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ABSTRACT

The growing concern about climate change has increased awareness about
the essential role of forest ecosystems. About 36% of forest lands in the world have affected by forest
fires. Fire affects the functioning of the ecosystem and forests and causes soil erosion and changes in the
carbon cycle over the climate, vegetation and lands. This study aims to identify and analyze the policies
for the management of man-made fires in the Zagros forests, with a focus on the causes of man-made
forest fires (intentional or accidental)

YT Using the system dynamics approach, the model of forest fire management was designed in
Vensim DSS software, version 6.4E with the participation of natural resources policy makers from the
Lorestan province in Iran and the fire data of North Zagros forests. The model was simulated over a
20-year horizon. Based on the Monte Carlo sensitivity analysis. forest fire management policies were
investigated based on three main strategies: Prevention of fire incidents in the forests and pastures of
North Zagros, command and management of fire incidents in the forests and pastures of North Zagros,
and reconstruction of the forests and pastures of North Zagros after the fire incident. Finally, by applying
the policies, each strategy was tested separately on the model and the results were compared.

EHMIE Based on the results of the model simulation, the propose policies included: 1. Providing forest
protection equipment, 2. Matching the number of rangers with the density of forests, 3. Specialized training
for rescue and protection forces, 4. Raising public awareness about the consequences of forest damage using
local and national media, 5. Supporting NGOs and training local volunteers to protect forests and pastures,
6. Developing incident command systems, 7. Developing a decision-support system based on knowledge
management of forest fires, 8. Developing an incident command system for inter-organizational coordination at
the time of fire incidents and 9. Investigating and analyzing the root causes of each fire incident.

The proposed model is an application of the system dynamics approach for developing
policies of man-made forest fire management, validated based on the fire data of the North Zagros
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Extended Abstract

Introduction

he growing concern about climate change
has increased awareness about the essen-
tial role of forest ecosystems. About 36%
of forest lands in the world have affected
by forest fires. Fire affects the functioning
of the ecosystem and forests and causes soil erosion and
changes in the carbon cycle over the climate, vegetation
and lands. One of the most valuable forest reserves in Iran
is the Zagros forests, which are spread over 11 provinces
of the country with an area of 6 million hectares and make
up 40% of Iran’s forests. According to the statistics of nat-
ural resources of Lorestan province in Iran, 109 fires had
occurred in the forests of this province from 2008 to 2020.
In these fires, 17,755 hectares of Lorestan forests burned.
Considering the necessity of protecting forests and pas-
tures and preventing the destruction of valuable natural
reserves of the country, in this study, by focusing on the
causes of man-made forest fires (intentional or accidental)
in Zagros forests in Lorestan province, we aim to design
a dynamic model of the forest fire management system
to analyze the policies for managing man-made fires in
Zagros forests.

Methods

This study uses a system dynamics approach. First, the
dynamic model of the forest fire management system was
designed in Vensim software, version DSS 6.4E with the
participation of natural resource policy makers of Lo-
restan province and using the fire data of North Zagros
forests during 2016-2020. For validation, in addition to
using the Boundary Adequacy test to address the prob-
lem and match the model structure with the descriptive
knowledge of the system based on the criteria of cred-
ibility, transferability, dependability and transferability,
we used the structural validity test, the integration error,
and the behavior reproduction test. After validation, the
model was simulated over a 20-year horizon. According
to the results of Monte Carlo sensitivity analysis, forest
fire management policies, three strategies were identi-
fied: Prevention of fire incident in the forests and pastures
of North Zagros, command and management of the fire
incident in the forests and pastures of North Zagros and
reconstruction of the forests and pastures of North Za-
gros after the fire incident. By applying the policies, each
strategy was tested separately on the model and the results
were compared.

' Disaster Prevention and
‘ Management Knowledge

Results

Based on the findings of the model simulation, the
selected combined policies were identified as follows,
considering the budget limit of about 40 thousand mil-
lion Iranian Rials (IRR):

1. Provision of forest protection equipment by in-
creasing the annual budget for the protection of natural
resources of Lorestan province and increasing the al-
location of financial resources to protection equipment
(estimated budget=800 million IRR,

2. Matching the number of rangers with the density
of the forests and pastures of North Zagros by applying
an increase estimate of 1.3 fire management specialists,
and a 5% increase in the annual budget for the protec-
tion of natural resources of Lorestan province (estimated
budget=20,000 million IRR),

3. Specialized education for the rescue and protection
forces, the increase of 2% in the annual budget for the
protection of natural resources of the province, and the
increase in the allocation of financial resources for edu-
cation (estimated budget=3200 million IRR,

4. Informing people about the consequences of forest
damage using local and national media (estimated bud-
get=1000 million IRR),

5. Supporting NGOs and training local volunteers to
support forests and pastures, and providing education
to 100 native volunteers during 2 years (estimated bud-
get=1000 million IRR),

6. Development of fire notification systems for forests
and pastures, a 3% increase in the annual budget for the
protection of natural resources of the province, and an in-
crease in the design of public notification and warning sys-
tems during 2 years (estimated budget=4000 million IRR),

7. Development of a decision support system based
on the knowledge management of forest fires and pas-
tures, and a 1.5% increase in the allocation of financial
resources to crisis management research and the design
of an incident command system for inter-organizational
coordination during 2 years (estimated budget=5000 mil-
lion IRR),

8. Designing and developing an incident command
system for inter-organizational coordination at the time
of fire incident during 2 years (estimated budget=1500
million IRR),
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9. Investigating and analyzing the root causes of ev-
ery fire incident in forests and pastures and doubling the
allocation of financial resources to crisis management
research for the analysis of the causes of fires (estimated
budget=300 million IRR).

Conclusion

The proposed model is an application of the system
dynamics approach to develop policies for management
of man-made fires in the north Zagros forests in Lores-
tan province and its validity was confirmed according
to the fire data of the north Zagros forests in the prov-
ince. For the future studies, it is recommended that the
developed model be examined according to the natural
causes of forest fires, and comprehensive policies should
be investigated according to the climate change process.
Due to the importance of a forest fire warning system, its
development is also recommended. The model is also rec-
ommended to be analyzed according to the data of other
forests at risk of fire and the results should be compared.

Considering the role of policy makers at the national
level on budgeting and planning at the regional level, it
is recommended that the system dynamics model with
the participation of selected policy makers and decision
makers should be developed in future researches based
on the soft systems approach. In addition, according to the
emphasis on social participation in crisis management,
studies on the development of the governance system of
natural resources protection and specifically the manage-
ment of fire incidents in the country’s forests and pastures
should be carried out, and the fields of participation for
the private sector, local communities, and NGOs should
be identified based on the law.
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