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Ecological connectivity describes the capacity of a landscape to facilitate the
movement of organisms, matter and energy. Reduced connectivity limits
dispersal and migration, thereby increasing the risk of extinction. It is
therefore essential to maintain connectivity in order to sustain biodiversity
and key ecological processes, including pollination, seed dispersal, gene flow,
migration and predator–prey interactions (Taylor et al., 1993).
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Circuit theory implemented via Omniscape (Julia 1.8; Landau et al. (2021).
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based on ecological similarity.
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Introduction
Sicily’s forest cover has been shaped by a complex interplay of wildfires, land
degradation, climate change, and human land use (Brandolini et al., 2018).  
Sicily, a Mediterranean biodiversity hotspot, faces increasing anthropogenic
pressures that threaten its ecological integrity. Assessing spatial and temporal
variations in forest connectivity provides crucial insights for biodiversity
conservation and landscape restoration. 

Methods 

Forest connectivity across Sicily increased by 21% between 1990 and 2018,
linked to a 3% rise in regional forest cover.
Greatest improvements occurred in the Nebrodi and Madonie Mountains,
driven by reforestation programs and the expansion of the Natura 2000
network.
Lowland and coastal zones showed decreased or locally concentrated
current densities, indicating connectivity bottlenecks caused by urban
expansion and agricultural intensification.

Emerging corridors connected major forest nuclei in central and northern
Sicily, suggesting partial recovery of ecological flow.
Results highlight dual landscape dynamics: restoration in mountain areas vs.
ongoing fragmentation in human-dominated lowlands.
Integrating connectivity metrics into spatial and conservation planning helps
identify vulnerable zones and prioritize restoration actions.
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