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Storm flood disaster risk assessment in urban area based on the simulation of land

use scenarios; A case of Maozhou Watershed in Shenzhen City

PENG Jian, WEI Hai, WU Wenhuan, LIU Yanxu, WANG Yanglin "
Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environment Science, Peking University, Beijing 100871, China

Abstract: Recently, the frequent storm flood has become the main hazard in the coastal cities, which treats to the regional
sustainable development. Land use change has transformed the original landscape structure and hydrological processes, and
also becomes the significant factor to the increase of urban storm flood disaster risk. It is significant to discuss on the
relationship between the land use change and the storm flood hazard risk. Based on the CLUE-S model, the SCS model and
an equal volume submerged algorithm, this article took the Maozhou Watershed as the study area and quantitatively
evaluated the storm flood disaster risk in the twelve interactional scenarios of the storm hazard and the hazard affected land
use. Results showed that the urban storm flood hazard risk increased remarkably with the increased storm magnitude on a
certain pattern of land use. While at the same level of the storm hazard, the areas of medium and high risk patches showed
an obvious increasing trend with the increased construction land. The area increasing rates of high or medium level risk
patches and the construction land were highly—related with the form of synergy. Take the recurrence interval of 50a as an

example, the area of high risk patches grew from 254.07 hm’ to 276.48 hm’ and 286.2 hm® when the construction land area

EEWH : [FE AR RS T AT H (41330747)
s B #1:2017-08-27; ) 45 i iR B #A :2018-00-00
# WIRAER Corresponding author.E-mail ; ylwang@ urban.pku.edu.cn

http ://www.ecologica.cn



2 S % 38 &

increased from the base scenario to short—term and long—term scenario, respectively. Therefore, even though the significant
factor to the storm flood disaster risk is the storm magnitude, the influence of land use change characterized by the

increasing of construction land on the storm flood disaster risk cannot be ignored.

Key Words: land use change scenarios; storm flood disaster risk ; equal volume submerged algorithm; Maozhou Watershed

in Shenzhen City
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Fig.2 Research framework and methodology
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Table 1 The CN, value of AMCII in Maozhou Watershed
1K A Hydrologic soil group ( HSG)

dHF ISR
Land use FHOKSCER A MK SCHE B MK SR C THEK A D
Hydrologic soil group A Hydrologic soil group B Hydrologic soil group C Hydrologic soil group D

B Farmland 67 78 85 89

fElHth Orchard 43 65 76 82

FRHL Forest 25 55 70 77
A% Construction land 85 90 94 96

KPR Water 98 98 98 98

VR Wetland 32 58 72 79

A HHIHL Unused land 77 86 91 94

HiHl Grassland 39 61 74 80

[EE, 51 FXF CN (H B ER .
(CN, - CN,)
B 3
CN, = CN, + exp[ 0.00673 + (100 - CN,) ] (4)
A, CN, HAB IE I B9 b &5 T L S A B T B ZAE, OV, R e w5 A2 B T A 2B, slope h
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Table 2 Vulnerability of different land use to the storm flood disaster
AN IR BRI T e s R

R Vulnerability of different land use to the flood depth
Land use

<0.1m 0.1—0.5 m 0.5—1.5m 1.5—3.0m >3.0 m
HFib Farmland 0.01 0.2 0.5 0.7 0.8
fel#h Orchard 0.3 0.4 0.5 0.6 0.7
M Forest 0 0 0.1 0.2 0.3
A% A H Construction land 0.05 0.3 0.6 0.8 0.9
KR Water 0 0 0 0.05 0.1
Mg Wetland 0 0.01 0.1 0.15 0.2
KA FHH Unused land 0 0.01 0.1 0.1 0.15
HiH Grassland 0.2 0.3 0.5 0.6 0.7

3 HBRESWN

3.1 ORI AR
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Fig.3 Modeling results of land use change in Maozhou Watershed (2011—2020)
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Fig.7 Storm flood disaster risk in different scenarios in Maozhou Watershed
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