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Typical assessment of flood risk

Property location Probability of flooding

Flood Risk 
(Expected Annual Damages)



Flood resilience

• Why do some floods generate higher damages or lead to greater 
loss of life – even in the same location?

• Why are some communities ‘back on their feet’ much more quickly?

• Role of individuals, communities, organisations in mediating short 
term risks and preparing for long term risks are crucial

• Resilience to a flood event does not just come from big flood 
defences but timely warnings, temporary barriers, evacuation

• Resilience is also enabled and enhanced by land use planning, 
design and operation of infrastructure networks etc.



Spatial data:
•Flood defences
•Ground elevation
•Transport network
•Property type and location
etc.

Risk analysis

Behaviour rules:
•Normal interaction
•Response to warning
•Response to floodwater
etc.

Event conditions:
•Storm surge
•Failed defence
•Time of day etc.

Vulnerability 
information:
•Economic 
•Drowning
etc. 

Resilience actions:
•Evacuation strategy
•Flood warning etc.

ABM Platform

Agent 
simulation

Hydrodynamic 
simulation

ABM to capture flood incident responses



http://www.youtube.com/watch?v=o0EOlc5n9O8 

http://www.youtube.com/watch?v=o0EOlc5n9O8


Conwy One Day Trips by activity types

Start time Commuting Business Education

Escort 

education Shopping

Other personal 

business and escort

Visiting friends/ 

entertainment/ sport

Holiday/ Day 

trip/ Other

0000 - 0059 3 0 0 0 0 1 5 1

0100 - 0159 1 0 0 0 0 1 2 0

0200 - 0259 1 0 0 0 0 0 1 0

0300 - 0359 2 0 0 0 0 0 1 1

0400 - 0459 7 1 0 0 0 1 0 2

0500 - 0559 35 2 0 0 1 4 1 8

0600 - 0659 85 9 1 0 5 15 5 32

0700 - 0759 213 21 38 9 20 67 17 54

0800 - 0859 200 29 232 138 59 160 34 70

0900 - 0959 50 23 13 30 164 164 66 98

1000 - 1159 21 19 7 2 243 147 78 121

1100 - 1159 21 20 8 6 254 160 93 105

1200 - 1259 37 21 12 7 212 151 102 86

1300 - 1359 48 21 11 4 188 136 96 96

1400 - 1459 43 20 15 32 188 129 92 112

1500 - 1559 57 23 181 126 174 156 119 125

1600 - 1659 128 27 30 16 145 164 124 131

1700 - 1759 200 21 13 7 114 159 139 101

1800 - 1859 84 12 4 1 95 107 166 95

1900 - 1959 31 6 2 1 71 74 162 78

2000 - 2059 22 4 1 1 39 45 105 51

2100 - 2159 18 3 1 1 17 33 90 27

2200 - 2259 16 2 0 0 6 18 71 22

2300 - 2359 9 1 0 0 2 8 45 9

All day 1331 285 570 380 1996 1901 1616 1426

Behaviour model for different demographic 
and agent types



Breach location

Spatial impacts: Single defence breach



Rank Population Economic

1 I B

2 H C

3 J E

Risk to people vs. property



Breach location

Evacuation location



Breach location

Congestion

Houston, 2005

Coventry, 2008



Centre of Excellence project

• Recode in Python and put on DAFNI (PyFIRM v1)

• Data pre-processing toolkit and workflow

• Upgrade model (PyFIRM v2)

– Improve visualisation

– Use DAFNI’s workflow capabilities to enable third party flood model 
coupling (e.g. CityCAT)

– Extend resilience options

Robin Wardle Jannetta Steyn
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