Exploring uncertainty in flood risk estimates using low-complexity modelling
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Can we understand what drives flood risk uncertainty across catchments without repeatedly running expensive hydrodynamic models?

1. Case study: Kirkby Stephen 2. What if we reorganise the catchment by flood susceptibility?
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Instead of describing every cell by its geographical coordinates (x,y),

For each return period, we want to cells are organised according to their HAND elevation h. Reproduced from Scriven et al. (2021)
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3. Connecting HAND to flood extents

Reference flood maps are used to identify the HAND threshold H(T) that

This compresses the spatial representation while retaining information about where exposure lie relative to the

drainage network and potential inundation.
best reproduces the inundated area associated with each return period.

H(T =100 years) = 3.55m H(T=1000 years) = 4.84m 4. What does flood risk look like along the catchment?
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Once the catchment is represented over HAND, its geomorphology, exposure and flood risk can be read along the same
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3. From damage across return periods to annual risk

Total AEAD

HAND, h [m] [k€/year] Flood damages across return periods can be combined into Expected Annual Damage (EAD), providing a common
measure of flood risk.
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6. Scaling up the analysis: more catchments and more uncertainties

Uncertainties across the complete flood-risk chain, including hazard, exposure and vulnerability, can be systematically perturbed to quantify how each propagates to flood-risk estimates.

Applying the same methodology consistently across multiple catchments can produce comparable flood-risk and uncertainty profiles.

Comparing these profiles can reveal whether and how the sources and magnitude of flood-risk uncertainty differ between catchments,
and which catchment characteristics may control these differences.
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