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Motivation
Agricultural losses in Germany (1990-2013)
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Motivation

Global average surface temperature change
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Parise climate change agreement 2015:
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Research questions

Global average surface temperature change
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1.What is the impact of the amount of global warming on future
extreme soil moisture droughts in Europe?

2. Are there regional differences within Europe?

3. What level of adaptation is required?



Modeling chain
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Determining global warming levels
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Definition of agricultural droughts
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Definition of agricultural droughts
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Impact of global warming
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Impact of global warming
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Impact of global warming
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Impact of global warming
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Impact of global warming
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Regional differences within Europe
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Regional differences within Europe
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Regional differences within Europe
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Regional differences within Europe
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Regional differences within Europe
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Definition of agricultural droughts
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Definition of agricultural droughts
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Definition of agricultural droughts (with adaptation)
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Effect of adaptation to climate change
No adaptation Adaptation
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Changein aridity
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Changein aridity
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.« “Wetter” droughts in Northern Europe during
winter and spring

« During summer und autumn, droughts will
become “drier” over entire Europe

« 2003 drought will not be classified as drought in
the future




What adaptation has to cope with...

‘On every km2...
~35 000 m3 in the Mediterranean
~20 000 m3 in Continental Europe




Conclusions

- Climate change exercabates soil moisture droughts in Europe, in

particular in the Mediterranean

. 2003 extreme event will not be classified as a drought if global

warming reaches 3 K

« Drought area increases by 40% (£24%) if global warming increases

from1.5Kto3K

Medan 1 K

3K

(&)
X

no
o
PN
Warming Levels

2

o
& |

w

#

o

PN

PN

0 10 20 30 40
Area %]

8,

Samaniego and Thober et al.,
(Nature Climate Change, 2018)

IK

10" e 10 NE



Conclusions

- Climate change exercabates soil moisture droughts in Europe, in

particular in the Mediterranean

. 2003 extreme event will not be classified as a drought if global

warming reaches 3 K

« Drought area increases by 40% (£24%) if global warming increases

from1.5Kto3K
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Appendix




Projected precipitation and temperature changes
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Uncertainty in projected precipitation

historical
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SMI drought threshold of 0.1
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Drought frequency of individual Has
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Model verification using GCMs
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Model verification using E-OBS
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Global warming levels
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SMI for one grid cell
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Comparison with PDSI in Saxony
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