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Motivation

Several major extreme events over 

Europe in recent years (e.g. heat wave 

2003, Schär et al. (2004), Nature)

Likely to become more frequent in 

future (e.g. Meehl and Tebaldi (2004), 

Science)

IPCC projects increase in extremes

Land-atmosphere interactions are a 

substantial contribution (Seneviratne et 

al. (2006), Nature)
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Realistically models European summer climate: Jaeger et al. (2008), Met. Z.

Accurately represents land-atmosphere coupling: Jaeger et al., JGR (in press)

Regional climate model CLM, ~ 50km, driven by ECMWF 

re-analysis and operational analysis (1958-2006)



Model experiments

Interactive SM:

ÅCTL: control simulation

Prescribed SM:

ÅSSV: lowpass filtered SM from CTL (cutoff ~10d)

ÅISV: lowpass filtered SM from CTL (cutoff ~100d)

ÅIAV: SM climatology from CTL

ÅPWP: SM const. at plant wilting point

ÅFCAP: SM const. at field capacity
Jaeger and Seneviratne., Clim. Dynam. (in prep.)
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Positive SM-P feedback, and 

positive SM-T coupling



Extremes: HWDI
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HWDI = heat wave duration index:

ó(maximum) number of consecutive days (at least two) 

with values above the long-term 90th-percentileô
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Due to changes in the PDF of Tmax

or due to changes in persistence?
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Continuous reduction in HWDI, likely 

due to reduction in persistence 

associated with a loss of SM memory

Lorenz et al., GRL (submitted)
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Soil moisture effects high 

Tmax values stronger than 

low ones



PDFs of Tmax
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Soil moisture has a 

dampening effect on 

temperature


