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Introduction

Flood is one of the most common and dangerous natural disasters occurring worldwide (Samanta et al.,
2018). Iran is ranked sixth in the world in terms of flooding (Khosroshahi and Saghafian, 2003) due to the
disturbance of the hydrological balance of the country's watersheds, of which Abolabbas River Basin is no
exception. In effect, due to the hydrological imbalance of the watershed, the river runoff cannot be
transferred well (Tehrany et al., 2013). Given that each part of the basin has a certain potential in the
production of runoffs and floods, once water overflows into the surrounding lands floods occur. It is thus
necessary to prepare flood sensitivity maps and identify susceptible areas for flood prevention and
management (Bout et al., 2018). This study was thus intended to prepare hazard maps for different parts of
the watershed, and to prioritize the effective parameters in the occurrence of floods in the study area.

Methodology

This study considered 11 important indicators including altitude, runoff curve number, slope, slope
direction, rainfall, vegetation, drainage density, distance from waterway, land use, stream power index and
topographic wetness index to determine the flood potential of Abolabbas River Basin with an area of 281.23
square kilometers. For the purpose of this study, the layers were scaled and the individual pixels were
weighted and then prioritized using the TOPSIS technique (Rasooli et al., 2018).

Results and discussion

The results showed that the runoff curve number had the most effect on the flood potential of the
watershed, while the slope direction had the least effect among the studied parameters. Having divided the
study area into five groups in terms of flood risk, the researchers identified areas with low to very high
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risks. According to the calculations, 126.07 square kilometers out of 281.23 square kilometers of the basin
area, mostly in the northern and eastern regions, were found to be in the high and very high risk ranges.
Conclusion

Based on the findings, the northern and eastern regions of Abolabbas River Basin had higher flood
potential, probably due to the higher number of runoff curves, the mountainous region of the study area and
the higher altitude of the basin area compared to other surrounding areas. Given that flooding in the
watershed is the result of various environmental and human-induced factors, appropriate management
measures can be taken to reduce flood damage based on the presented flood risk map in this study.
Developing an accurate spatial forecasting map can also help managers and planners identify flood-prone
and vulnerable areas for crisis management. In this regard, based on the results of the present study, it can
be concluded that the TOPSIS technique can be effectively used in the GIS environment for the
development of flood risk maps with a desirable degree of accuracy so as to assess urban and environmental
hazards (Kyung-Soo et al., 2013).
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Fig. 5- Flood risk map of Abolabbas River Basin using TOPSIS technique
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Table2- Area of each of the flood susceptibility classes in the Jare Dam basin

Flood risk value Area (Km?) Area (%)
Very low 11.07 4
Low 37.54 13
Moderate 106.55 38
High 113.08 40
Very high 12.99 5
sum 281.23 100
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