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a b s t r a c t
Heterogeneous definitions of urban areas and poorly homogenized forest data at the country scale have
hampered the comparative assessment of peri-urban forest structure in developed countries. The present
study investigates selected landscape characteristics of peri-urban forests in 283 metropolitan areas in
Europe controlling for the role of the local context and regional suburbanization trends. Using landscape metrics derived from Urban Atlas maps (a Copernicus/GMES initiative providing a comprehensive
land-use assessment of European cities >100,000 inhabitants), significant differences in peri-urban forest
structure were detected under five European regions. Specific class metrics (percent forest area, mean
patch size, perimeter-to-area ratio) were correlated with urban morphology, landscape and territorial
indicators. On average, forest cover is larger in northern and southern European metropolitan areas. Forest patch size increases from western to eastern Europe, with more regular patch shapes in central and
eastern regions and less regular shapes in the rest of Europe. Forest class area increases with the area
of discontinuous, medium-density settlements. Forest patch size increases with the average patch size
of discontinuous dense urban fabric. Our evidence outlines a ‘sprawl model’ shaping fringe landscapes
characterized by discontinuous urban settlements mixed with fragmented – but possibly well protected
– forest patches.
© 2016 Published by Elsevier Ltd.

1. Introduction
Urbanization is increasingly affecting environmental quality
and ecosystem patterns at the global scale (Piorr et al., 2011; Wu,
2013). Changes in the use of land depend on place-specific factors
shaping the spatial organization of metropolitan areas and are in
turn influenced by the socioeconomic and planning context, at both
national and regional scales (Hall and Hay, 1980; Couch et al., 2007;
Turok and Mykhnenko, 2007). For example, Europe in the industrial
age was characterized by a small number of urban centres dominating (more or less) vast rural areas (European Environment Agency
(EEA), 2006a). In the past century, cities grew mainly along the
access routes, railroads and waterways (Antrop, 2004).
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After World War II, with the growing use of cars, cities expanded
into rural areas, creating dispersed settlements and fragmenting natural and agricultural landscapes. Especially during the last
three decades, European landscapes have been experienced drastic
transformations impacting soil, water, biodiversity and rural communities (Zitti et al., 2015). According to Piorr et al. (2011) more
than a quarter of land in Europe is affected by urbanization. The
expanding Wildland-Urban Interface (WUI) reflects the growing
anthropogenic pressure on fringe land where cities, agriculture and
forestry are competing for space (European Environment Agency
(EEA), 2006a; Tavares et al., 2012).
Forests and green areas surrounding cities have been considered
key components of urban ecosystems, being managed for centuries
especially in central Europe. Public green spaces were considered
an appropriate response to the decreasing quality of life in expanding industrial cities (Konijnendijk et al., 2006). The notion of ‘urban
forest’, originally proposed in the United States, appeared for the
first time in Europe at the end of the 1970s (Ricard, 2005). This

