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1. Introduction

Forest edges represent approximately 20% of the global forested area, and the total area of
forest edges continues to increase due to forest fragmentation (Haddad et al., 2015). Forest
edges have different communities than forest interiors and provide suitable habitats for a variety
of animals (Honnay et al., 2002). Forest edges and the forest core are structurally different, yet
there is relatively limited description of forest edge structural variation and its drivers,
especially at large spatial scales (Meeussen et al., 2020). Quantifying structural variation using
traditional inventory techniques, such as measuring the variation of tree height and canopy
cover, are laborious, time consuming and hard to scale up to larger areas. Meeussen et al. (2020)
used terrestrial laser scanning (TLS) to study structural variation of forest edges across Europe,
this was the first study on forest edge structure at the continental scale. Representative sampling
of forest edges across forest types and regions using TLS alone remains a challenge, therefore
extending the sampling of forest edge types and locations could improve our knowledge on
forest edge structure. NASA’s Global Ecosystem Dynamics Investigation (GEDI) is designed
for the measurement of forest structure and has the potential to address this challenge (e.g.,
Spracklen, B., 2021). GEDI produces high resolution laser ranging observations of the vertical
structure of the Earth tropical and temperate forests, with elevation and height metrics available
from the GEDI L2A data product and canopy cover and vertical profile metrics from the GEDI
L2B data product (Dubayah et al., 2020).

2. Objectives

In this work, we investigate structural variation of forest edges in different regions of Europe,
determining whether this variation is related to different regions and how structure changes
from the forest edge to the forest core. We use 60 edge-to-core transects that are distributed
across 9 different countries and regions in Europe. They were designed along latitudinal,
elevational and management gradients across Europe and TLS data was collected in each
transect in 2018. We used a RIEGL VZ-400 instrument (see Figure 1 for a cross-section through
two transects). In these 60 transects, 36 of them are covered by GEDI. We calculated GEDI-
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related structural metrics such as plant area index (PAI), fraction of vegetation cover (FVC)
and foliage height diversity (FHD). We will subsequently use our detailed TLS data to validate
equivalent metrics derived from GEDI data. Our results will show the potential of exploring
the structural variation of forest edges from space, and highlights the potential of monitoring
structural diversity gradients at a continental scale.

Figure 1: Cross section through the TLS data of two edge-to-core transects (approx. 100 m)
in Belgium. The top transect illustrates a more open forest, the bottom transect represents a
rather dense forest.
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