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Forests have been taking up 60% of the cumulative 

fossil fuel emissions in recent years 

Pan et al. (2011, Science) 



2 

Rupert Seidl 3  Hansen et al. (2013, Science), Crowther et al. (2015, Nature) 

~ 30% of the land area 

~ 3 trillion trees 
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Forests harbor ~75% of all known terrestrial species 

CPF (2008) 
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Forested watersheds supply 75% of the world’s 

accessible fresh water 

FAO (2017) https://media.giphy.com/media/AECwNmCpBRwuQ/giphy.gif 
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Forested protect against natural hazards 
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Forested protect against natural hazards (if they are intact) 

Thomas Fire 

Santa Barbara County, CA 

Dec. 4th 2017 – Jan. 12th 2018 

114,000 ha 

 

Source: Landsat - Earthguy 
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Forested protect against natural hazards (if they are intact) 

Montecito Mudslide 

Santa Barbara County, CA 

January 9th 2018 

21 fatalities 

2 people still missing 

163 people injured 

Image credits: cnn.com 
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Forests provide timber and biomass 
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Vienna 

Height (84m – tallest wooden building) 

Austria (2018) China (1056) 

Sakyamuni Pagoda 

Height: 67m 
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New uses of forest biomass 

2018-03-07 

Bio-refinery 
Äänekoski (Finland)  

Source: http://bioproductmill.com 
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Forest biomass is a key ressource for 

the emerging bioeconomy 

2018-03-07 

http://ec.europa.eu 
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Forest ecosystem services in Europe 

Timber 

Jagd 

Recreation Water 

... 

Protection 

Carbon 

… 
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Forest ecosystem services in Europe 

The forest sector in Europe 

provides jobs to > 3 Mill. people 

2018-03-07 

Forest Europe (2015) 
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Europe‘s forests: A growing potential 

2018-03-07 

Fuchs et al. (2015), Forest Europe (2015) 

Forest area 

+700 000 ha per year 

+0.7% per year 

over the last 25 years 
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Europe‘s forests: A growing potential 

2018-03-07 

Forest Europe (2015) 

Growing stock 

+403 Mill. m³ per year 

+1.4% per year 

over the last 25 years 

 



9 

Rupert Seidl 17  2015-09-23 

Challenges and risks 

Forsts are increasingly under pressure 
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Temperature change within the lifetime of a tree (1850 – 2016) 
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Climate affects tree mortality 

2018-03-07 

Tree mortality in Europe increases with 

 increasing summer maximum temperatures 

 decreasing spring precipitation 

Neumann et al. (2017, Glob. Change Biol.) 
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Based on the analysis of ~ 1 Mill. observations of 

>230,000 trees across the entire European continent. 
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2015-07-08 
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Natural disturbance regimes of Europe‘s forests 

Wind, bark beetles, and wildfire are the most important disturbances 

 

Seidl et al. (2014, Nature Clim. Change) 

2018-03-07 

Wildfire 

Native bark beetles 

Wind 
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Natural disturbance regimes of Europe‘s forests 

Wind, bark beetles, and wildfire are the most important disturbances 

Natural disturbances have nearly trippled over the last 40 years in Europe‘s forests 

 

Seidl et al. (2014, Nature Clim. Change) 

2018-03-07 
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2012-03-01 

approx. 1 Mill. m³ (out of the 75 Mill. m³ damaged)  after the 

storm Gudrun (Jan. 8th 2005, southern Sweden) 
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Global trade 

2018-03-07 

M. Stefaner, Citi Group 
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Continued accumulation of alien species 

Introduced species include highly aggressive tree pests 

2018-03-07 

Seebens et al. (2017, Nature Communications) 

Ash dieback 
(Hymenoscyphus pseudoalbidus) 
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Continued accumulation of alien species 

Introduced species include highly aggressive tree pests 

2018-03-07 

Pine Wood Nematode 
(Bursaphelenchus xylophilus) 

Pitch Pine Canker 
(Fusarium circinatum) 

Seebens et al. (2017, Nature Communications) 

? 
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Ways forward 

 

2018-03-07 

Science-based solutions supporting forest policy and management 

 

Rupert Seidl 28  

 

2015-09-23 

Forest disturbances as seen from space 

Colors = year of dist. 

(2000-2016) 

Hansen et al. (2013, Science) 
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Harnessing earth observation 

Early warning for pulses of tree mortality in Europe 

 based on remotely sensed net primary productivty (NPP) in previous two years 

 in combination with continental-scale forest inventory data 

2018-03-07 

Neumann et al. (2017, Glob. Change Biol.) 
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2015-09-23 

The proliferation of computing power 

Gordon E. Moore 
Co-Founder Intel Corporation 
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Developing process-based simulation models 

Modeling first principles of ecology 

 C uptake and tree growth 

 tree mortality and disturbance 

 regeneration and migration 

 etc. 

2018-03-07 
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Process model 

Bildquelle: https://louisdietvorst.files.wordpress.com/2012/06/exploded-view-1.jpg 
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Process model 

Photosynthesis 

Bildquelle: https://louisdietvorst.files.wordpress.com/2012/06/exploded-view-1.jpg 
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Process model 

Respiration 

Bildquelle: https://louisdietvorst.files.wordpress.com/2012/06/exploded-view-1.jpg 
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Process model 

C allocation 

Bildquelle: https://louisdietvorst.files.wordpress.com/2012/06/exploded-view-1.jpg 
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Process model 

Bildquelle: https://louisdietvorst.files.wordpress.com/2012/06/exploded-view-1.jpg 
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Why process-based modeling? 

2018-03-07 

Empirical models have the past 

„hardwired“ into their system, as 

they are based on observations of 

past conditions. 

 

Process-based approaches can 

deliver more robust predictions 

under „no analog“ future 

conditions. 
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Novelty 

Gustafson (2013), Seidl (2014) 
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Policy and decision support 

Policy-relevant projections of large-scale forest development 

quantifying the effects of global change drivers and policy options 

2018-03-07 
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Policy and decision support 

2018-03-07 

Place-based decision support for sustainable forest management 
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Policy and decision support 

2018-03-07 

helping managers adapt to global change  

and address trade-offs in 

ES provisioning 

Place-based decision support for sustainable forest management 
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Take home messages 

Forests are increasingly under pressure from global change 

Climate change increasingly causes pulses of tree mortality, and facilitates the spread of the 

alien pests that are increasingly finding their way into Europe as a result of global trade 

Europe‘s forests provide a multitude of ecosystem services  

Forests harbor high levels of biodiversity, they are crucial for human well-being, and are a 

key resource base for the emerging bioeconomy in Europe 

Science-based solutions supporting forest policy and management 

Emerging new data (e.g., from remote sensing) and technology (e.g., simulation modeling) 

can be harnessed to support robust policy and management decision making 
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Thank you! 
rupert.seidl@boku.ac.at 

www.wabo.boku.ac.at/seidl.htm 


