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Flood Resilience Evaluation Method for Urban Waterfront Spaces Based on
Dynamic Trajectory Data: A Case Study of Yantian District, Shenzhen
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Abstract Urban flood resilience assessment requires the integration of multidimensional factors, including socioeconomic conditions,
population exposure, and built environment characteristics. Traditional population exposure assessments primarily rely on
static population data, which often fail to capture real-time human activity patterns, leading to evaluation biases. To enhance
the adaptive capacity of waterfront spaces to flood disturbances, this study proposes a novel flood resilience assessment
method for built environments that incorporates movement trajectory data. Taking Yantian District, Shenzhen, as a case study,
we employ the entropy-weighted TOPSIS method to construct a comprehensive evaluation framework, considering flood
absorption, adaptation, and recovery capacities (e.g., green space ratio, road network density) as well as population exposure
features (static population density and dynamic movement trajectory density). A comparative analysis is conducted between
static-dynamic integrated assessments and static-only assessments. The findings reveal that: (1) the incorporation of dynamic
trajectory data significantly improves the accuracy of resilience assessments; and (2) static-only assessment methods tend
to systematically overestimate regional resilience levels. This research provides a new data perspective and methodological
framework for urban flood resilience assessment, particularly highlighting the critical role of dynamic human activity

characteristics in enhancing evaluation precision.
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Fig.2 Spatial distribution maps of various indicators for rainwater and flood absorption capacity

FITL S 114415 ITLT 114021

T
i

e

T

g -
" I:‘ HEER )

T

METTLE 114415 L14*4E 14021

.

T3
i)
Frkk

I T T TE TIAeT

T2 TS TT"TE TIReT

o BRWEETEDH
E3 WHENEEHSERTESHE

b RPEESTEIAMTE D

Fig.3 Spatial distribution maps of various indicators for rainwater and flood adaptation capacity
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Fig.4 Spatial distribution maps of various indicators for rainwater and flood recovery capacity
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Fig.12 Verification of comprehensive evaluation
levels for rainwater and flood resilience in the built
environment of waterfront spaces
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Tab.3 Comparison of the number of waterlogging-prone points covered by each resilience level under static and

static-dynamic population exposure

NS BSAORBEESS 582/ S/% BS5—DSAORBEES 582/ 4tb/%

& 19 42 22 49
BT 130 28.8 208 46.1
R 233 51.7 185 41.0
L) 58 12.9 33 7.3
= 11 2.4 3 0.7
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