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Abstract

This study presents a framework for flood-prone area zoning and the development of a flood hazard probability
map using machine learning algorithms in the upstream region of the Zayandeh-Rud River. The primary
objective of the research is to examine the impact of Digital Elevation Model (DEM) quality on flood zoning.
For this purpose, a 10-meter DEM (derived from national base topographic maps) and a 30-meter SRTM DEM
were used. Initially, flood zoning parameters were extracted from these DEMs, and after adding other relevant
factors such as land use, geology, soil, etc., machine learning models—including Random Forest, Support
Vector Machine, and Logistic Regression—were employed for classification and zoning. The results indicate
that increasing the spatial resolution and vertical accuracy of the DEMs leads to more precise outcomes. The
best results were obtained using the Random Forest and Support Vector Machine models, both of which
performed flood-prone and non-flood-prone area classification with similar accuracy. Both models achieved an
accuracy of over 98% in this classification process, whereas the use of the 30-meter DEM resulted in reduced
accuracy according to various indices. The findings clearly show that the resolution of the DEM has a
significant impact on improving or reducing classification accuracy. Moreover, the evaluation of the importance
of various features extracted from both the 10-meter and 30-meter DEMs revealed that with higher resolution,
the role of elevation-derived parameters increases, while in lower-resolution DEMs, the importance of some
topography-related parameters decreases. Finally, after training and evaluating the machine learning models and
selecting the best one, flood hazard probability maps were generated for both the 10-meter and 30-meter DEMs.
The qualitative assessment showed that the 10-meter DEM led to a more accurate map for determining flood
risk probability and aligned more closely with reality compared to the map derived from the 30-meter DEM.

Key words: Flood Zoning, Digital Elevation Model (DEM), Machine Learning, Flood Probability



