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Natural hazards with their various types and extent of influence are repeatable and
destructive phenomena that can harm people's lives and livelihoods. Considering that
many articles have been done in the field of environmental hazards in cities, while it
seems that industrial towns are a suitable option for research due to their special
position in the field of producing products needed by society and the accumulation of
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1. Introduction

Environmental hazards such as floods and earthquakes are always around us, and one of the main
tasks of hazard knowledge is to investigate the reactions and resistance of vulnerable human
environments against all kinds of environmental hazards. The term "environmental hazards" refers to
all potential threats that can endanger the environment, including humans and nature. These threats
originate either from the natural environment or from human activities, and the management of the
environment has faced many complications. In general, the phenomenon of hazards in the
environment is the result of the instability and incompatibility of the characteristics of the natural
environment (such as the earth's surface, biological phenomena and weather conditions) and the
human environment (such as security, technological factors, etc.) These hazards can turn into
dangerous incidents and serious damage to life or business due to inconsistent human interventions
and human infrastructure. Meanwhile, cities and villages, as the main centers of human concentration,
are vulnerable to physical changes and various natural hazards due to population density or the type of
materials and constructions. Also, industrial towns can be vulnerable to this type of hazards due to the
creation of an industrial area with various factories and the presence of workers, machines and
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sometimes dangerous structures and labor forces in them. On the other hand, in recent years, we have
witnessed the development of industrial towns in the country. According to official reports, currently
816 towns and industrial districts, including 498 towns and 318 industrial districts, are operating in the
country, which produce a very large amount of necessities needed by the society. Also, the large
number of workers in these industrial towns shows their high employment generation. Meanwhile,
environmental hazards such as floods and earthquakes can have a destructive effect on the
performance of these industrial units located in these towns. Therefore, in this article, an attempt was
made to identify environmental hazards in industrial towns, especially in the industrial town of East
Semnan, as the most important industrial town of Semnan, and to take an effective step in developing
appropriate solutions for managing these hazards by ranking them scientifically.

2. Materials and methods

In urban societies, achieving an environment free from danger and possible accidents in order to
protect the life and property of the people of the society has been a long-standing dream that mankind
has always been trying to achieve. Industrial towns are not exempt from this issue and it is important
to protect them from environmental hazards. In the present study, first, by reviewing the research
literature, the types of environmental hazards that can threaten industrial towns were extracted. Then,
with the opinion of experts, criteria were defined to evaluate these risks. Ten experts in this field have
been used in this research. These experts have been selected from both industry and university sectors
so that there is a suitable combination to provide expert opinions. In other words, these experts were
people who had at least five years of work experience in the health and safety unit of a company or
were related professors in the university. Then, a questionnaire based on the standard of paired
comparisons was designed and given to the experts. In the final calculations of this research, the
COCOSO method provided by Yazdani and others [1V] is used. This method is a method for
calculations related to multi-criteria decision making. Finally, sensitivity analysis is used to validate
the method.

3. Discussion and results

In this research, the COCOSO method was used to rank environmental hazards. In principle, in
ranking and decision-making systems, it cannot be concluded that the results are optimal, unless the
options happen in the real world and can be given a real score and then compared with the results of
the research work to determine whether the ranking has been done. How true it is, that this method is
not possible in the problem of this article, because many of these risks are potential risks and have not
happened yet. Instead, sensitivity analysis can be used to better examine the obtained results and
validate them. The purpose of sensitivity analysis is to see how changing the data affects the model
and the results and, in fact, determine how stable the results are. In this way, in the sensitivity analysis,
we need to change the data and check the results. These changes can be in the decision matrix data or
in the weights. Undoubtedly, a change in the data of the decision matrix, or in other words, a change in
the scores of the options compared to the criteria, will cause a change in the results, and the
investigation of this issue will not have a specific outcome. Therefore, the change in weights can show
a proper analysis of the sensitivity of the method. For this purpose, according to Yazdani and others
[61], 48 random data of three weights were created centered on the main weights. Calculations show
that despite the random change of weights, the model has a good stability to the changes. For example,
the first two options have been the first or second option in %34 of the time.

4. Conclusion

As seen, this research was done in order to rank environmental hazards in industrial towns. Due to the
fact that many articles have been done in the field of environmental hazards in cities, while industrial
towns, seem to be a good option for this research. Therefore, in this article, an attempt was made to
evaluate and rank the environmental hazards affecting Semnan industrial town .In this research, after
reviewing the literature, eight environmental hazards were identified for Semnan industrial town, and
three criteria were used to evaluate them according to the opinion of experts. Then, with the opinion of
experts, the decision matrix was formulated and ranking was done using the COCOSO method, the
result of which is as follows.
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. Intense heat
. Earthquake
. Heavy snow/heavy rain
. Lightning
. Wind and storm
. Flood
. Land subsidence

8. Hail

Therefore, intense heat was identified as the most important environmental hazard for Semnan
industrial town. In addition to shutting down industrial units, intense heat causes power outages and,
as a result, reduced production efficiency, accidents in the work environment, and breakdowns of
production equipment. In the second category, due to the earthquake-proneness of Semnan city, the
earthquake was recognized as an important natural hazard. A severe earthquake can have devastating
consequences such as destruction of production sheds, damage to machinery, fire and logistical
problems. The result of this research can be useful for the manufacturing companies located in
Semnan industrial town, and as a result, legal plans can be formulated to reduce the damages of these
hazards by forming specialized working groups.
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3. Weighted sum model

4. The weighted product model
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