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ABSTRACT

Due to the increasing incidence of floods, particularly in urban areas,
and their associated risks to life, finance, and the environment, zoning
flood-prone locations is of utmost importance. Therefore, current
descriptive-analytical research aims to identify effective variables in
flood risk zoning and assess the vulnerability of llam City to flood
risk. The study identified factors affecting flood vulnerability zoning
based on 11 variables sourced from different studies. The AHP
method was then used to assess the opinions of 73 experts and weight
experts, in relation to each variable, through the Export Choice
software. Finally, the FAHP method was employed alongside GIS
software to generate maps showing Ilam city's flood risk vulnerability
zoning. When zoning Ilam city's vulnerability to floods, we examined
11 variables. Of these, three variables stand out: distance from
waterways, with a weight of 0.244; distance from the river, with a
weight of 0.126; and slope direction, with a weight of 1.102. These
variables play a key role in determining the vulnerability of llam city
to floods. A significant portion of Ilam city, spanning 1687 hectares,
exhibits a high susceptibility to flood hazards due to its unique
topographic and geologic features. The analysis of flood risk zoning
in Ilam city indicates that the northwest, west, southwest, and south
regions experience a lower level of vulnerability than other parts of
the city. Conversely, a significant portion of the central, eastern, and
northeastern regions of Ilam are vulnerable to such risks. In the
following, suggestions have been made to reduce the vulnerability of
Ilam city to floods.
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Extended Abstract

Introduction

Among the natural hazards, floods have
been the most common, deadly and costly
natural hazards in history (Mokhtari et al.,
2019: 498). Today, climate changes and
human intervention in nature have caused
the increase in the intensity and occurrence
of floods in the world and the occurrence of
severe floods in some countries and
increased damage to structures,
infrastructures and human casualties
(Hassanzadeh et al., 1400: 332). In Iran, as
in other flood-prone areas of the world, in
recent decades, the severity of floods and the
amount of damage caused by them have
increased significantly. Meanwhile, the city
of llam is one of the border cities of the
country with a 425 km border with Iraq and
due to the geographical and natural
conditions, the type of climate, and the
surrounding forests, having 7% of the
country's oil and 11% of the country's gas
reserves with a lot of investment in these two
sectors. And being connected to the Karbala
highway, adjacent to large provinces such as
Kermanshah and Khuzestan, as well as
being tourist-friendly, are strategic points.
Also, due to the special characteristics of
llam city such as: location in Karkheh
catchment area and flood potential, climatic
fluctuations along with the location and
headquarters of Ilam city in the Zagros
highlands with the steep slope of the heights
connected to the city, non-observance of
urban construction rules, being flood prone
and The presence of very old structures in
some parts of the city, the presence of
defenseless spaces, unstable marginal
neighborhoods with steep slopes, and not
observing the patterns of adjacent land uses
in the city, etc., are considered as one of the
high-risk and flood-prone cities of the
Zagros region. In this regard, every year we
witness the occurrence of various natural
hazards such as floods in the llam watershed,
which in some cases cause loss of life in
addition to extensive financial losses. In
order to prevent these accidents and reduce
these losses and casualties, it seems
necessary and logical to identify the places
and areas prone to flooding and some kind
of sensitive areas in this field. Therefore, in

the present research, it has been tried to
identify the most important criteria and
variables affecting flood zoning in the first
step, and in the next step, the degree of
vulnerability of Ilam city to flood risk has
been investigated.

Methodology

The current research is based on practical
purpose and based on descriptive-analytical
method. According to the main goal of this
research "zoning the degree of vulnerability
of llam city against floods" it consists of 3
stages as follows:

e Identifying the important and effective
criteria and variables in zoning the
vulnerability of llam city against floods
according to the studies and available

information.

e Using the AHP method to weight the
variables related to flood zoning.

e The last step is to determine the state of
flood risk zoning in the city of llam using the
integration of variables (maps) in the GIS
environment.

Results and discussion

As previously mentioned, based on the
studies conducted in the field of flood
vulnerability  zoning and  available
information and maps, the most important
variables affecting the zoning of llam city's
flood vulnerability in the form of 2 natural
and planning criteria and 11 variables: land
slope, slope direction, altitude, climate,
distance from the river, geology, distance
from the waterway and erosion (natural
parameters); Distance from roads, land use,
distance from buildings (planning criteria)
were identified. In the zoning of Ilam city's
vulnerability to floods, out of 11 variables
examined, 3 variables are distance from
waterways with a weight of 0.244; The
distance from the river with a weight of
0.126 and the slope direction with a weight
of 0.102 are the most important variables
and play a key role in zoning the
vulnerability of llam city against floods.
Examining the zoning status of Ilam city's
vulnerability to flood risk shows that the
northwest, west, southwest and south parts
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of Ilam city are in a less vulnerable state than
other areas of llam city. Also, most of the
central, eastern and northeastern parts of

Ilam are in a state of high vulnerability .Also,

more than 600 hectares of the area of llam
city are in high and very high vulnerability
state in case of an earthquake, 580 hectares
of Ilam city are in low and very low
vulnerability state. Finally, 299 hectares of
[lam city is in a medium vulnerability state.
The city of Ilam is in a position due to its
topographical situation and also due to its
location among the mountain ranges that
surround a large part of the city.. Due to the
presence of high altitudes in the eastern and
northern parts of the city, this area acts as a
catchment with a high slope during torrential
rains and sends a large volume of water to
the downstream slopes. Also, the northern
direction of Illam city has more humidity
because it is exposed to less light, and this
factor causes more vegetation to grow, the
presence of denser vegetation causes more
water absorption, and this factor causes
runoff to be minimized.

Conclusion

In general, the investigation of the
vulnerability of llam city against floods has
been done in 5 vulnerability classes: very
low, low, medium, high and very high;
Based on this, 1860 hectares of llam city will
be placed in the low vulnerability class in
case of flood in this city. 1204 hectares of the
city are in the medium class and finally 1687
hectares of the city of llam are in the high
and very high vulnerability class, which can
make Ilam city face major challenges in the
event of a flood. Examining the status of 14
urban areas in the 4th district of Ilam shows
that out of the 4 urban areas related to the 1st
area, two urban areas are Tepeh Shahid and
Markazi; From region 2, which has 2 urban
areas, Banborz urban area; From the 3rd
region, out of the 4 urban districts, Shahabad
and Nowruzabad districts, and finally, out of
the 4 urban districts related to the 4th region,
only the Azadegan district is exposed to high
vulnerability due to floods.
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