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The Impact of Topographic Slope on the Vertical Accuracy of the
FABDEM Model in Coastal Mountainous Environments: A Case
Study in Syria

Dr.Eng. Fadi CHAABAN*
Abstract

Bare-earth Digital Elevation Models (DEMs) are a cornerstone of
numerous geospatial applications. This research aims to assess the vertical
accuracy of the latest freely available global model, FABDEM (v1.2), with
a specific focus on the impact of topographic slope. The evaluation was
conducted within a Geographic Information System (GIS) environment for
a 600 km? study area in the southern part of Latakia Governorate,
characterized by a coastal mountainous environment with highly varied
terrain. A digitized 1\25000 scale contour map was used as the reference
dataset. Employing a stratified random sampling methodology, 250 test
points were generated and distributed across five predefined slope classes.
The results revealed a very strong linear correlation (R? = 0.9976) between
the model's elevations and the reference data, with an overall vertical
accuracy (RMSE) of +9.96 meters. More significantly, the stratified
analysis uncovered a clear inverse relationship between accuracy and
slope; the error steadily increased from +5.27 meters in nearly-level areas
(0-3%) to £15.29 meters in steep-slope areas (>40%). A shift in bias
direction from negative to positive was also observed in the steepest
terrains. The study concludes that the accuracy of the FABDEM model is
critically dependent on slope, establishing it as a reliable source for
moderate terrains but advising caution for high-precision applications in
complex mountainous environments.

Keywords: FABDEM, Vertical Accuracy, Assessment Digital Elevation

Model (DEM), Slope Effect, Stratified Analysis, Geographic Information

System (GIS).
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