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Large solitary trees (LSTs) disproportionately contribute to biodiversity and ecosystem functioning given the small area they occupy. They are therefore considered ‘keystone

structures’ in the landscape. Both in natural as well as agricultural and urban landscapes, they serve as islands with their own microenvironment: they harbour important

parts of local biodiversity, contribute to carbon stocks and nutrient cycling, and cool the local microclimate. LSTs, however, are threatened across the world due to climate

change (warming, droughts and heat waves), pests and pathogens, disturbance, and other causes. Given their functional significance, any performance or survival decline of

the LST will lead to a cascade of effects and potentially lead to a so-called ‘trophic meltdown’.

Due to their high susceptibility in combination with their
functional uniqueness, LSTs can act as early warning
indicators of changes in ecosystems to climate change
before they occur elsewhere. The observed response of
LSTs could therefore be employed to improve the
predictions of future climate-change effects on trees and
forest ecosystems elsewhere.

HYPOTHESIS

We aim to quantify, better understand and predict how

LSTs’ potential performance and survival declines in the

face of climate change will alter future associated

biodiversity and ecosystem functioning.

RESEARCH GOAL

CONTEXT

We will study LSTs in nine European regions, spread along a macroclimatic gradient in Europe. In each of

these regions, we will select eight LSTs of the three focal species (i.e. Tilia cordata, Fraxinus excelsior,

Quercus robur), along a continuous urban-to-rural gradient. The establishment of this cross-continental

plot network is supported by the FWO Scientific Research Network FLEUR (www.fleur.ugent.be).
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