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Table 1 Flood risk indicators set under climate change adaptation goals
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Table 2 Flood risk indicator system under climate change adaptability goals
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Table 3 Waterfront landscape renewal strategies under different population

densities and climate change adaptation goals

[RENEE:
S Grade High population

density

PR T

Low to medium

[(UNEE:7:4
Low population

LAEUNEE: 3
Medium to high
population density

population density density

Rt #5 KU Low risk of flooding P Resistance

FPAR Bt KU Low to medium risk of flooding  #I&#T Resistance
rhE sty KU Medium risk of flooding HIEHT Resistance
rhEg it KU Medium to high risk of flooding  fI£#T Resistance

TR EEE KUK High risk of flooding HIEHL Resistance

4k Accommodation

kb Accommodation

4b Accommodation Ht4b Accommodation

t4b Accommodation Ht4b Accommodation

i Resistance JE4b Accommodation L4 Accommodation

T Resistance 4 Accommodation B Evacuation

HEPT Resistance Bt Evacuation B # Evacuation

x4

TEKZ = E RIS A E R (FE &3 2 km)

Table 4 Corresponding area of waterfront landscape renewal strategy (2 km on both sides)

2

RS mS B

1 Period .
Area of resistance strategy

2030 4F 102.247
2050 4F 116.852
21004F 143.971

km®
S S i A BT PSSR T A
Area of accommodation strategy Area of evacuation strategy
684.188 5.840
646.266 29.157
537.577 110.727
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Fig.6 U-shaped protection of the Huangpu River estuary
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Flood risk assessment and zoning strategies of Huangpu River
waterfront in Shanghai from perspective of climate change

ZHU Liging', GAO Chi*,ZHU Chunyang”

1.College of Design, Shanghai Jiao Tong University, Shanghai 200240, China;
2.College of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China

Abstract Flood disasters are the main risk faced by coastal cities due to climate change. Based on the
IPCC's definition of risk, this article constructed an assessment model of flood risk index based on hazard ,
vulnerability, and exposure. 11 evaluation indicators were used to calculate the flood risk index with scenar-
1o simulation and GIS spatial overlay methods. The Huangpu River waterfront space in Shanghai was se-
lected as the study area for empirical analysis. Scenarios in 2030, 2050, and 2100 were simulated. The spa-
tial pattern of flood risk under climate change goals in the Huangpu River waterfront area was obtained
based on the results of evaluation. Furthermore, a single-factor overlay evaluation was conducted based on
population density to identify the “Three Zones and Three Policies” for landscape renewal in the Huangpu
River waterfront space through scenario simulation. The results of assessing the flood-prone area showed
that the risk level is increasing year by year according to the spatial pattern of flood risk under the objective
of climate change in the Huangpu River waterfront. Both upstream and downstream parts of Huangpu River
show high flood risk sections in the scenario simulation in 2050 and 2100. The coastline that adopts resis-
tance (flood control) strategies has been increasing year by year, posing an increasing threat to areas with
high urban population density. The number of shorelines adopting evacuation strategies has been increasing
year by year, and the livability of water banks has decreased. The number of shorelines adopting coexis~
tence (flood carrying) strategies is decreasing year by year, and more resistance and evacuation strategies
are needed. According to the flood risk zoning policy of Huangpu River waterfront from the perspective of
climate change, the flood area is located to the east of Baoshan District and the Northwest Angle of
Pudong New Area. The Huangpu River waterfront space needs to adopt a retreat and evacuation strategy ,
implement population evacuation, plan the “estuary protection plan”, and construct ecological wetlands in
the middle reaches of the Songjiang District. The flood-resistant area is located in the central urban area,
and the waterf{ront space needs to continue to adopt flood-resistant strategies, with increasing risks. The as-
sessment of the flood bearing area is located in most of the Huangpu waterfront spaces, and the strategy of
coexisting with the flood can be adopted, but the potential is increasingly shrinking.

Keywords adaptation to climate change ; estuarine cities; waterfront areas; flood risk assessment;

flood adaptation strategies
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