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Flooding is a complex phenomenon and one of the most destructive
natural disasters compared to other disasters, which threatens the socio-
economic conditions and human lives, property and assets of the society.
This study aimed to spatially simulate flood-prone areas upstream of large
reservoir dams in Khuzestan province, which was carried out using multi-
criteria models combined with satellite images from three combined
methods: TOPSIS, Fuzzy AHP and VIKOR in one of the sub-basins
upstream of Karun Se Dam. The criteria used were classified into three
large groups: hydrological criteria, edaphic criteria and remote sensing
criteria. The results of the sensitivity analysis showed that out of the
fifteen evaluated criteria, three criteria of land cover (NDVI), curve
number and distance from the watercourse accounted for 48% of the
sensitivity of the models in total (19% of the vegetation cover and NDVI
criteria, 15% of the curve number criterion and 14% of the distance from
the watercourse criterion). Finally, the assessment of the accuracy of the
simulated maps of flood-prone areas of the basin with the three models
VIKOR, fuzzy AHP and TOPSIS showed that the fuzzy AHP model, due
to the use of the fuzzy method in prioritizing the criteria and their pairwise
comparison and weighting, showed the highest agreement with the
ground observation data (twenty-four ground observation points) with an
overall accuracy of 0.93 and a kappa coefficient of 0.89 compared to the
VIKOR and TOPSIS models, and is recommended as the optimal model
for determining the map of flood-prone areas in the region. The results of
the fuzzy AHP method (optimal method) indicated that in the spatial
simulation of flood-prone areas in the entire basin, 73 percent of the basin
area is in the very low and low flood risk range, 16 percent is in the
medium flood risk range, and 11 percent is in the high and very high flood
risk range. Therefore, ultimately, watershed management measures can
be managed and implemented only in areas with high flood risk at lower
cost.
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