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 How well do Global Hydrological Models (GHM)
reproduce droughts at the regional scale In
Europe?

* How sensitive are GHMSs to climate drivers?

 How large Is the uncertainty in GHMs-simulated
arge-scale hydrological extremes? How does it
compare with GCM uncertainty?
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Droughts at the regional scale: the RDI

® For daily time series at each station, compare the measured river flow with a daily-
varying Q90 threshold

C) : :
daily hydrograph Flow time series

transformed into binary
series, or Deficit Index:

daily varying Q90
, or flow below

threshold: yellow periods

Q (ms)

0 for non deficit, or flow
Jan... De¢
above threshold: white
periods

® For aregion, the Regional Deficiency Index (RDI) is the proportion of stations which are
below the threshold on any one day
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Homogeneous Drought Regions
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Observed Data: European drought catalogues
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WATCH Simulations: large-scale models

Land Surface Models
(LSMs)

Global Hydrological
Models (GHM

Driven by:

-- WATCH Forcing Data for 20t Century
-- Three Climate Models for 20t Century
-- Three Climate Models for 215t Century




1) Simulation of past from observed climate

WATCH Forcing
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Observed droughts vs. Simulated droughts
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* Spearman
correlations
between
observed and

simulated RDI
for 1963-2000)

* Dark shades:
highest
correlations

e Results vary

amongst GHM

and regions
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Implications of process base of models?

Pyrenees OBS

Snow melt processes?
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2) Simulation of past from modelled climate
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Watch Forcing Data vs GCM Control
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SE GB: comparing WFD & GCM CTL

* Different seasonality between
WED & GCMs strongest for
JULES & WATERGAP
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3) Simulation of future from modelled climate
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Uncertainty for 215t C GCMs and GHMs

Three different climate models
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SE Great Britain: CTL & Future (ECHAMS5)

Seasonality of start events RDI>0.5 ECHAMS and JULES SE Great Britain modelled data using ECHAMS data
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High Alps: CTL & Future IPSL & ECHAMS

IPSL and JULES High Alps modelled data using IPSL data S . High Alps modelled data using ECHAM5 data
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Take-home messages

« GHMs can reproduce broad-scale regional drought characteristics

« Yet substantially different results from different models, and performance
varies across the regions

« Spatial resolution of the models hampers performance in some regions

* Interception, infiltration and snow-melt process amongst possible differences
between GHM sensitivity

« Complex picture: some signal of stronger spatial coherence of droughts, but
direction of change not always the same

« Strength and seasonality of change different, depends on GHM and region
 GHMs uncertainty as large as (or larger than) GCM uncertainty

* Increases in drought severity across Europe
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« What are the best indicators to use to compare observed vs. modelled
drought characteristics when using large-scale models?

 How does observed data coverage affect the baseline observed RDI,
and what can we do to develop a better observational dataset in
Europe?

« Can we explain different performance in different regions due to subgrid
heterogeneity, e.g. topography, snowmelt processes etc?

« What processes cause the differences between models (soil moisture,
AE, runoff), and can modellers elucidate these differences?

« Can we quantify the role of GHM uncertainty vs. GCM uncertainty more
explicitly?
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Read More
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