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Fig.(1): DEM map of the eastern catchment area of Lake Urmia
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Flood risk Analysis of Watersheds Using Machine Learning Algorithms and
Hydrogeomorphological Factors (Case study: Eastern Catchment Area of Lake
Urmia)

Abstract

Flood zoning maps provide valuable information about the nature of flood and its effect
on floodplain lands. A set of effective factors must be defined to map flood susceptibility
or, in general, to develop a model for assessing natural disaster risk. The factors affecting
flood were used in eastern catchment area of lake Urmia which include altitude, slope,
distance from the river, topographic moisture index, topographic position index,
roughness index, curvature level, topographic curvature section, total curvature, NDVI
index, land use, lithology and rainfall according to the experiences of experts and
researchers reported in previous studies. After preparing the effective layers on the flood
and the point layer of the flood points, as well as performing the linear test, five methods
including Multiple Linear Regression, Partial Least Squares Model, Quantile Regression,
Ridge Regression and Robust Regression were used for modeling and predictions. Then
the ROC curve was used to validate the results. The results of this validation showed that
the partial least squares (PLS) and multiple linear regression (MLR) models with the
maximum area under the curve (AUC) (0.983 and 0.997, respectively) and the lowest
standard deviation (0.015 and 0.018, respectively) ) have performed better. Among these
two models, PLS has slightly better results than MLR. Finally, a random forest model
was used to determine the importance of the input factors, and it was found that the factors
of height, distance from the waterway and slope percentage are the most influential
factors on floods in the study area.

Key words: Flood Zoning - Machine Learning Algorithms - Hydrogeomorphological
Factors - Regression Method- Easten Catchment Urmia Lake
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