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Three stages of Urban Flood risk
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Increased flood risk due to climate change
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How to response

Base on: 

ÅPeopleôs preference

ÅWelfare perspective (humanôs wellbeing)

Å Ethics point view

Å Actual cost

Å Damage severity

Options:

Do nothing: Increased flood risk level -> accept 

Planned adaptation: Communicate to people about how to change



ÅLocation - > where to change: Hazard & Vulnerability? 

ÅExtent - > How much to adapt to achieve acceptable risk level

ÅTiming - > when to adapt

How to response

Physical measures

Resilience adaptation

Reduce exposure

Socio - activities
Consequencex = Risk

Adaptation

Probability

Probability x = RiskConsequence



Economic tool

Adaptation: Costs/investments

Reduced flood risk: Benefits

Economic tool: Ensure the investment optimality

CBA: is concerned (primarily) with efficiency in 
allocation of economic resources

--- choose project with Benefits>Costs

Function:

ÅEnsure the adaptation is worthwhile



Flood damage function

Pearce, D., Atkinson, G. and Mourato S., 2006
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Hazard model

ÅMike Urban (DHI Software)  

ÅPipe flow : MOUSE CS 1D engine & 1D model
ÅOverland flow : MIKE 21 2D & Combined 1D and 2D model approach 
ÅCombination of models: MIKE FLOOD 

ÅThe 2D model is capable of simulating overland flow paths , inundation 
depths and velocities ,  maximum water level , flooding node and so on.
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Conceptual model

ÅBlank catchment with uniform slope , no local depression, no building on 
the surface
ÅExtreme high return period(recorded most intensive rain)
ÅCatchment parameters: size, roughness, imperviousness, slope etc. 



Sensitivity analysis

ÅAim : Identify the contribution of catchment 
parameter to the overland flow

ÅApproach : A -variable -at -a- time  

ÅExample : Change in connected catchment size
Å Change in Input : 2 ( two times as big as original size)

Å Change in output?

Overland flow simulation (max water depth)

manhole

Original attached area

Doubled attached area



Hazard analysis (High flood return period)

ÅMain influencing factors : 

Size, Imperviousness, slope

ÅEffective adaptation : 

optimize different measures 
target to attenuate the 
effects caused by these main 
influencing factors

Sensitivity analysis

ÅChange of output due to change in input

ÅBigger angle of the line, higher sensitivity



Hazard analysis (High flood return period)

Scenarios Water 
depth

Water 
velocity

Water 
extent

Size ** ** ***

Friction * - * *

Slope * * **

Imperviousness ** * ***

Urbanization *** ** ***



Urbanization, City planning

ÅUrbanization increases flooding risk

ÅCity planning has significant impacts on overland flow process


