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Simulation of Flood Risk and effectiveness of non-structural Risk 
Management Measures

Introduction
The research has demonstrated a new methodology for appraising the effectiveness of non-structural flood risk management measures.  To achieve this we have 
coupled simulations of land use change with flood risk analysis (Figure 1). The analysis has focused on testing the effectiveness of:
•limiting or halting floodplain development through regulatory mechanisms,
•price changing, or withdrawal, of insurance from parts of the floodplain, and,
•altering building codes to encourage floodproof construction of properties.
The approach provides a transparent basis for evaluating the benefits of non-structural flood risk measures, and results can be presented in terms of profiles of 
flood risk in time and space or as a net present risk. The model has been implemented in the Greater London Authority and Thames Gateway region through a 
stakeholder process to explore possible planning and insurance scenarios and also under different socio-economic scenarios.

Figure 2. Population change 2005-2100 for (a) unconstrained 
development, and, (b) development primarily on brownfield
land where population growth is ~3m in both cases
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Figure 1. Coupled land use/flood risk modelling process
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Figure 1. Flood risk in 2100 under Global Responsibility socio-
economic scenario for
(a)unconstrained development, and,
(b)with adaptation portfolio.

Table 1. Net present flood risk in Thames Gateway and London area 
under different climate, socio-economic and adaptation futures

The land use model considers many processes 
that influence land use change
•Accessibility;
•Development drivers (eg. brownfield, schools, 
regeneration zones);
•Development constraints (eg. water, 
greenfield);
•Planning and insurance policy;
to provide estimates of future population and 
land use in London and the Thames Gateway 
subject to different planning policies and under 
different socio-economic change. Figure 2 
shows how population changes when 
development is unconstrained and when 
brownfield land is targeted.

The land use model has been coupled with a flood 
risk analysis model. The sequencing of decisions is 
critical to determining long term flood risk. Figure 
4 shows how delaying the decision to entirely ban 
floodplain development would increase net present 
flood risk over the 21st Century.  The analysis has 
been coupled with the Foresight/ BESEECH socio-
economic scenarios (www.foresight.gov.uk; 
http://www.k4cc.org/bkcc/beseech) and UKCIP 
climate scenarios (www.ukcip.org.uk) to explore 
long term change and adaptation using both 
structural and non-structural measures.

Figure 3. Expected annual damage by census ward in 
London and Thames Gateway in 2005

Figure 4. Net present risk over 21st century as a 
function of delaying banning all floodplain development

The four socio-economic scenarios represent 
different growth and governance systems. This 
influences both land use change, vulnerability and 
the availability of different types of adaptation 
options. World Markets for example, is market 
driven development with little planning control. 
Whilst Local Stewardship is more environmentally 
aware but has less funds available to manage 
flood risk.


