ING'S
College
[.LONDON

University of London

Uncertainty analysis of the modelling chain
from GCM to flood inundation

Fredrik Wetterhall —
SMHI/King’s College London

He Yi - King's College London
Hannah Cloke — King’s College London
Jim Freer — University of Bristol
Florian Pappenberger - ECMWF
Glenn McGregor — University of Auckland
Matt Wilson — University of West Indies

w2, NATURAL S ,
% é Enviror . | BI UNIVERSITY OF BRISTOL
e ot L ] Sty ctvsewsics | BB School of Geographical Sciences

Workshop — Uncertainties in Scenario simulationstddten, SMH, Norrkdping 14 October 2010




-
Outline

e Background

* Overview of methodology

e Climate input data

« Hydrological modelling

* Presentation of uncertainties



Project domain

s s ) e

4

(a) Severn Catchment located in the
Midlands region of England

Buildwas

Bridgnorth |

O  Gauges in Upper Severn
/\/ Severn Rivers

[] catchment 1 - 2029 km2
D Catchment 2 - 1691 km2

D Catchment 3 - 342 km2

DEM

0 5 10 20
meters KM
P igh : 826.5

o~ a2
Low : 30.5

(b) Montford-Buildwas
river section || severn catchment  (c) Digital Elevation Model (DEM) of the Upper Severn Catchment




Severe
Flood
Warning




- 0]
Research questions

1. How is flood inundation affected by climate
change?

2. How to account for uncertainties in climate
Impact modelling?

3. How to communicate these uncertainties to the
end users?
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Model Cascade From Cloud to Catchment
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STAGE 2 STAGE 1 STAGE 0

STAGE 3

FLOOD
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DISCHARGE

« Discharge measurements
+ Stage measurements
* Rating curves

* River bed geometrics
* LIDAR data

* Precipitation
* Temperature
« Evapotranspiration
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Climate model downscaling
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Precipitation preceding high floods
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Maximum 5-day precipitation
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Maximum 5-day precipitation from RCMs
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HBV model vs ENSEMBLES RCMs
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Bias-corrected
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Bias-corrected, NS-weighted

500
RCM 5-95%
RCM 25-75%
RCM median
Observed

450

400

350

300

250

200

Runoff at Montford m3/s

150

100

50

|
01-Oct-2000




-
Outline

 Background

e Overview of methodology

e Climate input data

« Hydrological modelling

* Presentation of uncertainties




Severn — probabilistic inundation estimate

Severn river channel
Inundation area probability|
High : 100%

| Low:0
Montford-Buildwas-DEM
metres

High : 198.81

Low : 39.01

100% inundated = not inundated
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Thank you for your attention!
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Multimodel ensemble max 5-day prec
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