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Climate change projections remain uncertain

Knutti & Sedlacek, 2013. Nature Climate Change

Ø everything between +1.5 °C
and +5 °C human induced climate 
warming is still possible

Øso far emissions still follow the
high end scenarios

RCP: Representative Concentration 
Pathways (IPCC 2013)

Scenario data relative to the 
observed 1986 – 2005 climate
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IPCC Special report 2018: 
GLOBAL WARMING OF 1.5 °C
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IPCC Special report 2019: 
Climate Change and Land
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Weather Station Potsdam
Mean Temperature April – August, 1893-2018

Climate change becomes real: exceptional heat wave affecting Europe 
in 2018

• Weather circulation patterns 
are changing due to the 
warming in the Arctic
• Extreme events are getting 

more persistent (more floods 
and longer droughts)
• The temperature anomaly of 

the 2018 vegetation season 
almost doubled compared to 
previous hot years

2018



Climate change becomes real: cold spells in winter – the other side of 
the same coin

• Weather circulation patterns 
are changing due to the 
warming in the Arctic
• Another effect of the 

weakened polar vortex are 
irregular cold air mass flows 
in winter (increasing risk of 
late frost)



9.9.2019 | WWW.EFI.INT

• Across Europe the number of days with extreme heat 
and heat stress has more than tripled 

• Hot extremes have warmed by 2.3 ◦C from 1950–
2018

• Over Central Europe, the warming exceeds the
corresponding summer mean warming by 50%. 

Lorenz et al. 2019. Geophysical Research
Letters, 46, 8363–8374. 



Summer temperature records in 2019

• 2019 broke multiple daily summer 
temperature records across the globe

• In Germany, the summer of 2019 was the 
third hottest on record after 2003 and 2018 
=> 2,9 °C above average 1961-1990

• Across large parts of Germany, soil moisture 
has never been lower since beginning of 
measurements in 1961!

Press release German Weather Service DWD 
(30th Aug 2019); https://t.co/KkQ20F1rKC
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Increasing forest disturbances across Europe
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•Multiple windstorms in the winter 
2017/2018 and November 2018 
(storm Vaia, Northeastern Italy) 

•Devastating wildfire in Greece, 
July 2018; large wildfires in 
Sweden (25000 ha), Latvia, UK, … 

•Bark beetle outbreak with 
unprecedented damage in many 
Central European countries, 
summers 2018-2019 Fo
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Under climatic change:
Øfrequency of storms

unchanged
Øintensive storms get

more severe
Øchanged storm tracks

(Fire see next slide)

Ømany insects benefit
from warmer climate

Øtrees are weakened by
drought etc.

Øinvasive pests and 
pathogens

Climate Change 
partly to blame?
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Climate change affects wildfire risk

• Air humidity, temperature, precipitation & 
wind speed all change towards higher risks
• Drought = dry fuel + more flammable 

biomass 
• Thunderstorms with more lightning ignitions
• Fast fire spread under extreme temperature 

& locally very strong wind

ØStrongly enhanced risk of mega fires

ØForest fire risk increases in all of Europe –
not only in summer

EFFIS Forest Fire Reports 2018 based on 
Copernicus data (http://effis.jrc.ec.europa.eu/)



Forests will have to adapt 

§ to long-term changes in climate
§ to shifting seasonal water availability

o in most regions winter precipitation is projected to increase
o summer precipitation is likely to decline especially in central and 

southern Europe
§ to increased variability with more extreme weather events 

(e.g. prolonged drought, storms and floods)

§ to more severe disturbances (fire, wind, bark beetles and other 
biotic threats)
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Conclusions
Ø Extreme events and disturbances are driving forest responses to 

climate change
Ø Observed impacts in 2018-2019 are much more drastic than earlier 

climate change impact projections

Ø We currently live in a world that is globally around 1.2 ◦C warmer 
than pre-industrial times; with continuing climate warming, the 
extreme summers of 2018 and 2019 may soon be average seasons 
(and nobody knows how extremes in 2050 or 2075 will look like) 

Ø This poses a real adaptation challenge to Sustainable Forest 
Management 



More information on managing forest disturbance risks: http://sure.efi.int/
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Thank you for your attention! 

http://sure.efi.int/

