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Flood—-Resilience—Oriented Adaptive Transformative Planning and Assessment of
High—-Density Coastal Cities: The Case of the Mangrove Bay Area, Shenzhen
CHEN Bilin, LI Yinglong

Abstract: Given the intensifying impact of climate change and more frequent occur-
rence of extreme weather events, high-density coastal cities are becoming more vul-
nerable to severe flood threats. Built on the theories of complex adaptive systems
and an understanding of adaptive transformation under evolutionary resilience,
through mapping, the research transforms the city’s overall and flood resilience attri-
butes into three urban spatial morphological elements: landscape, street network,
block and building footprints. Consequently, the paper constructs a comprehensive
framework for assessing adaptive transformative planning for flood resilience based
on quantitative and dynamic analysis. Built upon this framework, the paper quantita-
tively evaluates the Mangrove Bay Area, a typical high-density coastal urban area in
Shenzhen, for its resilience level under both the conventional and the adaptive plan-
ning scenarios, With the help of GIS, its spatial network analytical plug-in of
sDNA, the landscape pattern analysis tool of Fragstats, and a 2D hydraulic software
called Mike 21 to simulate the extent of inundation following Typhoon Hato. The
simulation results demonstrate that, compared with conventional planning, the adap-
tive transformative planning intervention not only enhances the overall resilience
level through increased diversity, connectivity, modularity, and redundancy, but also
improves flood resilience by boosting absorptive capacity, accelerating emergency re-
sponses and recovery, and reducing disruption to the urban system. The research pro-
vides a nature-based adaptive solution in the development of high-density coastal cit-
ies in the face of flooding challenges.

Keywords: flood resilience; high-density coastal cities; adaptive transformative plan-

ning; quantitative assessment
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Fig.1 Location and study area of the Mangrove Bay Area, Shenzhen
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Tab.1 Resilient responses of high—density coastal cities
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Fig.2 Three mechanisms of resilience in adaptive flood disaster management
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Tab.2 Weighted conditions of dynamic adaptation based on predicted flood scenarios in Shenzhen
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Mangrove Bay Area
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Fig.8 Analysis on flooding recovery capacity under adaptive interventions in the Mangrove Bay Area
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Tab.6  Results of flood—resilience—oriented adaption assessment of the Mangrove Bay Area and data normalization
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Fig.9 Morphological elements and overall adaption assessments of the Mangrove Bay area

under conventional and adaptive interventions
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