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Monitoring and Tracking Environmental Factors Affecting
Forest Fires in Masyaf / Hama, Syria Using Spectral
Indices (NDVI, NDWI, LST)

Dr. Shereen AL-Raddawi

Ministry of Local Administration and Environment

Abstract

This study aimed to analyze the climatic factors influencing forest fires in the Masyaf
region of Hama Governorate (Syria) during the period 2010-2024, using remote
sensing data (NDVI for vegetation mass, LST for land surface temperature, and NDWI
for soil moisture) by MODIS, Sentinel. Changes in vegetation cover and soil moisture
were monitored, and drought waves and their relationship to fire occurrence were
analyzed, with verification of the results using rainfall data and ground measurements.
The findings revealed that 2020 recorded the highest burned area, and that fires
occurred in years with otherwise suitable climatic conditions (such as 2013, 2015, and
2019. Temporal trend analysis and correlation were applied. The coefficient of
determination(R?) values indicated that the time factor explains only a small proportion
of variation in precipitation amounts, whereas it accounts for a substantial share of
variation in LST(R?=0.74). NDVI and NDWI exhibited a positive but non-significant
correlation(r=0.45), consistent with pattern documented in coniferous and
Mediterranean forests. In contrast, LST showed a significant negative correlation with
NDWI(r=-0.62*) and a highly significant negative correlation with NDVI(r=-0.79**).
These results reflect underlying ecological interaction rather than mere statistical
associations. The study recommends adopting sustainable wildfire-prone conditions
solutions based on remote sensing, local management, and nature-based approaches to
enhance ecosystem resilience, and calls for integrating the findings into local and
regional disaster risk reduction plans.
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