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Modelling flood risk is complex and associated with many sources of uncertainty. Models that are unable to
capture the full physical processes that they are intended to represent are widely used and some physical proc-
esses, like breach formation, for example, are poorly understood. Furthermore, statistical modelling of extreme
events is often based on relatively short periods of observed data and knowledge of basic parameters within the
flood system, such as defence crest level or floodplain property, is subject to inaccuracies. Uncertainty analysis
is intrinsically linked to flood risk analysis and it is increasingly becoming acknowledged as an important com-
ponent to explicitly include within the decision making process. Whilst methods for uncertainty analysis have
been available for many years, these typically become computationally intensive and impractical when applied
to flood system risk analysis.

Variance based sensitivity analysis is a robust approach for assessing the contribution that individual input
parameters and variables make to the output uncertainty of a model. This can be important for prioritising future
data gathering exercises or model refinement research, where the variables contributing most to the uncertainty
are prioritised for attention. In essence, this approach involves repeated uncertainty analyses to gauge the rela-
tive importance of a specific input variable in influencing the output uncertainty and can hence be extremely
computationally demanding.

This paper details how the structure of a flood risk model can be reduced to a series of stages and how this
can significantly reduce the computational burden of uncertainty and sensitivity analyses, yet still provide
robust assessment. The methods are demonstrated on a case study.
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Fluid thinking...smart solutions

HR Wallingford provides world-leading analysis, advice and support in
engineering and environmental hydraulics, and in the management of
water and the water environment. Created as the Hydraulics Research
Station of the UK Government in 1947, the Company became a private
entity in 1982, and has since operated as a independent, non profit
distributing firm committed to building knowledge and solving problems,
expertly and appropriately.

Today, HR Wallingford has a 50 year track record of achievement in applied
research and consultancy, and a unique mix of know-how, assets and
facilities, including state of the art physical modelling laboratories, a full
range of computational modelling tools, and above all, expert staff with
world-renowned skills and experience.

The Company has a pedigree of excellence and a tradition of innovation,
which it sustains by re-investing profits from operations into programmes of
strategic research and development designed to keep it - and its clients and
partners - at the leading edge.

Headquartered in the UK, HR Wallingford reaches clients and partners
globally through a network of offices, agents and alliances around the
world.




