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Past climate change and Europe‘s tree diversity

dilemma

Burke et al. 

PNAS (2018)

Fossil tree genera

60 Eastern North America

75 Western North America

122 North/East Central Asia
130 Europe 

Surviving until Holocen

49    (82%) 

35    (47%) 

117   (96%) 
38    (29%) 

Latham & 
Ricklefts
1993



Predicted tree species change

Hanewinkel et al. 2012 Chakraborty et al. 2021



New Invasions

Oak lace bug on the rise

Cieceu, & Chakraborty et al 2024



Pests and pathogens! 
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Huge demand of FRM for forest restoration

• 2billion seedlings/year

• Demand is likely to go up in the future

• Use of local FRM

• Norway spruce accounts for 82% of all 

tree seedlings in cross-border trade. 

Jansen S, etal (2019)



Assisted Migration, 
climate resilient

genotypes, stronger
thinning measures

Planting other
native species and
species mixtures

Planting non-
native tree species

Three lines to defend forest ecosystem 

services in climate change 

Chakraborty  et al 2019 SUSTREE Policy Brief II 



Effects of assisted migration on above 

ground carbon sink in European Forests

How much carbon could be added to European forest 

if proper seed provenances are being planted?

Assumptions:

• We aim at resilient forests and plant tree species which show 
high suitability in future climate

• We quantify only the effect of new reforestation until the age 
of 40 (next 30 years decide on the fate of our climate!!)

• We consider only actual forest area



Comparing: 

Carbon
sequestration
under assisted
migration

Carbon
sequestration
by local seed
sources

67 TG

54 TG

46 TG

44 TG

30 TG

25 TG

Impact of forest adaptation strategies on carbon 

sequestration
29 % of Europes
annual forest carbon
sequestration (Forest  
Europe 2020)

Annual Carbon Sequestration in Million Tonnes 
or Terragram in above ground living biomass of 
Age Classes I+II (until 40 years)

84 %  Increase 
in Annual 
Carbon Sink

(Chakraborty et al. 2024, Nature Climate Change)



Decision support tools
Baumartenampel: tree species traffic light 



https://www.seed4forest.org/images/logo/2.jpg

https://app.seed4forest.org

http://www.seed4forest.org/
https://app.seed4forest.org/


Other Decision Support Systems from

BFW

https://www.forforestinnovation.com/

For Forest Innovation tool

Makes realtime 3D 
Visualization of future
forests based on adopted
management scenarios

https://www.klimafitterwald.at/baumarten/

Baumartenampel

Tree species traffic light 
system

https://www.forforestinnovation.com/
https://www.forforestinnovation.com/
https://www.forforestinnovation.com/


Other Decision Support Systems from

BFW

https://bfw.ac.at/hkd/herkauswahl.einstieg

Provenance
recommendation system
for Austria (to be replaced
by Seed4forest)
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