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Abstract

This study examines the spatial relationship between the topographic characteristics of the Safeen Mountain
region and its vegetation cover using the Normalized Difference Vegetation Index (NDVI). A set of topographic
variables was utilized, including elevation, slope, curvature, the Topographic Wetness Index (TWI), the
Topographic Position Index (TPI), the Stream Power Index (SPI), and solar radiation, to analyze their influence
on the spatial distribution of vegetation. The study employed correlation coefficients and Zonal Statistics to
determine the nature of these relationships, applying both Random Forest (RF) and Geographically Weighted
Regression (GWR) models. Performance was assessed using R2, RMSE, and MAE metrics.The results revealed
that solar radiation is the most influential characteristic, with clear spatial variation in the strength and direction
of the relationships between variables. Furthermore, the Random Forest model outperformed the GWR model in
terms of predictive power, achieving a coefficient of determination (R?) of 0.69, while the GWR model
demonstrated a higher capability in explaining spatial heterogeneity with an R? of 0.43. The study concludes that
topographic characteristics, particularly solar radiation and elevation, are critical factors in the spatial variation
of vegetation. It emphasizes the importance of using spatial models for analysis and prediction, recommending
the integration of multiple analytical models to achieve a more comprehensive understanding of environmental
phenomena.
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