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Aim and Scope



Aim and Scope

Biodiversity loss and climate change 

cannot be seen in isolation. 

Emerging economic societal losses and risks!

Unused options to counteract! 

Knowledge needs to be translated into action!



Aim and Scope

Investigate the biogeographical background for  

emerging risks of forest fires in 

European temperate deciduous broadleaved forest.

Protect human beings, economy, infrastructure 

and nature.

Provide adaptation strategies to a changing environment.



Aim and Scope

Biogeography can:

• Illustrate the need for continental perspectives 

• Condense spatial patterns from biodiversity data bases

• Understand temperate forest history and ecology

• Link remote sensing on ecosystems with fire incidents

• Conclude on future novel risks to society



Wildfires



Wildfires

Wildfires in forests are a global phenomenon

ESA 2023

Wildfires between May 2016 and June 2023 recorded by the Sea and Land Surface 
Temperature Radiometer (SLSTR) on board the Copernicus Sentinel-3A satellite.



Biomass

Fires are dependent on fuel

Above ground biomass indicated by carbon density (ORNL DAAC).

Mismatch in the tropical rain forest and in the European temperate forest.

NASA 2021



Biomass

Fires are dependent on fuel

Above ground biomass indicated by carbon density (ORNL DAAC).

Mismatch in the tropical rain forest and in the European temperate forest.

NASA 2021



Wildfires

Many forest ecosystems in global biomes are adapted to fire.

In Europe, this applies mostly to Mediterranean forests.

European deciduous broadleaved forests exhibit low flammability.

Dated Holocene charcoal appears in these soils not before human 
land use (slash and burn) (e.g. Robin et al. 2013). 



Trends in European Extreme Events Climate Index     –>     Fires 

https://www.ifabfoundation.org/e3ci/

Wildfires

Recent increase !



Temperate Biome



Defining the scope of global biomes such as boreal forest, tropical 
rain forest, etc. is dependent on products / maps!

The temperate biome is differentiated into temperate forest 
(oceanic climate) and steppe (continental climate). 

Temperate Biome



Temperate Biome

Fischer, J.C., Walentowitz, A., Beierkuhnlein, C. 2022. The biome inventory – Standardizing global 
biogeographical land units. Global Ecology and Biogeography, 31, 2172-2183.



Defining the scope of global biomes such as boreal forest, tropical 
rain forest, etc. is dependent on products / maps!

The temperate biome is differentiated into temperate forest 
(oceanic climate) and steppe (continental climate). 

Here, we focus on zonal temperate forest, i.e. broadleaved 
deciduous forest. 

Within this biome, also non-natural conifer plantations and 
forests with non-native species occur (e.g Eucalyptus).

Temperate Biome



Temperate Zone based on 31 global biome maps

Fischer, J.C., Walentowitz, A., Beierkuhnlein, C. 2022. The biome inventory – Standardizing global 
biogeographical land units. Global Ecology and Biogeography, 31, 2172-2183.

Temperate Biome



Temperate Biome



Biodiversity



Species-poor temperate deciduous beech forest, Franconia, Germany

Biodiversity



Short-lived seasonal foliage 

Rapid turnover of litter

Dense canopy during vegetation period

Shady moist microclimate 

No charcoal in natural forest soils 
(no Holocene fire history) 

Low number of tree species 
(no functional redundancy in face of impacts)

Biodiversity



Cenozoic (66 mya - today) probability of survival for European tree genera.

Macrofossil and pollen records are collected from PBDB, Fossilworks and Neotoma databases 
(1127 records for 274 tree genera).

Many tree genera were lost in Europe during the Pleistocene. 
But deciduous tree genera had a higher likelihood to survive Pleistocene climatic fluctuations. 

Wilkens V … Beierkuhnlein C (in prep). Traits to Live or Traits to Die? – Tracing the Development of 
Functional Diversity in Trees During Cenozoic Climate Change.

High likelihood to survive 
during the Tertiary period

Extinctions of tree genera 
during the Pleistocene period

Biodiversity



Numbers of tree taxa of temperate forests in the Northern Hemisphere

Biodiversity

Northern, 
Central & 
Eastern 
Europe

East-
Central 

Asia

Western 
North 

America

Eastern 
North 

America

Northern 
Hemisphere 

(total)

Orders 16 37 14 26 39

Families 21 67 19 46 74

Genera 43 177 37 90 213

Species 124 729 68 253 1166

European temperate forest is comparably tree species-poor

Latham & Ricklefs 1993 Continental comparisons of temperate-zone tree species diversity. In: Ricklefs & 
Schluter: Species diversity in ecological communities – Historical and geographical perspectives. 294-317 



Forest Fires



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

2001 until 
today

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Occurrence of E. gomphocephalus, E. camaldulensis, E. globulus

Eucalyptus

European Atlas of Forest Tree Species, European Union, 2017



EU Biogeographical Regions

https://www.eea.europa.eu/data-and-maps/figures/biogeographical-regions-in-europe-1/

Temperate Biome



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

“Pannonian” region 
(EU map of biogeographical regions)

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

Eucalyptus, Pannonian, 
Alpine, Anatolian, and 
Black Sea filtered out

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 

2001 until today
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Phytogeography

Phytogeographical regionsFrey & Lösch 2010 Geobotanik. 3rd ed. Springer, Berlin



Phytogeography

Crops have been supported 
to fill their ecological niche 
completely (e.g. olive trees). 

Olea europaea L.



Mediterranean Biome

Transition between the Temperate and the Mediterranean Biome

Fischer, J.C., Walentowitz, A., Beierkuhnlein, C. 2022. The biome inventory – Standardizing global 
biogeographical land units. Global Ecology and Biogeography, 31, 2172-2183.

Clear limits Unclear limits



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

“Mediterranean” region overlap 
(EU map of biogeographical regions) with temperate biome 

Mountains !

2001 until today
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

Submediterranean 
region filtered out

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

High density of forest fire 
events in Romania 
– only  from drought in 2022!

2001 until today
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 



Climate Change



Drought based on European Extreme 
Events Climate Index for March 2022

Climate Change

https://www.ifabfoundation.org/it/2022/06/10/2022-european-drought/



European drought July 2022

Climate Change

European Drought Observatory (EDO)



Drought Indicator of the Copernicus Emergency 
Management Service (CEMS) September 2022

Climate Change

https://www.copernicus.eu/en/news/news/observer-2022-year-extremes



In Romania with the outstanding record in 2022, “99 percent of 
forest fires are caused by human activities, such as the uncontrolled 
burning of pasture in spring and the burning of stubble after the 
harvesting of crops directly adjacent to forests”.

Marin Drăcea Forestry Research and Development Institute (INCDS)

However, increasing drought allows these fires now to spread into 
the forest.

Climate Change



Climate Change



Emerging wildfires in the Temperate Zone of Europe 
(European Forest Fire Information System EFFIS)

Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Climate Change

Increasing extreme drought 
in continental Europe



Emerging wildfires in the Temperate Zone of Europe 
(European Forest Fire Information System EFFIS)

Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Climate Change

… combined with 
inappropriate land use 
(burning of adjacent fields)



Biomass = Fuel ?

Avitabile V et al.  2024. Harmonised statistics and maps of forest biomass and increment in Europe.
Sci Data 11, 274.

European temperate forest 
stores large amounts of carbon.

Future forest fires might 
release it to the atmosphere. 



Climate Change

Central European Beech 
forest in Summer 2018



NDVI comparison Period 13. to 28. August in 2017 and 2018, Sensor MODIS

Strong drought impact

Intermediate drought impact

Spessart

Fichtelgebirge

Bayerischer 
Wald

Alps and Prealps

Climate Change



Greding

Intermediate drought impact

Slight drought impact

NDVI Difference in Sentinel 
2 scenes from 15th August 
2017 and 20th August 2018

Deciduous broadleaved forest

Needle-leaved forest

Climate Change



IPCC 2007: Climate Change 2007: The Physical Science Basis Annex I, Glossary.

“An extreme weather event is an event that is rare at a parti-
cular place and time of year. […] an extreme weather event 
would normally be as rare as or rarer than the 10th or 90th 
percentile of the observed probability density function. 
By definition, the characteristics of what is called extreme 
weather may vary from place to place in an absolute sense. 
[…]  
When a pattern of extreme weather persists for some time, 
such as a season, it may be classed as an extreme climate 
event, especially if it yields an average or total that is itself 
extreme (e.g., drought or heavy rainfall over a season).”

Climate Change



An event that used to be “normal” in the past may become 
“extreme” in the future!     –      and vice versa!

Climate Change



Maringer J, Ascoli D, Conedera M (presentation). General assumption: Beech forests do not burn. 
Evidence from recent years: Yes they do!  

Wildfires in beech forests in Ticino 
and Piemonte in the year 2003.

Climate Change



Historical and future probability of a „2003“ event in Switzerland. 

Drought in 2003

Schär et al. 2004, Nature

Control Period 1961 - 1990

Scenario 2071 - 2100

Climate Change



Hegerl H, Hanlon H, Beierkuhnlein C 2011 Elusive Extremes. Nature Geoscience 4, 143-143

Climate Change
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Hegerl H, Hanlon H, Beierkuhnlein C 2011 Elusive Extremes. Nature Geoscience 4, 143-143

„Extremeness“ of climatic conditions is a relative term, 
depending on the time sequence before ...

Climate Change



Time
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„Extremeness“ of climatic conditions is a relative term, 
depending on the time sequence before and after the event.

Hegerl H, Hanlon H, Beierkuhnlein C 2011 Elusive Extremes. Nature Geoscience 4, 143-143

Climate Change



„Extremeness“ of climatic conditions is a relative term, 
depending on the time sequence before and after the event.

Time

C
lim

at
e

Hegerl H, Hanlon H, Beierkuhnlein C 2011 Elusive Extremes. Nature Geoscience 4, 143-143

Climate Change



There is no clear understanding of „extreme“ conditions. 

Extreme value statistics is influenced by the duration of the time 
series of a weather station (e.g. 50 vs. 150 y). Extreme values of
today are no longer statistically „extreme“ in the future - just by
the underlying trend.

Climate models are projecting long-term average values but are
unable to precisely predict extreme conditions for the future.

Biologically there are no absolute extremes. Conditions that are
extreme for one species are not extreme for another!

Climate Change



Reduced sea ice extent reduces the
albedo of the Arctic Ocean
=> enhances global warming!

2018
1979

NASA

IPCC

Only in optimistic scenarios, 
a part of the polar sea ice is
maintained.

Climate Change



With the warming of 
the north pole cap the 
energy gradient is 
reduced and Jet Stream 
is slowed down.

In consequence, Rossby Waves 
 become increasingly stable 
 and support sequences of 

     high- or low pressure in 
the same region.

Animation NASA's Goddard Space Flight Center

Climate Change



There is a clear linkage between Rossby Wave packets and temperature extremes in the 
Northern Hemisphere. 

The presence of large-amplitude Rossby Wave packets in the upper troposphere is associated 
with a considerably increased probability of lower-tropospheric temperature extremes.

Fragkoulidis G, Wirth V, Bossmann P, Fink AH 2018. Linking Northern Hemisphere temperature extremes 
to Rossby wave packets. Q.J.R. Meteorol. Soc., 144: 553-566.

Climate Change



WorldClim: 
10 GCMs, 2070, 
RCP 8.5

low

high

Hoffmann, Beierkuhnlein (unpublished)

Likelihood of maintained
climatic conditions

Climate Change

Maintenance of 

climatic conditions 

within protected areas



Alternatives ?



1850

1900

1950

2000

Douglas Fir

2024

Development of European GBIF georeferenced records 
of introduced Pseudotsuga menziesii (Mirb.) Franco 

Foto danicaarmstrong www.gbif.org/species/2685796

Native European Pseudotsuga populations 
became extinct in the Waal Interglacial 
(1.6 – 1.4 mya) 

Foto John D Reynolds



Douglas Fir

Natural range of Pseudotsuga menziesii (Mirb.) Franco 



Chakraborty D et al. 2019. Genetic trials improve the transfer of Douglas-fir distribution models across 
continents. Ecography 42: 88-101.

Douglas Fir
Natural and European bioclimatic niche 

of Pseudotsuga menziesii

SDM based on European records
of Pseudotsuga menziesii

Observed natural records
of Pseudotsuga menziesii

Neither continental climate with seasonal fluctuations 
nor regions with high amount of precipitation are represented!



USDA Forest Service 2015. Predicting Douglas-Fir’s response to a warming climate. Science Findings 179, 
https://www.fs.usda.gov/pnw/sciencef/scifi179.pdf

Douglas Fir

In Oregon, currently large forests of Douglas fir are dying (> 4000 km2). 

Drought combined with high temperatures are seen as the main drivers of douglas fir 
decline (USDA Forest Service).

Foto City of Ashland



USDA Forest Service 2015. Predicting Douglas-Fir’s response to a warming climate. Science Findings 179, 
https://www.fs.usda.gov/pnw/sciencef/scifi179.pdf

Douglas Fir

SDM based on European records
of Pseudotsuga menziesii

Observed natural records
of Pseudotsuga menziesii

Populations which exhibited the 
highest level of drought tolerance originated in 
climates with cold winters and dry summers.

These  conditions are not represented in the 
current European Douglas fir populations.



https://www.nps.gov/articles/wildland-fire-in-douglas-fir.htm

Douglas Fir

Douglas fir ecosystems are naturally exposed to wildfires. 

The species can survive with and without fire. It is not dependent on it. 

However, within days wildfires can release a huge amount of sequestered 
carbon that has been accumulated over decades.

Pseudotsuga menziesii regenerates well after fire, 
but it does not regenerate well in the understory 
of an established canopy (US National Park Service).

The species is adapted to wildfires, but not 
appropriate to reduce fire risks.

Foto USDI National Park Service



Diversity and Resilience



Beierkuhnlein, C. & Jentsch, A. (2004) Ecological importance of species diversity. A review on the ecological
implications of species diversity in plant communities. In: Henry, R. (ed.): Diversity and Evolution of Plants. 
CAB International, 249-285

Diversity and Resilience



Beierkuhnlein, C. & Jentsch, A. (2004) Ecological importance of species diversity. A review on the ecological
implications of species diversity in plant communities. In: Henry, R. (ed.): Diversity and Evolution of Plants. 
CAB International, 249-285

Diversity and Resilience



Species diversity
buffers the effects of 
climate change

Beierkuhnlein, C. & Jentsch, A. (2004) Ecological importance of species diversity. A review on the ecological
implications of species diversity in plant communities. In: Henry, R. (ed.): Diversity and Evolution of Plants. 
CAB International, 249-285

Diversity and Resilience



46 Biodiversitätsexperimente 
im Grünland

Diversity and Resilience



Species Richness Species Richness

t t

Diversity and Resilience

Resistance Resilience



Management Options

Maintaining and promoting deciduous forest stands reduces the 
risk of wildfires in the temperate forest.

In the temperate zone, conifer plantations and exotic tree species 
(Eucalyptus) must be replaced by deciduous forests.

Ban on intentional burning of agricultural land close to forests.

Diversity is an insurance to maintain the functioning of forests. 

Tree species respond individually to climatic extremes. The native 
tree species pool must be maintained!
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Policy Calls Research Projects

Decision 
Making
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Remote 
Sensing

In-situ 
Information

Biogeographical 
Modelling

Biogeography & Lifewatch

Knowledge



Thanks

Conceptual art installation “Green Desert” by Isaac Cordal 
in Galician Eucalypt forest, Pontevedra, Spain

photo by Isaac Cordal





5-year temperature anomaly 1880-2018
Spatial interpolation of recorded data

NASA

Related to 
1951-80

Climate Change



Zwar nimmt durch Dürre die Produktivität 
von Ökosystemen ab, doch zeigt sich nach 
wie vor ein Biodiversitätseffekt.

Artenreiche Graslandbestände wachsen 
auch unter Dürre besser als artenarme.
Auswertung von 16 Experimenten in 
Grasland weltweit.  

Craven, Isbell, Manning, Conolly, Bruelheide, Ebeling, Roscher, van Ruijven, Weigelt, Wilsey, Beierkuhnlein 
et al. (2016) Plant diversity effects on grassland productivity are robust to both nutrient enrichment and 
drought. Philos Trans R Soc Lond B Biol Sci. 19; 20150277. doi: 10.1098/rstb.2015.0277

Dürre
Kontrolle

Ökosystem-Funktionen



Der negative Effekt von Dürre nimmt 
mit zunehmender Artenzahl ab.

Artenvielfalt mildert folglich die 
negative Auswirkungen von 
extremen Klimabedingungen.

Craven, Isbell, Manning, Conolly, Bruelheide, Ebeling, Roscher, van Ruijven, Weigelt, Wilsey, Beierkuhnlein 
et al. (2016) Plant diversity effects on grassland productivity are robust to both nutrient enrichment and 
drought. Philos Trans R Soc Lond B Biol Sci. 19; 20150277. doi: 10.1098/rstb.2015.0277

Ökosystem-Funktionen



Horizon2020 FIRE-RES

https://fire-res.eu/






Wildfires

In 2023 until July 234 516 hectares of land burned

European Forest Fire Information System (EFFIS)

ESA 2023



Climate Change

With climate change, an increase in wildfires is expected 
for the near future.



Climate Change

In 2022 in Romania, 1,019 fires forest fires consumed 
13,141 hectares. 

2022 was the year with the largest area of forest burned 
since records began in 1956. 

Marin Drăcea Institute



Fagus sylvatica

Biodiversity

EUFORGEN based on Pott R 2000. Paleoclimate and vegetation – long-term vegetation dynamics in 
Central Europe with particular reference to beech. Phytocoenologia 20, 265-333.



Climate Change

Data from the European Union indicate even larger 
burned areas of broadleaf forest in 2022 for Romania. 

San-Miguel-Ayanz, J., et al. 2022. Forest Fires in Europe, Middle East and North Africa 2022, 
Publications Office of the European Union, Luxembourg.

ha



Eucalyptus

www.europeandatajournalism.eu/cp_data_news/eucalyptus-fever-speculation-and-wildfire-in-galicia/

Wood production in Spain

m3



Gustafsson et al 2020 Retention as an integrated biodiversity conservation approach for continuous-cover 
forestry in Europe. Ambio 49(1):85-97.

Temperate Biome



Mauri, A. et al. 2017. EU-Forest, a high-resolution tree occurrence dataset for Europe. Sci Data 4, 160123. 

Biodiversity

Tree Species Richness



Marchetti European Forest Types

Biodiversity



Climatic trends are occurring in space and in time.

This implies that extremeness necessarily refers to 

• period of recent conditions (reference, time)

• specific spatial location (relatedness, place)

What is Extreme?



Moberg A et al. 2005 Highly variable Northern Hemisphere temperatures reconstructed from
low- and high-resolution proxy data. Nature 433, 613-617



Ciais et al., Nature 437, 539-533, 2005

Carbon Biogeography

July-Sept. 2003 / 5 years before

Reduced Net Primary Production in Europe after 2003 drought

Whole year 2003 / 5 years before

Extreme Events



https://www.protectedplanet.net/

World Database on Protected Areas 
(January 2018)
 UNEP-WCMC supported by IUCN & World 
Commission on Protected Areas (WCPA). 

WorldClim: 
10 GCMs, 2070, RCP 8.5

PCA-based climate
change algorithm from
Carroll et al. (2015), 
based on Hamman et 
al. (2015)

All kinds of Protected Areas

www.ecopotential-project.eu

PAs & Climate Change



https://www.protectedplanet.net/

Proportion of # cells that imply 

future climate classes currently 

not occurring within the PA

high

low

Novel

WorldClim: 
10 GCMs, 2070, RCP 8.5

PAs & Climate Change



https://www.protectedplanet.net/

SD for proportion of # cells that 

imply future climate classes 

currently not occurring in the PA

WorldClim: 
10 GCMs, 2070, RCP 8.5

high

low

Novel

PAs & Climate Change



https://www.protectedplanet.net/

WorldClim: 
10 GCMs, 2070, RCP 8.5

Proportion of # cells that imply 

future climate classes currently 

occurring in the PA

low

high

Persisting

PAs & Climate Change



https://www.protectedplanet.net/

WorldClim: 
10 GCMs, 2070, RCP 8.5

SD for Proportion of 
number of cells with future 
climate classes currently 
occurring in the PA

Persisting

high
low

PAs & Climate Change



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

*Number of fire occurrences 
displayed in black.



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

*Number of fire occurrences 
displayed in black.

Eucalyptus, Pannonian, 
Alpine, Anatolian, and 
Black Sea filtered out



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

*Number of fire occurrences 
displayed in black.

Submediterranean region 
filtered out



Standardabweichung 
der Zellen mit künftig 
ähnlichen Klimabedingungen 
für 10 Klimamodelle 

hoch
gering

Hoffmann, Beierkuhnlein (unpublished)

Ungewissheit

WorldClim: 
10 GCMs, 2070, 
RCP 8.5

Nimmt mit Kontinentalität zu

Climate Change



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

2001 until today
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

2001 until today
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).



Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

“Atlantic” temperate region 
(EU map of biogeographical regions)

2001 until today
Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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Shatto C … Beierkuhnlein C (in prep). Are there emerging risks related to wildfires in European deciduous 
temperate forests in the face of climate change?

Forest Fires

2001 until today

“Continental” temperate region 
(EU map of biogeographical regions)

Forest Fires based on European 
Forest Fire Information System 
(EFFIS).

For >50% forest cover within 1km2 pixels 
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