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ABSTRACT

Iran is prone to various natural disasters including floods. The location of zones
at risks of floods is necessary for making optimal decisions for its management. This study aims to locate
the zones with flood risk in the Lavasanat watershed using the fuzzy logic model.

YRGS In this research, the most important factors affecting floods, including precipitation, slope, land
use, distance from waterways, elevation, and lithology, were considered for flood risk zoning. These data
were classified and weighted based on the opinions of 30 experts in the fields of geography, natural
resources, and civil engineering. A questionnaire was prepared and distributed among them, and they
were asked to weigh each factor between 0 and 1. Then, based on the fuzzy logic model, flood zoning
maps were prepared in the ArcGIS software. To eliminate the limitations of fuzzy multiplication and sum
models, a fuzzy gamma operator of 0.9 was used for flood risk zoning. In the final prepared maps, the
study area was divided into five zones in terms of flood risk: Very high risk, high risk, moderate risk, low
risk, and no risk (safe).

EBME The results showed that the very high-risk zone covered 11.8% of the area, the high-risk zone
covered 11.3%, the moderate-risk zone covered 26.7%, the low-risk zone covered 30.2%, and the no-risk
zone covered 20%.

More than 23% of the region is in zones at high and very high risk of floods. These zones are
mainly located around the main waterway. In urban and rural planning and construction in the study
area, the requirements for flood prevention and risk mitigation, including the consideration of flood
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Extended Abstract

Introduction

lood is a natural disaster with severe nega-

tive impacts, especially on urban and peri-

urban areas. The consequences of flood

range from loss of life and property to dis-

ruption of essential services and infrastruc-
ture. Developing countries are particularly vulnerable to
these disasters due to factors such as rapid population
growth, inadequate infrastructure, and limited resources
for disaster preparedness and disaster response. Various
methods are used to mitigate the flood risks, ranging from
geological and sedimentological approaches to climate
change analyses. Among these methods, geomorphologi-
cal techniques offer a comprehensive approach by inte-
grating endogenous (internal processes of the Earth) and
exogenous (external processes of the Earth) agents. By
considering the interaction between geological features,
surface processes, and climate factors, geomorphological
methods provide comprehensive insights into risk zona-
tion and facilitate the development of effective hazard
mitigation measures and solutions. The purpose of this
study is to locate the zones at risk of floods in the Lava-
sanat watershed located in Shemiranat County, Tehran
Province, Iran. Due to its proximity to Tehran and having
a rustic nature, Lavasanat has high economic value; thus,
is always exposed to encroachments and illegal construc-
tions. The occurrence of floods can have adverse effects
on its watershed area and cause high sediment loads.

Methods

In this research, the flood risk zoning in the study area
was carried out based on the fuzzy logic model. The lay-
ers of slope, precipitation, distance from the waterway,
land use, elevation and lithology were used to zone the
flood risk. All layers were first classified. To implement
the fuzzy logic model, it is necessary to first weight the
layers based on the membership function. Each layer was
thus weighted and converted into raster layers, and the
layers were fuzzy in the value range of zero to one. The
weighting was done based on the opinions of 30 experts,
who were asked to complete a designed questionnaire
and score each factor from 0 to 1. The precipitation fac-
tor was weighted by considering four categories, while
distance from the waterway, slope, land use, and elevation
had five categories, and lithology had 10 categories. After
weighting the layers, we calculated them using the fuzzy
sum model which complements the algebraic multiplica-
tion model. In the output map based on this model, the
pixel values tend towards 1 (higher membership value).
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As a result, more pixels are placed in the “very high risk”
class. Then, the layers were fuzzified using the fuzzy mul-
tiplication model. In this model, all information layers are
multiplied together. This model causes the numbers in the
output map to become smaller and tend towards 0 (lower
membership value); as a result, fewer pixels are placed in
the “very safe” class.

Results

Based on the results, the safe zone had an area of 3450
hectares, covering 20% of the area. This zone was mainly
located away from waterways and was consistent with
the steep and high-altitude areas. The area of the low-risk
zone was 4874 hectares. Like the safe zone, this zone
was located away from waterways and mainly covered
the region’s central areas, which have the largest area in
the region. The area of the moderate-risk zone was 4276
hectares. The high-risk zone had an area of 2056 hectares,
which were mainly located around waterways on low
slopes and in areas with low vegetation cover. The very
high risk zone had an area of 1980 hectares, which was
located around waterways on low-slope areas, similar to
the high-risk zone.

Conclusion

More than 23% of the region is in zones at high and
very high risk of floods, which are mainly located around
the main waterway. In urban and rural planning, devel-
opment, and construction, the requirements for flood
prevention and risk reduction, including the provision of
retention and storage areas, should be considered.
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