
How can rewilding help restore forest structure and composition, 
to support biodiversity under climate change?

The sampling locations were chosen in areas that showed the greatest environmental heterogeneity, using gradient-
based stratified sampling by Principal Component Analysis (method developed by Klinges et al., 2025).
All trees included within the 10m circular radius plot were recorded by a differential GPS using two Emlid Reach RS3
units, with one operating as a base station and the other as a rover mounted on a 1.8m survey pole with built-in tilt
compensation (image reproduced from StockRC).
Canopy height (as a feature of vertical structure) was measured either using a 5m tape measure for any trees <3m, or for
trees >3m, visually estimated as a multiple of the Emlid rover pole’s height by two independent observers, and the mean of
the two estimates recorded. 
Tree species (as a feature of composition) was deduced based on leaf shape, bark colour and texture, and fruit

Figure 1: Elevation model map of 
Carrifran, displaying plot locations
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Carrifran Wildwood was transformed from sheep grazing into
forested wilderness through active and passive rewilding by the
Borders Forest Trust since 2000, such as intentional tree planting by
volunteers and herbivore exclusion (Adair & Ashmole., 2022).
Increased vegetation heterogeneity may have implications for local
microclimatic conditions, which could offer buffer regions that
support species not yet adapted to climate change (De Frenne et al.,
2013).
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Figure 3: Density heat maps of the 
10 tree plots analysed across Carrifran Wildwood
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3.Results

Figure 4: Box plots showing height variation across
tree plots, including minimum and maximum height

Figure 2: Species richness and composition of tree plots.
Betula pubescens and Alnus spp. dominated most plots,
but relative abundance varied widely between them.

4.Conclusion
Widespread variation in tree abundance, species composition and vertical height structure was
observed across the sampled plots at Carrifran Wildwood. However, tree abundance did not
consistently result in increased vertical height heterogeneity, suggesting that simple measures of
vegetation recovery may not be sufficient when evaluating the structural development of restored
woodland.
Methods of active restoration to establish woodland in conjunction with passive rewilding have created
heterogeneous conditions by influencing light availability, temperature and moisture. This is likely to
have a possible positive influence on microclimatic variation and the diversity of microrefugia, based
on existing literature from studies in temperate forests (Pierick et al., 2026)

  Next Steps:
Compare this ground-truthed data collected with aerial drone imagery to provide more information
about structural complexity features such as crown area, and more accurate tree heights. Also allows
for assessment of drone efficiency by gauging the tallest flying height that is still able to yield clear
images for landowners, enabling improved evaluation of tree regeneration and heterogeneity 
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