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Evaluating the impact of fires and armed conflict on forest cover change in Syria

Areas experiencing conflict are challenging to examine due to limited accessibility. Remote sensing is a valuable tool that can be used to evaluate the effects of conflict on the environment. Northwestern Syria hosts most of the country’s remaining Mediterranean forests, an ecosystem that is ecologically significant for regulatory ecosystem services. Since 2011, Syria has experienced conflict, which is thought to influence fire activity, often increasing during periods of war. Previous studies in Syria’s northwest have addressed tree cover, conflict, and fire mostly separately, focusing only on conflict years. This study evaluates long-term forest cover change and its interplay with fire, armed conflict, and climate in the governorates of Idlib, Tartus, Latakia, and Hama from 2004 to 2023. 

Using remote sensing data, including Moderate Resolution Imaging Spectroradiometer fire products, ECMWF Reanalysis 5th Generation monthly climate data, Hansen Global Forest change product and conflict event data from the Uppsala Conflict Data Program, a qualitative and quantitative analysis of tree cover was undertaken to provide a temporal and spatial representation of forest cover dynamics over time in conjunction with fire. Additionally, a spatial analysis using global and local Moran’s I was conducted to assess the spatial association between conflict events and fire. Lastly, Spearman rank correlations between fire and climate variables were performed as well as their z-scores calculated on a yearly basis. 

Findings reveal a reduction in forest cover across all governorates, particularly from 2011, with Latakia, Hama, and Idlib experiencing the highest forest loss. Fires were found to be associated with peaks in forest loss years, with 2012 and 2020 notably experiencing high fire and tree loss. Hotspot analysis revealed concentrated areas of high fire and high conflict activity, mostly in the northern regions of Latakia, Hama, and Idlib, where peaks in fire events temporally aligned with peaks in conflict events. High fire activity in 2012, 2016, and 2020 corresponded with temperature anomalies and reduced precipitation, emphasising the role of climate as a primary environmental driver of fire, as supported by significant Spearman rank correlation analysis between climate variables and fire. A key finding is that following the onset of conflict in 2011, forest cover decreased, and fire occurrence increased paired with amplified climatic pressures.

The study concludes that forest loss in northwestern Syria cannot be attributed solely to one factor but is the outcome of a dynamic interplay between warfare, fire, and climatic conditions. By integrating long-term forest cover change with conflict, fire and climate data, this study successfully addressed its aim of evaluating their combined effects. This highlights the need for further research on forest loss, fire, and conflict, incorporating additional land cover dynamics and social factors.
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