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Abstract

Understanding the flood phenomenon and estimating flood potential play an
important role in flood management and forecasting in any region. Due to the
flood events in Mahneshan-Angoran watershed, located in Zanjan province,
Central Iran, in this study, the effective factors on flooding in this watershed were
investigated. For this purpose, with respect to the importance of the curve number
(CN) map and its non-existence, first the CV map of the study area was created
by combining the maps of soil, land use, Digital Elevation Model (DEM) and
look up table in GIS environment. Then, using AHP method and based on the
combined effects approach, appropriate weights were assigned to each of the
effective factors including slope, slope direction, land use, curve number, branch
ratio, drainage density, precipitation, basin length and basin lithology. The flood
risk map was prepared from the overlap of the weighted layers in the GIS
environment. The results of AHP method showed that the highest weight among
the effective factors is equal to 0.326, which belongs to the factor of the basin
Curve Number. Other effective factors are: land use, slope, precipitation, drainage
density, branching ratio, basin length, slope direction and lithological factor,
which respectively have weights affecting flooding equal to 0.174, 0.142, 0.118,
0.090, 0.051, 0.042, 0.042 and 0.016. The obtained flood map reveals that the
western parts of the study area have a higher risk of flooding than the other parts
of the basin while comparing the flood map with the maps of precipitation and
elevation of the watershed indicates that due to higher altitude and more rainfall
in the western sections, the risk of flooding in this part is serious, and preventive
measures should be taken there.
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1. Introduction
Flood is one of the natural disasters in the world that causes many human and financial losses every

year. In Iran, the second destructive event after the earthquake is the flood. The area of flood prone
areas in the country is estimated to be around 91 million hectares; In other words, 55% of our country's
surface has a direct role in the production of runoff, of which about 42% has moderate to very high
flood intensity. More information about this phenomenon from various viewpoints of
hydrometeorology, such as the basin management system, analysis of rainfall-runoff models, and
determining flood zones, will not only reduce damages, but also lead to the prediction of flood
phenomena. Due to the occurrence of many floods in the Mahnshan-Angoran watershed during the past
years and also the lack of a curve number map for this area to carry out hydrological studies, in the
present study, by calculating and using the morphological characteristics of this study area, a curve
number map was created for it, which can be used for other researchers. Also, the physical and climatic
factors affecting the occurrence of floods in this watershed have been examined, and by using the
method of hierarchical analysis AHP and combining the effects of these factors, a flood risk map of this
watershed has been prepared and assessed.

2. Materials and Methods
The Mahnshan-Angoran watershed is located in the west of Zanjan province and is one of the sub-

basins of Sefidroud River which is located within the Mazandaran Sea basin. The long-term average
rainfall in this area is equal to 251 mm and the most important river in this watershed is Ghazal-Ozun.
The area of this watershed is about 4838.74 square kilometers and its perimeter is 331.87 kilometers.
The maximum and minimum height of this area is 3278.56 and 1105.92 meters from the sea level,
respectively. In this research, eight physical factors affecting the flooding of a basin include: curve
number, land use, slope, slop direction, drainage network, branching ratio, the highest river in the basin
and the lithology of the basin, as well as the climatic factor of precipitation have been investigated and
mapped in GIS environment. Then, each of factors was weighted by the use of AHP Hierarchical
Analysis based on the opinion of the researchers having information about the study area. Finally, the
map of flooding potential was prepared for Mahneshan-Angoran watershed by overlapping the
weighted map of the nine factors.

3. Results

Results showed that the Curve Number map of the study area has seven classes while the most and least
area belongs to the classes of CV= 84 and CV= 68, respectively. Also, the obtained map of flood
potential indicates that the western parts of the watershed have the highest potential for flooding. Since
this part of the study area have the most precipitation and highest altitude, the risk of flooding in this
part is serious, and preventive measures should be taken there.

4.  Discussion and Conclusion

With respect to the results of this study, it can be concluded that Factors affecting the flooding of each
region should be determined and investigated according to the morphology of the basin; because the
factors affecting flooding are different according to the natural conditions and complexities of each
basin.
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