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Abstract

Public-Private-People Partnership (4P) is important to promote and improve wildfire prevention and control through
research and evaluation. Understanding and collaboration among local residents and different jurisdictions are needed,
such as municipalities and provincial land management agencies. The collaborative action requires the adoption and
acceptance of fire management plans and the participation of local communities and residents in fire risk mitigation
measures. In 2019, we conducted a field survey of a random sample (n = 120) of local communities in one of the greatest
fire-risk areas in Siahkal County in Guilan province. The survey asked about respondents’ risk perceptions, wildfire
experiences, knowledge of wildfire, awareness of mitigation, adoption of mitigation measures, and demographic factors
and social characteristics. Based on the results, with respect to fire causes, the respondent's perceptions was realistic at
the general level, although the majority of respondents rated the wildfire risk to their environment as low to moderate.
The studied community was less familiar with fire mitigation activities and a general lack of awareness about the wildfire
risk and fire mitigation behaviors has emerged from the study. At a broad level, the results of this study visualize the
importance of specifying the human dimension of wildfire risk. Assessing human perceptions and detailed information
on fire causes, impacts, and governance policies are crucial to improving the effectiveness of fire management activities.
The results of these studies will support effective fire management plans that are more adapted to local conditions and
more general acceptance by society.
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Introduction

During the last years, population growth and the expansion of agricultural areas have led to an increase in the occurrence
of wildfires, especially anthropogenic fires (Phalan et al., 2013; Welch et al., 2013). Therefore, social aspects related to
fire management have become critical issues in wildfire management (Burns et al., 2008; Faulkner et al., 2009).
Understanding the social aspects and the human dimensions of wildfires can contribute improving fire management and
increasing the resilience of fire-related communities against wildfires (Toman et al., 2013).

Community-based management of wildfire is developed based on the capacity building of a local community in managing
and dealing with fire-related issues, especially adopting and accepting the fire risk-mitigation measures. These fire risk-
mitigation measures are the result of several dynamic factors (Champ et al., 2013) that interact with each other and affect
people's perceptions of fire risk. Several studies have been conducted regarding the human dimensions of fires and the
assessment of fire risk perception and fire risk-mitigation measures (Burn et al., 2008; Champ et al., 2013; Calvifio-
Cancela & Cafiizo-Novelle, 2018; Gordon et al., 2018). Based on the results presented in these studies, the general
perception of fire risk is influenced by the residents' previous experience of fire in the region, and fire as a man-made risk
can be controlled and managed with the participation of local communities and land managers. However, the research on
the social aspects and human dimensions of fire in the forests of Iran is very limited. The main purpose of this study is to
assess the fire risk perception by people living in or near the forest, acceptance of risk and knowledge, and acceptance of
fire management strategy and fire risk-mitigation measures in a fire-prone area in the north of Iran. In this research, the
attitude of the villagers and forest dwellers of the Siahkal forest area in Guilan province, N Iran regarding fire, their fire
risk perception, their knowledge and participation in fire risk-mitigation measures, and their priorities for fire management
were assessed, along with their social and demographic characteristics. In general, this study points to the necessity of
local residents' participation in fire planning and increasing communication about fire risk and its management options.

Methodology

This study was conducted in the three villages of Bezgah, Dehgah, and Malekroud (with a population of 70, 77, and 596,
respectively according to the census 2015 by the Statistical Center of Iran) in the central part of Siahkal county in Guilan
province, due to the historical record of wildfires and also the participation of local communities in wildfire incidents in
this area (Figure 1).
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Figure (1): Location of the three studied villages in the central part of
Siahkal county, Guilan province.

The statistical population of the study is local residents of three villages (Figure 1), which was selected using a
proportional stratified random sampling (Calvifio-Cancela & Cafiizo-Novelle, 2018), and 120 people as a selected sample.
The research tool was based on the survey method and the use of a questionnaire. The preparation of the questionnaire
including open and closed questions was arranged based on the main research questions. The reliability of the
questionnaire was confirmed by calculating the numerical value of the alpha coefficient using Cronbach's Alpha Formula
with the value of 0.96.

In this survey, the residents' perception of fire risk, fire experiences, fire knowledge, awareness of fire risk-mitigation
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measures and limitations for using these measures, demographic factors, and their social characteristics are asked.

The questionnaire contained 15 questions. There were three questions about socio-demographic characteristics such as
age, gender, and education. 11 closed questions were designed to assess the residents' perception regarding two aspects
in two groups: 1) use of fire for daily activities and its impact on the environment and 2) knowledge about firefighting
techniques, their implementation, and the personal ability of the responder. Closed questions included two types of
questions. The first one consisted of "yes/no" answers, while the second type consisted of scoring the answers in the
questionnaire, which was created based on qualitative variables. In this study, a 5-point Likert scale, which includes five
answer options from one "less important” to five "very important”, was used to convert qualitative answers into
quantitative values. Furthermore, open questions were used for more detailed responses about the choices made in closed
questions.

To determine the normality of the distribution of sample data, the Kolmogorov-Smirnov test was used in SPSS 22.0.
Based on the results of the normality test, statistical analyzes were done using the non-parametric Mann-Whitney U test
to classify the social structure and the frequency of responses among the selected samples and to test whether different
socio-demographic variables affect the residents' opinions or not.

Results and Discussion

The respondent sample included 120 local residents, 35 women, and 85 men. Their average age was 46 years (between
18 and 79 years). In terms of education, 10% had primary education, 63% had secondary education and 20% had a
university education. 7% were illiterate or only have the ability to read and write. Based on the analysis of the obtained
results, the risk of fire in the study area was perceived more by the respondents with a higher degree of education. The
result is consistent with the studies of Diaz et al. (2016) and Gordon et al. (2010) in which a higher understanding of local
environmental issues such as wildfires and higher acceptance of fire management methods are related to higher education
levels.

In the study area, according to more than 90% of the respondents from different ages, sex, and education groups, fire is a
destructive phenomenon, especially for their environment. Moreover, the environmental destruction of fire is the most
important negative effect of fire (86%) in the study area, which destroys the soil, plants, and animals, as well as changes
agricultural production (Sun et al., 2019). Regarding the use of fire and its types, 60% of the sample expressed the
experience of personal use of fire in their activities such as burning fields, cooking, and charcoal production. Considering
the understanding of the risk and its level, 75% of the residents have understood the fire risk in the study area. However,
their understanding of the fire risk in the area of their lives and properties was between low and medium risks
(approximately 80%). Regarding the fire experience, most of the residents were familiar with wildfire in the area through
the media (96%) as well as direct observation of fire (52%) and fear of this incident (29%) near their residence area. The
studied population mentioned 7 different reasons for wildfires, which are mostly human-based. The most mentioned cases
include carelessness and as a result unwanted and improperly managed fires in daily activities (31%), intentional
combustion (27%), burning field (19%), and cigarette residues (13%).

Improving awareness about the use of fire (68%) among residents was considered the best solution to reduce the effects
of fire. Other useful measures suggested to reduce the risk of fire include fire preparation such as equipping local
communities (17%), monitoring (14%), banning the use of fire (12%), and fire prevention such as building fire breaks
(12%). Based on the results, only three percent of the population had participated in a fire prevention and firefighting
training course. 57% of the respondents said that they participated in firefighting activities as volunteers. Regarding the
awareness of effective firefighting methods, only 26% of the residents stated that they have a relative knowledge of these
methods. However, most of the respondents (94%) did not know about prescribed fire and did not know how to implement
it. In addition, 68% of the population consider the fire-breaks as a prerequisite for fire control.

In this study, the lack of public awareness about fire ignition as well as the low precision in using fire, along with the
mismanagement of agricultural activities and land management, is emphasized by the people. In addition to the need to
increase people's awareness, the need to expand the participation of local communities in educational activities has also
been emphasized. Kent et al. (2003) reported that the efforts of organizations and institutions to educate and communicate
with local groups during a fire incident can lead to cooperation among forest management organizations, local
governments, and residents to prepare against future fires, and help to restore the area after the fire. Olsen & Shindler
(2007, 2010) also found that public perception of fire and how to adopt and apply forest fire management decisions are
very effective in these partnerships.

In general, most people involved in firefighting are local people and volunteers. Most of the residents related the success
of firefighting activities to the high level of people's participation in firefighting. Residents in fire-sensitive communities
are usually aware of fire risk in their area and take measures to mitigate fire risk (Kyle et al., 2010; Ryan, 2010).

Conclusion
The responsibility of mitigating fire risk in forests and rangelands, especially in areas adjacent to settlements, is the
responsibility of all residents and land owners along with natural resource management institutions. These partners should
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have plans for training and assistance in this process. Nevertheless, in Iran, there is still not enough knowledge about how
to create the highest level of fire preparedness, as well as how to equip and prepare local people to act effectively in crisis
times. Another important point is community cohesion and how it affects community participation in wildfire risk
reduction. In this regard, there is a need to study the levels of local community participation in fire preparedness efforts.
In addition, there is a need to investigate the effectiveness of various measures to reduce fire risk, especially related to
the structure and changes of the region, in order to improve the preparedness of local communities against fire in future
studies. Furthermore, it is necessary to evaluate different methods to strengthen education and awareness according to the
socio-economic conditions of the region to achieve more effective solutions for fire risk mitigation and the perception of
managers and teachers of these conditions.
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