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Table 1 The scenarios of sea level rise and storm

surge in Guangzhou in the future m
2030 2050 2100
I H Ttem F S0%F F
In 2030  In 2050 1In 2100
WP | FF % Height of sea level rise  0.180 0400 1.130
2004 — i IR K 5 1 Height of s ons
the 200-year storm surge .
T 0B T X T 4 K e
Height of the sea level rise combined 3.258 3.478  4.208

with storm surge
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Table 2 Vulnerability assessment index system of urban landscape systems in Guangzhou

under the influence of sea level rise and storm surge
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Table 3 Inundated area and economic loss assessment results of various landscape

systems in different periods in the future

1 FL/hm? Inundated area

ZeFA515% /4270 Economic loss

AGHRA
System type 2030 4F 2050 4F 21004F 2030 4F 2050 4F 21004
In 2030 In 2050 In 2100 In 2030 In 2050 In 2100

JEAEIX 50 Residential landscape 2848.8 3390.6 3957.4 656.872 770.284 948.232
Dl 5 A S 55 S0
F:Nk %A. s i Mf . 6776.2 8062.4 92574 2442.801 2885.444 3468.156
Commercial and public service landscape
Tolk 5 Industrial landscape 2588.3 3028.2 3736.5 2041.647 2277.981 3031.630
A& 5 M Transportation landscape 1602.1 2250.8 2483.9 231.454 345.388 400.878
Ak s M Agricultural landscape 18 028.6 20 047.9 24 461.1 49.572 54.448 61.417
UNTESS RSN R =9
KERM SR 12 251.1 12 993.2 14 060.5 88.954 94.211 99.828
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Fig.8 Spatial distribution of various landscape systems vulnerability of Guangzhou in 2100
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Vulnerability assessment of urban landscape systems under
risk of sea level rise superimposed with storm surge:
a case study of Guangzhou

CHEN Chongxian, FANG Yan, LLIU Jingyi

College of Forestry and Landscape Architecture, South China Agricultural University,
Guangzhou 510642, China

Abstract In the context of global climate change and sea level rise, coastal disasters will have a sig-
nificant impact on the landscape and socio-economic development of coastal cities. Guangzhou, a coastal
city in the Pearl River Delta, was used to construct a “sensitivity adaptabilit” vulnerability assessment
framework based on the land use and socio-economic data in the area. The vulnerability characteristics of ur-
ban landscape system in Guangzhou under three different scenarios of sea level rise superimposed with
storm surge risk in the short-term (2030) , the medium-term (2050) and the long-term (2100) were as-
sessed. The results showed that the agricultural landscape, park green space, and wetland landscape had
the largest inundation area under different risk scenarios in the future, while the industrial landscape and
commercial and public service landscape had the most severe economic losses from the perspective of inun-
dation scope and economic losses. The areas with high landscape vulnerability in the short-term were main-
ly concentrated in Liwan District, Baiyun District and Huangpu District in the central part of Guangzhou
from the perspective of the overall spatial distribution of vulnerability. In the medium and long term, the
risk of landscape vulnerability in Haizhu District in the central part of Guangzhou gradually increased. From
the perspective of spatial distribution of various landscape vulnerability , the most vulnerable areas of agricul-
tural landscape in the short-term are Panyu District and Nansha District in southern Guangzhou compared
with other landscapes including the transportation landscape and residential landscape. In the mid-term and
long-term stages, the vulnerability risks of various landscapes have increased to varying degrees, with sig-
nificant changes in the vulnerability levels of park green spaces and wetland landscapes. This article system-
atically assessed the impact of sea level rise combined with storm surge on different types of urban land-
scapes in Guangzhou. It will provide decision-making reference for the risk management and prevention of
coastal disasters in the future, and the construction of urban resilience in Guangzhou.

Keywords sea level rise; storm surge; urban landscape system; vulnerability assessment; climate

change ; extreme climate ; Pearl River Delta
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