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Flood risk assessment by combining satellite and hydrological data
(Case study: Khuzestan province)

Abstract

Environmental hazards have long been considered as a threat to mankind and society. Killing
thousands of people every year, damaging agriculture, fisheries, housing and infrastructure sectors and
affecting economic and social activities, flood is one of the biggest and the most important hazards. The
importance and necessity of floods’ management is revealed more by increasing the scope of their
damages and its consequences. Also, due to the large size, climatic diversity, land use changes and the
transformations of the temporal and spatial scales of rainfalls, huge floods occur in Iran every year.
Based on the combination of fuzzy logic and hierarchical (AHP) models, this research aims at assessing
the flood risk of the watersheds of Khuzestan province (Karkheh, Karun, Jarehi and Halle). The
parameters of precipitation, distance from waterways, density of waterways, vegetation and land slope
were used in this research. Digital maps of parameters are prepared using ArcMap 10.3 software in
raster format. The probability of flood occurrence for each factor’s class, as well as the importance of
each factor compared to others in the occurrence of floods were examined by experts and the relevant
weights were calculated by the software. Then, the obtained weights for each class were applied to the
corresponding layers and the maps of the flood’s probability for the investigated area were prepared and
evaluated in 5 vulnerability classes: very high, high, medium, low and very low. The results show that
the precipitation factor and the vegetation have the most and the least impact on flooding, respectively.
The risk assessment of the total area of 6292521 hectares of Khuzestan province is as follows: 74.9% at
the very low risk; 53.47% at low risk; 21.10% at moderate risk, 6.97% at high risk and 8.69% at very
high-risk. Despite the low amount of rainfall in the southern and southwestern parts of the province,
these areas have a high flood potential because the slope of the land and the density of the river in these
areas are low; as a result, the water entering from the upstream has no way to the sea and they have acted
under flood zones. Abadan, Khorram Shahr, Choebande, Shadgan, Darkhoin, Huizeh, the southern parts
of Ahvaz and their surrounding villages are located in the area with high vulnerability. The obtained
flood risk assessment map can be used as a decision-making support system to predict future floods in
the studied area.

Key words: Flood, risk assessment, hierarchical analysis, fuzzy logic, Khuzestan provinc
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