factor detector analysis results
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