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Tab. 1 Three technical routes of quantitative resilience evaluation for urban waterlogging
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Fig. 1 Schematic stress—strain constitutive curves of ductile and brittle materials
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Tab. 2 Correspondence between concepts in material mechanics and the waterlogging defense system
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Tab. 3 Resilience grading based on the hardening

discrimination index
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Fig. 2 Sketches of the existing and planned flood defense systems of the two watersheds
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Tab. 4 Generalized scales of the coupled models for the two watersheds
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Tab. 5 Calibration and validation results at historical waterlogging points
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Fig. 3 Design 24 h rainfall pattern and design tidal level process with a 5—year return period
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Fig. 4 Rainfall-waterlogging area ratio curves for the existing and planned systems of the two watersheds
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Tab. 6 Comparison of resilience indices for the existing and planned systems of the two watersheds
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Fig. 5 Spatial distribution of waterlogging inundation for the existing (left) and planned (right) systems of the two
watersheds
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Fig. 6 Diagnosis of yield—point formation for the existing and planned systems of the two watersheds (gray band: yielding
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Evaluation of Waterlogging Defense Resilience Based on a Rainfall-Waterlogging Area Ratio
Model
WEI Qiankun'?, LIANG Jiyu', HUANG Ruijing'

(1. Pearl River Hydraulic Research Institute, Pearl River Water Resources Commission, Guangzhou 510611, China; 2. Key Laboratory

of Water Security Guarantee in Guangdong—Hong Kong—Macao Greater Bay Area of Ministry of Water Resources,Guangzhou 510611)

Abstract: Building a resilient urban flood defense system is an effective measure against waterlogging disasters, but quantitative

criteria for distinguishing between resilient and brittle defense are insufficient to evaluate the resilience of current and planned defense
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systems. Analogous to the stress-strain constitutive model of materials, a rainfall-inundation area ratio model for defense systems was
developed, introducing a three-stage integrity criterion, characteristic load threshold, hardening discriminant index B, and yield-to-
tensile strength ratio N. Using small watersheds A (plain tidal river network area) and B (hilly area) in Guangzhou as case studies, a
three-coupled model was employed to subject four sets of systems (current and planned) to 18 rainfall levels. The results showed
hardening discriminant indices of 0. 15, 0. 60, 0. 80, and 1. 26 for the planned systems of watershed A and B, and the current systems
of watershed A and B, respectively, corresponding to strong, moderate, weak, and brittle resilience. The planned system of watershed B
failed at 170 mm with a yield-to-tensile strength ratio of 0.78. The curve morphology can quantitatively distinguish the resilient-
brittle nature of defense systems, while the characteristic load and yield-to-tensile strength ratio provide a quantitative basis for
planning, design, and super-standard defense measures.

Keywords: urban waterlogging; resilience evaluation; rainfall-waterlogging area ratio model; stress-strain analogy; tidal river network
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