
Geophysical Research Abstracts
Vol. 1Θ2, EGU2010-14383-2,Θ2010
EGU General AssemblyΘ2010
© Author(s) 2010

Uncertainty analysis of the modelling chain from GCM to flood inundation
F. Wetterhall (1), Y. He (1), J. F. Freer (Θ2), H. Cloke (1), F. Pappenberger (Θ3), M. Wilson (4), and G. McGregor (5)

(1) King’s College London, Geography, United Kingdom (fredrik.wetterhall@kcl.ac.uk), (Θ2) School of Geographical Sciences, University of Bristol, Bristol, United Kingdom, (Θ3) European Centre for Medium-
Range Weather Forecasts, Reading, United Kingdom, (4) Geography, University of the West Indies, St Augustine, Trinidad and Tobago, (5) School of Geography, Geology and Environmental Science, University of Auckland, Auckland, New Zealand

This study aims to set up novel techniques for tracking uncertainties through a modelling framework of e xtreme floods under a climate change. More specifically, thestudy will attempts to (1) assess future flood inundation impacts and e xtent as well as its hazards and (Θ2) quantifying the cascading uncertainties in a modelling framework. The modeling framework consists of statistically and dynamically downscaled meteorological input from an ensemble of GCMs and RCMs. The climate input is further driving a set of rainfall-
runoff models, in this case LISFLOOD-RR and HBV. The hydrological models provide modelled discharges which are fed through two flood inundation models, LISFLOOD-
FP and HECRAS.
Uncertainties in climate impact modelling are many, for e xample input errors in observations, impact model parameter and structural uncertainties, parameterisation and resolution errors in climate models and the underlying future scenarios. The uncertainties are cascaded through the modelling chain and it is important to rigorously estimate this uncertainty at all levels. The main aim of this project is to incorporate all these uncertainties at the very end of the chain in a flood risk map.
The main research questions of this study are (1) how sensitive is the cascade setup to the downscaled meteorological input from the GCMs, particularly with respect to
e xtreme events; (Θ2) how is the climate change signal affected by the downscaling technique; (Θ3) how can we quantify the sources and magnitude of uncertainties when simulating flood inundation within the conte xt of climate change; (4) how do we deal with multi-
scale multi-source uncertainties whilst taking into account the limitations of our observed measurements; (5) how do we develop strategies that improve the efficiency of sampling such a cascaded modeling structure to characterise the uncertainties and most importantly; (6) how do we convey the information to stake holders and policy makers?
The analysis is done in three steps. Firstly, a screening methodology is applied to all steps of the modelling chain to identify the main sources of uncertainty. The second step is a full sensitivity analysis built on the results from the screening. In the third step, an uncertainty sampling method called functional clustering is applied to derive the total uncertainty.


