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• How robust is the system

• How fast the system recovers

• Urbanization Impact

• Network Effect

• SW Device Influence 

• How to Quantify

Problems
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Hydraulic Dimension
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Hydraulic Dimension (Primary)
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• N Valizadeh, A. Y. Shamseldin, L. Wotherspoon. (2019). Quantification of the hydraulic dimension of stormwater management system 
resilience to flooding. Water Resource Management, 33(13),4417-4429.

• N Valizadeh, A. Y. Shamseldin, L. Wotherspoon. (2018). A Resilience Based Assessment Method for Primary Stormwater Management 
System Urban Flood Control. Stormwater Conference, Queenstown, New Zealand



Hydraulic Dimension (Secondary)
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Hydrological Dimension
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The approach was developed based on 

• The runoff coefficient approach (Yao et al. (2015) and Chao Xu et al (2020)) 

• The resilience concept (Bruneau et al. (2013)) 

Yao et al. (2015)

Chao Xu et al (2020)
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Resilience in Hydrology Dimension is quantified based on the change 
of urban catchment capacity in terms of stormwater runoff volume and 
peak flow compared with the undeveloped (greenfield) condition. 

Resilience in Hydrology 
Dimension

Runoff Volume 
Performance Capacity

Peak Flow Performance 
Capacity
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𝑅𝑉𝑃𝐶𝑖 = 1 −
𝑉𝐷 − 𝑉𝐺
𝑃𝐴 − 𝑉𝐺

× 100 𝑃𝐹𝑃𝐶𝑖 =
𝑞𝐷 − 𝑞𝐺

𝑞𝐶𝑁100 − 𝑞𝐺
× 100

Runoff Volume Performance 
Capacity

Peak Flow Performance 
Capacity

P: Rainfall Depth

A: Catchment Area

VG: Runoff Volume - Greenfield condition

VD: Runoff Volume - Developed condition 

qG: Peak Flow - Greenfield condition

qD: Peak Flow - Developed condition

qCN100: Peak Flow – no abstraction  
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Volume Control Effect
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Case Study Two 
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Case Study Two 
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o Provide a metric to evaluate the response of the system in rainfall events in terms of

runoff volume and peak flow

o Provide spatial mapping for the catchment to show the loss of volume, peak flow and

eventually the resilience of hydrology dimension

o Provide comparative studies for difference land use and stormwater devices

o A tool for proposed urban developments and/or improved catchment management

o Can be applied using standard industry software

Conclusion 




