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Abstract

Soil degradation and desertification are considered major threats to Mediterranean
ecosystems (Daliakopoulos et al., 2017). Marginal maquis shrublands of Messara in
Crete, Greece, are a typical example of poor land management under Mediterranean
conditions, with overgrazing (Papanastasis et al., 2017) shaping vegetation composition
and density (Jucker Riva et al., 2017), and leading to widespread soil erosion and
desertification (Kosmas et al., 2015). With ecosystem restoration becoming a global
priority (Robinson et al., 2012), total removal of livestock and revegetation actions have
been widespread throughout the Mediterranean (Korkang, 2014). However, few of these
restoration projects have been analysed after the intervention (Nadal-Romero et al.,
2016). Land function analysis (LFA) (Tongway et al., 2004) is the weapon of choice for
assessing the impact of land use in a wide range of climates and ecosystems including
semi-arid rangelands (Maestre & Puche, 2009), and semi-arid woodlands (Eldridge &
Delgado-Baquerizo, 2018). Here we use LFA to assess the restoration of a former grazing
site in the present (2024), hereafter called “fenced” (0.45 ha), where livestock had to be
excluded to comply with a CAP afforestation action taking place in adjacent land. A
neighbouring site (0.71 ha), which was assessed using LFA during FP7 Project
“CASCADE” in 2014 and where land management continues “as usual”, serves as the
control plot. Preliminary results indicate that, while soil stability index of the control
remained unchanged at 54.3% (£2.7%) for 2014 and 52.9% (£2.9%), by 2024, that of the
fenced plot increased to 67.4% (*£3.2%). More importantly, while the landscape
organization index (percentage of patches) in the control declined from 68% (£5.2%) to
36% (£10.72%), that of the fenced plot increased to 90% (£1.49%). At the same time,
while the average interpatch length of the control plot increased from 0.75 m (+0.09 m)
in 2014 to 1.4 m (x£0.34 m) in 2024, that of the fenced plot decreased to 0.62 m (x0.80
m). On the other hand, there are no differences between the sites’ infiltration index
(mean value 31.3%), and nutrient cycling depicts differences between the older (2014)
measurements of the degraded site (23.8%+2.3%) and the fenced one (34.8%=* 5.5%),
but not between the aforementioned and the more recent measurements of the degraded
(27.9%+x3.9%). According to our results, fencing (a) promoted the recovery of the site, (b)
enhanced resources conservation towards improved ecosystem functioning, and (c)
reduced overland flow connectivity towards improved resources stability. This study will
serve as a proof of concept to assess ecosystem restoration in other plots under a
diversity of land uses including afforestation and terracing.
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