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Flooding is one of the hazards that has caused a lot of damage in different regions in recent
years. Flooding is a devastating and destructive factor and is one of the hazards that causes a
lot of financial and human losses every year. The aim of this research is to identify and analyze
the key indicators that affect urban flooding in Talesh city. This research is applied in terms of
purpose and descriptive-analytical in terms of method with a futures research approach. The
Delphi technique, as well as the documentary and field survey methods, were used to collect
information. The statistical population of this study was 25 urban experts who were selected
based on snowball sampling. Among the 29 main variables that were selected by experts using
the Delphi method, based on the experts' scoring in the interaction matrix and entering these
scores into the MINMAC software, the results showed that 9 factors were identified as key
factors and effective indicators for causing floods in Talesh city, which are: precipitation,
vegetation, tree cutting, creation of agricultural lands, development of planning at the county
level, county management, plowing in the direction of the slope, development of settlements
in the river area, and population density. It is important to note that the creation of agricultural
lands based on cutting trees and destroying vegetation and increasing population, and other
important factors, in addition to heavy rainfall in the region, are the main cause of flooding in
Talesh city.
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Extended Abstract

Introduction

One of the dangers that has always threatened
the lives of human societies for centuries is the
occurrence of disasters and accidents that, in the
event of ignorance and lack of preparation,
cause irreparable damage to various aspects of
human life, including residential, social,
economic, environmental, and psychological
areas. According to United Nations statistics,
among natural hazards, floods and storms have
caused the most damage and casualties to
human societies. Considering that Iran is one of
the major flood-prone areas in the world and
sometimes destructive floods make parts of the
country unstable and in crisis, studying and
paying attention to understanding this
phenomenon becomes particularly important.
Iran is located in a region with high flood
intensity in the world, and in most of the past
years, about 70 percent of the annual funds of
the plan to reduce the effects of natural disasters
and unforeseen events have been spent on
compensating for the damages caused by them,
and the 250 percent growth in the country's
flood damages in the past five decades also
confirms this claim. In view of this, the flood
trend in the north of the country has also
increased sevenfold compared to the previous
four decades, with 74 percent of these incidents
occurring in the past twenty years. Gilan
province is also considered one of the country's
disaster-prone provinces, and according to the
announcement of the Director General of the
Governorate's Crisis Management, Gilan is
among the top five provinces in facing natural
disasters. Also, its proximity to the Caspian Sea
and the benefit of oil and gas fields have given
it a special political and economic position.

Methodology

The research method in this study is descriptive-
analytical, an applied study based on a futures
research approach. In the first round, using the
content analysis method in the form of a closed
questionnaire, the effective components on the
spread of urban flooding were collected. In the
second round of Delphi, the effective
components from the first stage were
prioritized. In this way, the total number of
items raised in the first round was summarized
and presented to a limited number of experts for

opinion in order to identify the most important
variables. In the second stage of the research
process, using the interaction matrix, the degree
of influence of the primary factors on each other
was scored in the form of an expert
questionnaire and by considering the effect of
the row on the column. The degree of
correlation of the variables was also measured
between zero and three. In the next step, the
scores were entered into the MICMAC
software. The output of the interaction analysis
model shows the relationships between the
variables, which the MICMAC software has the
ability to convert relationships into special
shapes and diagrams and with its features
enables easy analysis of the relationships of the
system structure.

Results and discussion

The results of the scatter diagram of variables
and their positions based on the direct effects of
variables using the MIMAC software indicate
that among the 29 key factors identified in the
vulnerability of Talesh city, 4 factors
(precipitation, city management, planning at the
city level, population density) have a greater
impact on the creation of floods in Talesh city.
In this research, the strategic and most key
variables include precipitation, city
management, planning at the city level, and
population density. In the second category,
which is located in the northeastern area of the
figure, there are variables that have high impact,
including vegetation cover, development of
settlements in the river area, cutting down trees,
creation of agricultural land, vegetation cover,
human factors such as plowing in the direction
of the slope, land uses, and land use zoning. The
status of these variables in the development of
Talesh city is both in the group of many other
variables and has a great impact on other
variables. The third group is the regulatory
variables that are located in the center of the
figure and can be upgraded to influential
variables or bimodal variables depending on
government policies; these variables include the
removal of materials from river banks and the
management of the county's crisis. The category
of influential variables that are most affected by
other variables includes the variables of the
watershed, drainage network, runoff collection
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system, local flood barriers, construction of
forest roads, soil and erosion. The last group is
the independent variables.

Conclusion

The key factors affecting the flooding of Talesh
city with a futures research approach are natural
(rainfall, vegetation), infrastructural (human
factors such as plowing on slopes, cutting down
trees, creating agricultural land) and social (city
management, planning at the city level,
population density). It is suggested that a study
be written and compiled on the pathology of
flooding of communication networks and vital
arteries based on emergency routes in urban and
rural settlements of Talesh city. The use of
modern and up-to-date technologies and
equipment should be used to better provide
services and the desired method of relief to
population centers in need of relief during a
possible flood crisis in population settlements of
Talesh city. The creation of minimum criteria

and standards for important, sensitive and vital
uses should be considered. The successful
experiences of advanced flood-prone countries
should be used to optimally manage the
potential flood crisis in Talesh city, and
appropriate mechanisms should be considered
to prevent the establishment and creation of
urban settlements, as well as the construction of
buildings in flood-prone areas.
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