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Abstract

Today, the situation of informal settlements is tied to challenges such as increasing population growth, poverty,
unemployment, social anomaly, unstable housing, severe weakness of essential infrastructures, etc. These
challenges are greatly aggravated if we do not pay attention to natural hazards, such as floods, which cause many
human and financial losses. As the largest informal settlement in Kurdistan province, Naysar is currently facing
the aforementioned challenges. If a flood occurs in this dense urban space, the resulting damages can cause
irreparable damage to the residents and its urban environment. Therefore, the main goal of the present applied
research, which was carried out with descriptive-analytical method, is to identify areas exposed to flood risk in
Naysar as an informal settlement using 17 key criteria. Google Earth Engine website, Arc Map software and other
available databases have been used to prepare the examined layers. Also, using Sentinel-1 radar images, 100 flood
zones in Naysar have been extracted. The opinions of 15 experts and researchers were used to weight the main
criteria of the research, and the Fuzzy Overlay method and the Sum function were used to prepare the final zoning
map. The results of the research showed that the three layers of slope, distance from the river and density of the
river have the most weight with the values of 0.1345, 0.1032 and 0.0928 respectively. The results of Naysar zoning
showed that 98.01 hectares (30.47 percent) are located in very low and low risk zones, 81.56 hectares (25.36
percent) are in medium risk zones and 142.04 hectares (44.16 percent) in high and very high-risk zoning.
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Extended Abstract

Introduction

In order to manage flood risk and reduce its
damages, the time of flood occurrence can be
monitored correctly by using modern
technologies and  information  systems.
Meanwhile, for an effective response during
floods, quick monitoring of flood-prone areas
through zoning different geographic areas is
very vital to reduce damages. Various methods
and indicators have been used for zoning and
accurate modeling of flood risk. Meanwhile,
relying on approaches based on remote sensing
and geographic information system is a low-
cost tool that can be profitably used for flood
zoning. By identifying flood-prone areas, the
damage caused by floods can be greatly reduced
in different parts. For this reason, the
preparation of flood risk zoning maps for the
bodies and organizations responsible for its
management is one of the basic requirements.
Because thanks to it, they can deploy their
equipment and facilities for quick response in
high-risk places and reduce the damages caused
by floods. Considering the harmful financial,
human, and environmental effects of flood risk,
it is very important to identify flood-prone areas
in order to manage this risk. Because through it,
while identifying the residential and non-
residential spaces that are at risk of flooding, it
is also possible to identify high-risk spaces and
through it, it is possible to prevent construction
in these high-risk spaces. According to the
mentioned contents, the basic problem of the
current research is: What is the distribution of
flood zones in Naysar? and how much of the
area of Naysar is located in areas with high risk
of flooding?

Methodology

Based on the divisions made regarding the
research method, the present research is in the
applied research group in terms of the purpose
and the method used, which was carried out
using the descriptive-analytical method. In
order to achieve the main goal of the research,
various steps have been taken, which have been
described in a systematic process. In this way,
first by reviewing the sources related to the
subject under study, effective factors related to
flood zoning (17 layers) have been identified. In
the following, layers have been prepared using
related sites and software. After extracting the
17 layers using the tools available in the Arc
Map software, necessary processing has been
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done on the layers. At this stage, using the
opinions of researchers, experts and previous
studies, weighting has been done to the classes
of each layer. According to the nature of the
fuzzy theory, the weight of the layers is between
0 and 1, in which the number 1 has the highest
value and 0 the lowest value. In the following,
to prepare the final zone of flooded areas in the
studied area, the opinions of researchers and
experts have been used to weigh the criteria
used. It should be noted that the opinions of 15
people were used to weight the criteria, and the
fuzzy overlay method and the Sum function
were used to prepare the final zoning map.

Results and discussion

The results of the research showed that the three
layers of slope, distance from the river and
density of the river have the most weight with
the values of 0.1345, 0.1032 and 0.0928
respectively. The results of Naysar zoning
showed that 98.01 hectares (30.47 percent) are
located in very low and low risk zones, 81.56
hectares (25.36 percent) are in medium risk
zones and 142.04 hectares (44.16 percent) in
high and very high-risk zoning.

Conclusion

Informal settlements face many challenges and
issues by nature and are often at an
inappropriate level in terms of having other
objective  and  subjective  criteria  of
development. Citizens living in these unstable
spaces can be considered among the most
vulnerable sections of the society. Despite the
numerous restrictions and exclusions of citizens
living in informal settlements, in the event of
natural disasters, the damage caused by these
disasters can be the basis of serious crises in
these residential spaces. Among natural
disasters, flood is one of the most destructive
and frequent hazards that can cause numerous
financial and human damages. In fact, the
occurrence of floods in informal settlements,
which inherently face many challenges, can
seriously threaten the livelihood of its residents.
Naysar, as one of the largest informal
settlements in western Iran, is not exempt from
the above rule. Therefore, identifying areas at
risk of flooding in Naysar can be an important
step in the direction of crisis management in this
urban space. The results of the research showed
that about 70% of the investigated area in the
informal settlement of Naysar is located in
medium, high and very high-risk areas. This
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situation indicates the unfavorable condition of
Naiser in terms of facing the risk of flooding.
According to the results obtained in the
direction of managing the flood crisis in Naysar,
the following suggestions are presented:
informing the citizens living in Naysar about
areas at risk of flooding through mass media,
social networks, etc.; Preventing construction
and any activity in flood zones located in
medium, high and very high risk classes;

Equipping residential blocks, roads, etc. with
surface water disposal system; Educating
citizens on how to deal with floods;
Construction of emergency medical and rescue
centers in compliance with safety principles in
the vicinity of dangerous areas; Stabilization of
houses and facilities and equipment built in
areas at risk.
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