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The impacts of environmental hazards are one of the main factors of increasing
vulnerability in protected areas. Therefore, identification of environmental hazards
and vulnerability degree in these areas is very important. In this regard, in the present
study, assessment of environmental hazards and vulnerability in the Hara protected
area was conducted in the conceptual framework of the DPSIR model. In the
following, after identifying the major environmental hazards in the region, the
priority and ranking of these hazards were determined using the TOPSIS method.
According to the results obtained, 31 factors are involved in the occurrence of
environmental hazards in the Hara protected area. 24 factors are of human origin and
7 factors are of environmental origin. The obtained results indicate that the main
cause of environmental hazards in the region is caused by human factors. In addition,
according to the results of weighting and prioritization of environmental hazards in
the region, the highest weight is assigned to the "severity of the impact" and the
lowest weight to the "probability of occurrence” of environmental hazards. The
degree of riskiness of the threatening factors of the region also indicates that out of
31 known factors, 11 factors are related to intolerable hazards and 10 factors are
significant environmental The degree of riskiness of the threatening factors of the
region also indicates that out of 31 known factors, 11 factors are related to
intolerable risks and 10 factors are significant environmental risks. Based on this, the
development of human activities and the continuation of the severity of
environmental hazards can lead to an increase in vulnerability as well as irreparable
effects on the mangrove protected area. Therefore, controlling these risks requires
integrated planning and management at the regional level. In this regard, the results
of this study can help decision makers and planners in formulating a management
plan as well as adopting strategic measures in this area by providing a range of
environmental hazards and the level of riskiness of the Hara protected area.
Accordingly, the development of human activities and the continuation of the
severity of environmental hazards can lead to an increase in vulnerability as well as
irreparable impacts on the Hara protected area. Therefore, controlling these hazards
requires integrated planning and management at the regional level. In this regard, the
results of this study can help decision-makers and planners in formulating a
management plan as well as adopting strategic measures in this area by providing a
range of environmental hazards and the level of riskiness of the Hara protected area.
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Introduction

Today, Protected Areas (PASs) are considered one of the most important natural ecosystems for the
protection of biodiversity, as well as the productivity of ecosystem services to provide livelihood and
human needs. These areas are special protection symbols that have received more attention and
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priority due to their high biodiversity as well as biological sensitivities and legal prohibitions in human
activities development.

In this regard, mangrove forests are the most valuable biological reserves and managed areas in the
world, whose ecological function is known to protect the coasts against waves and the speed of coastline
erosion. Hara PA is not excluded from this; this area is one of the Important Bird Areas (IBA) of the
country among the 105 regions of the country and also among the 5 Ecologically or Biologically
Significant Marine Areas (EBSA) located in Iran. Unfortunately, in recent years, due to population growth
and the development of excessive human activities, it has led to an increase in environmental hazards and
threats to habitat and biodiversity in these natural ecosystems. Accordingly, the present study aims to
identify environmental hazards in the conceptual framework of DPSIR model, as well as vulnerability
assessment can show a correct understanding of the relationships between the functions of mangrove
forests and its threatening factors, and this action is an effective step for the management and protection of
mangrove habitats in the Hara PA. In addition, in this study, an attempt was made to prioritize and rank
environmental hazards in the area by using TOPSIS multi-criteria decision-making methods and also to
provide optimal management solutions to control these risks.

Materials and methods

The present research was investigated by focusing on the environmental conditions of the Hara PAs and
all the stress factors and environmental hazards that disturb the ecological balance and endanger the
existence and survival of the area. This research consists of three stages, in the first stage, description,
system analysis, and recognition of environmental hazards of the area was conducted based on the
DPSIR method. In the second stage, the known environmental hazards were scored in five categories:
very high, high, medium, low, and very low (in the numerical range of 1, 3, 5, 7, and 9) and finally, in
the third stage, the hazards were graded according to TOPSIS was ranked and prioritized.

Discussion and Results

According to the obtained results, 31 factors play a role in the occurrence of environmental hazards in
Hara PA, out of 24 factors are of human origin and 7 factors are of environmental origin. The obtained
results indicate that the main cause of environmental hazards in the area is caused by human factors. In
addition, according to the results of weighting and prioritization of environmental hazards in the region,
the highest weight is assigned to the severity of the effect, and the lowest weight is allotted to the
probability of occurrence of environmental hazards. Also, the major environmental risks in the area with
the highest rating are, respectively, "excessive harvesting of branches and wandering camels”,
"petroleum spillage”, "changes in land cover/use", “construction of wharves and Ports", "Overfishing",
"Destruction of habitats”, "Innumerable boat traffic and stopping of barges”, "Water pollution”,
"Dredging and removal of bed sediment”, "Increasing the rate of natural sedimentation” and
"Introduction of non-native species". The degree of vulnerability of the threatening factors of the region
also indicates that out of 31 known factors, 11 factors are related to intolerable risks and 10 factors are
significant environmental hazards. Since coastal areas include a major part of various human activities
including social, economic, industrial, and military, they require comprehensive and multilateral
planning to reduce and control the impacts of environmental hazards in the area. Therefore, the
assessment of environmental hazards and the prioritization of these risks are very important in the studies
of integrated management plans of coastal areas as well as mangrove habitats.

Conclusion

According to the obtained results, the development of human activities and the continuation of the
severity of environmental hazards can lead to an increase in vulnerability, as well as irreparable effects
on the Hara PA. Therefore, controlling these hazards requires strategic planning and management
solutions at the regional level. In this regard, the results of this study can help the decision-makers and
planners in formulating a management plan, as well as adopting strategic measures in this area by
providing a range of environmental hazards and the degree of riskiness of Hara PA.
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