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Extended Data Fig. 2 | Economic effects of adjusted rotation lengths. 
Changing rotation periods from their economic optimal values can be used in 
silviculture to reduce disturbance risks, and to improve other forest functions 
such as forest carbon storage and habitat value. Changes in the rotation period 
have two effects: (1) they result in economic losses because the rotation period 
is no longer at its economically optimal value (blue bars), and (2) they affect 

the economic costs of disturbance (orange bars). Bars indicate average values, 
whileE error bars indicate the standard deviation (N = 300), and points are the  
net effect and its standard deviation of both economic implications. A positive 
net effect means an overall increase in forest values compared to default  
rotation lengths.
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Extended Data Fig. 3 | The impact of varying discount rates and choice of 
climate model on the costs of disturbances. Lower discount rates decrease 
forest value due to higher costs of disturbance. The overall effect of climate 
change on the costs of disturbance is apparent for all evaluated discount rates 

and climate models used. Each bar indicates the average disturbance costs 
(N = 300 for panel ‘All’, N = 100 for each climate model), while the error bars show 
the average costs ± the standard deviation of simulated costs. The ‘All’ panels 
include results of all simulated climate models. Raw data is shown as points.

http://www.nature.com/natureclimatechange
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Extended Data Fig. 4 | Hotspots of future disturbance costs in Europe for 
different climate scenarios. The color of each point represents the cost per 
hectare of forest within a 16 by 16 km cell, and the size of each point corresponds 
to the forested area within that cell. Panel (a) shows average disturbance costs 
across all simulations, while panel (b) indicates extreme values, expressed as the 

mean over the 5% highest costs. For visibility, only cells with a forest cover of at 
least 5 % are displayed. For comparability with Fig. 3, we kept the color scale the 
same as in Fig. 3. We note, however, that 0.1% of the extreme disturbance costs 
under RCP8.5 are beyond the color scale used. The map uses the ETRS89-LAEA 
Europe projection (EPSG:3035). Credit: shape file by Andy South.
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Extended Data Fig. 5 | Effects of productivity-related increases in initial 
growing stock on gains in forest value. Changes in forest value at the 
continental (a) and regional (c) scale under future climate compared to historical 
values as in Fig. 3. Blue bars represent losses due to increasing disturbances, 
green bars show gains from increasing productivity. Productivity-related gains 
are attributed to effects on initial growing stock (derived relative to growing 
stock levels under historical productivity) – indicated by the transparent 
portions of the bars – and effects related to increased sustainable harvest 
levels over the simulation period (solid portion of the bars). Dots indicate 
the net change in forest value compared to historical values. Dots within the 

transparent area of the bars indicate high uncertainty of net positive economic 
effects, as economic effects would turn negative in these cases if initial forest 
values were to remain constant with increasing productivity. Continental (b) 
and regional (d) forest values under different climate scenarios as in Fig. 3. Gains 
due to a productivity-related increase in initial forest value are indicated as the 
transparent portion of the bars. In all panels, data show the mean ± s.d. across all 
simulations (N = 300) in the respective stratum. Regions were defined as in Fig. 
2c. Icons in a adapted from OpenMoji (https://openmoji.org/) under a CC-BY-SA 
4.0 licence.
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Extended Data Fig. 6 | Effects of changing forest disturbance and 
productivity on forest value in Europe. Changes in forest value for each 
country under future climate compared to historical values. Blue bars represent 
average losses due to increasing disturbances, green bars show average gains 

due to increasing productivity. Dots indicate the net change in forest value 
compared to historical values, error bars represent the standard deviation across 
all simulations (N = 300) in the respective country.
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