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Abstract:
This study aims to predict geomorphological hazards in Sidkan Subdistrict by constructing cartographic models
that integrate natural factors within a Geographic Information System (GIS) environment and remote sensing
techniques. The study analyzed factors including slope, elevation, geological structure, soil type, drainage
network, and vegetation cover, converting them into spatial layers that were integrated to produce a predictive
model. The results were classified into five hazard categories.The study focused on comparing the efficiency of
several mapping approaches in representing geomorphological hazards, including choropleth maps, regular grids
(square and hexagonal), triangular representation, and three-dimensional maps. The accuracy of these models
was evaluated using multiple statistical measures such as overall accuracy, Kappa coefficient, RMSE, correlation

coefficient, and AUC. The results indicated that the performance of cartographic models clearly improves with
increasing spatial efficiency. Choropleth maps recorded the lowest overall accuracy (84.5%), Kappa coefficient
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(0.71), and the highest error (RMSE = 0.128), while square, hexagonal, and triangular maps showed gradual
improvement. Three-dimensional maps achieved the best statistical results, including the highest overall
accuracy (91.4%), highest Kappa coefficient (0.82), highest discrimination ability (AUC = 0.91), and the lowest
error (RMSE = 0.089), confirming their superiority as the most reliable models for spatial prediction and
analysis.The study recommends adopting three-dimensional maps as the primary model for spatial analysis and
prediction due to their statistical superiority and high capability in accurately representing spatial complexity,
while using square and triangular maps as effective alternatives in applied studies. Reliance on choropleth maps
for precise predictive modeling should be limited to descriptive purposes, thereby enhancing the reliability and
efficiency of cartographic model outputs.Keywords: Geomorphological hazards, cartographic models,
Geographic Information Systems (GIS), spatial analysis, Sidkan Subdistrict. i
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