
Climate is a major driver of plant and tree 
distribution. A changing climate is espe-
cially pertinent to long-lived plants, such as 
trees or shrubs, as their long life mean they 
are particularly vulnerable to rapid changes 
in climatic conditions. In addition, forest 
management typically encompasses many 
decades. This calls for a good understand-
ing of the expected changes and their im-
pacts on trees and forest ecosystems.

As part of MOTIVE, downscaled modern 
climate data was used in order to assess 
how the areas of suitable climate for cer
tain European tree species might shift in 
response to ongoing climate change. To 
do so, species distribution models (SDMs), 
which allow for mapping regions that share 
suitable habitat conditions (mainly climate) 
for a given species, were employed. The re
sulting maps illustrate the shift in habitat 
suitability but do not make any statement 
on how fast these shifts will occur. 

If we combine many tree species into 
a synthesized view of overall changes in 
broadleaf and needleleaf tree species, we 
find the following result (Figure 1): 
(1) the diversity of broadleaf tree species is 

projected to decrease in many Mediter
ranean and southern continental areas 
of eastern Europe, and is increasing in 
higher altitudes and latitudes; 

(2) the diversity of needleleaf tree spe
cies is projected to decrease at lower 
and increase at higher altitudes in the 
Mediterranean areas of Europe, and 
is increasing in many regions of the 
southern edge of Central Europe and 
in high latitudes; 

(3) the increase in needleleaf trees at the 
southern edge of Central Europe is 
likely due to the expansion of Mediter
ranean conifer species (e.g. Mediterra
nean pines – Pinus pinaster, P. pinea), 
while the increase of needleleaf trees 
in the North is due to a range expan
sion of boreal species such as the Nor
way spruce (Picea abies).

Many of these projected changes may take 
hundreds, if not thousands of years to take 
place naturally through slow plant migra
tion processes. This means that a tree spe
cies is likely to persist much longer in a lo
cation that becomes climatically unsuitable 
than mapped with SDM methods. Howev
er, this also means that the species will face 
climate conditions for which we have no 
current observation, and this results in in
creasingly higher risk that the species will 
be exposed to physiological (e.g. drought) 
or biological (e.g. pests) stress. Therefore, 
very careful management of tree species 
under such conditions is necessary.

Figure 1: Projected changes in tree species richness of broadleaf deciduous (left panel) and 
evergreen needleleaf (right panel) trees. Blue colors indicate an increase, while orange-brown 
colors indicate a decrease in species richness.
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