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Abstract 

The frequent forest fires along the Sebangau River in Central Kalimantan, particularly during the dry season, have emerged as a 
significant environmental issue, driven by human activities such as the burning of wild pandanus on the riverbanks to facilitate the 
deployment of fishing equipment. This study examines the correlation between community behavior, particularly among fishermen, and 
the occurrence of forest fires in the Sebangau watershed, while also investigating the causes of these fires. The research methodology 
employs a combined approach, using remote sensing analysis (MODIS) to map forest fire patterns spatially, alongside observations from 
local groups to gather qualitative data on land-burning practices. The study's findings indicated that forest fires along the Sebangau River 
were predominantly caused by fishermen burning wild pandanus, often leading to uncontrolled spread. The El Niño phenomenon 
exacerbates drought conditions that instigate fires. This study underscores the significance of a community-oriented strategy for forest 
fire mitigation and the necessity of sustainable management practices that foster collaboration between governmental entities and 
communities to reduce the likelihood of future forest fires. 
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1. Introduction  

Forest fires near the Sebangau River in Central 
Kalimantan, particularly during the dry season, have 
become a progressively alarming phenomenon. The 
Sebangau River delineates the external perimeter of the 
Sebangau National Park conservation zone. It constitutes a 
vital component of a peat swamp forest ecosystem, 
essential for biodiversity, carbon sequestration, and 
hydrological management. This ecosystem encounters 
significant challenges from recurrent forest fires. Many of 
these are instigated by human activities, particularly the 
practice of igniting river pandanus, known in the Dayak 
language as Rasau (Pandanus Helicopus), by fishermen to 
facilitate the deployment of traditional fishing apparatus 
such as rawai (Nurseptiani et al., 2021). This conflagration 
is frequently unmanageable, harming flora that functions as 
a water retention and environmental quality regulator. 

This study seeks to detect and examine the correlation 
between burning river pandanus and the occurrence of 
forest fires in the Sebangau watershed. This study 
employed a mixed-methods approach, integrating remote 
sensing analysis to delineate fire patterns with qualitative 
observations to investigate perceptions, motivations, and 
the socio-economic effects of forest fires (Priya and Vani, 
2024). The findings are anticipated to yield profound 
insights into the determinants of forest fires and their 

impact on communities and peat swamp forest ecosystems 
(Prasetyo et al., 2022).  

The examination of MODIS data indicated that forest 
fires along the Sebangau River predominantly occurred 
near fishing villages (Perkasa et al., 2023). While forest fires 
are influenced by the El Niño phenomenon, which reduces 
precipitation, the practice of community burning 
significantly contributes to increased fire severity. The 
research identified two primary fire areas using spatial 
data, which can serve as a foundation for establishing 
priority fire management zones (Pratamasari et al., 2020). 

The study revealed that local communities, despite 
possessing ecological expertise, frequently lack 
comprehension of the long-term effects of fires on their 
ecosystems. The socio-economic ramifications of the fires 
are considerable, particularly for fishers, who are the most 
adversely affected group due to the depletion of the fishing 
supplies upon which they depend (Suandy and Harahap, 
2025). This illustrates the significance of a community-
oriented strategy for forest fire mitigation, which 
necessitates cooperation between governmental entities 
and local communities (Yulianti et al., 2020). 

Wildfires are frequently linked to climate change and El 
Niño events; however, human activities, notably land 
burning, are a primary triggering factor (Nurdiati et al., 
2022). This research underscores the importance of data-
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driven mitigation measures that balance environmental 
conservation with residents' socio-economic welfare. An 
enhanced participative and data-driven methodology is 
anticipated to yield more efficient and sustainable forest 
management solutions (M. Harry Mulya Zein and Sisca 
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This study suggests the need to formulate forest 
management policies that incorporate both nature-based 
conservation measures and community welfare 
considerations (Bos et al., 2020). This research significantly 
contributes to the integrated and sustainable management 
of natural resources. It may serve as a foundation for forest 
fire control in fire-prone regions such as the Sebangau 
watershed (Kuswandi et al., 2020). 

2. Methods 

2.1 Research Methodology 

This research adopts a descriptive mixed-methods 
design that integrates quantitative geographical analysis 
with qualitative field observations (Brown et al., 2017). The 
study addresses key research questions concerning the 
spatial distribution of community land-burning practices 
within the Sebangau watershed, the spatial and temporal 
relationship between these practices—particularly those 
conducted by fishermen—and the occurrence of forest 
fires, as well as the social and behavioral factors that 
influence fishermen’s reliance on fire for land management 
activities. Figure 1 illustrates the geographical location of 
the study area. 

Accordingly, the objectives of this study are to identify 
and map forest fire hotspots using remote sensing data, to 
analyze the spatial relationship between community land-
burning activities and forest fire incidents, and to examine 
community practices and perceptions related to land 
burning through direct observation. By integrating spatial 
analysis with sociological insights, this research provides a 
comprehensive understanding of the drivers of forest fires 
in the Sebangau watershed (Akbar et al., 2021). 

2.1.1 Qualitative Data Collection and Analysis 

The qualitative component of this study focuses on 
behavioral, social, and perceptual characteristics related to 
land-burning practices among fishing communities in the 
Sebangau watershed. Qualitative data were collected from 
25 fishermen selected through purposive sampling, based 
on their direct involvement in land-burning activities and 
their long-term experience in fishing along the Sebangau 
River. Data collection was conducted through non-
participant field observations and semi-structured 
interviews, allowing respondents to describe their 
motivations, perceptions of fire use, and awareness of its 
environmental impacts. 

The qualitative data were analyzed using a thematic 
analysis approach. Interview transcripts and observation 
notes were systematically coded to identify recurring 
patterns related to land-burning behavior, perceived 
benefits of burning, risk awareness, and community-based 
fire management practices. These themes were then 
interpreted in conjunction with spatial fire data derived 
from remote sensing analysis to provide an integrated 
understanding of the relationship between community 
behavior and forest fire occurrence. 

2.1.2 Demographics and Subset 

The research population comprises the community that 
relies on the Sebangau watershed, primarily consisting of 
fishermen residing in its vicinity. The research sample 
comprised fishermen living in the Sebangau watershed, 
who actively participated in land burning actions to 
enhance fishing opportunities. Samples were selected 
based on criteria, including experience with land burning 
and knowledge relevant to forest fires in the region. Figure 
2 below provides an overview of the incineration of river 
pandanus and of fishermen's operations.

 

Fig. 1. Location of the study area within the Sebangau watershed, Central Kalimantan, Indonesia. The map shows the boundary of 
Sebangau National Park, the Sebangau River network, and the distribution of fishing communities along the riverbanks where land-

burning activities were observed. 
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2.2 Methods of Data Acquisition 

Data collection is conducted using two primary 
methodologies: 

2.2.1 Acquisition of Remote Sensing Data from MODIS 

Forest fire data is sourced from MODIS (Moderate 
Resolution Imaging Spectroradiometer), which provides 
satellite imagery for identifying fire hotspots in the 
Sebangau watershed region. The downloaded data 
encompasses the years 2014 to 2024, concentrating on the 
peak months of the fires, specifically during the dry season 
(Schreven et al., 2018). This data will illustrate the spatial 
distribution and frequency of forest fires occurring along 
the Sebangau River (Xu et al., 2024). 

Insights regarding the community surrounding the 
Sebangau watershed: 

Observation of fisherman residing in the Sebangau 
watershed to acquire qualitative data concerning the 
combustion patterns of river pandanus and their 
correlation with forest fires. Observations were conducted 
on local anglers at the research site, in addition to fishermen 
(Sofia, 2023). 

2.2.2 Remote Sensing Data and Hotspot Criteria 

Forest fire hotspot data were obtained from the MODIS 
(Moderate Resolution Imaging Spectroradiometer) active 
fire product, with a 1 km spatial resolution, which is 
commonly used for regional-scale fire detection and 
temporal analysis. The MODIS data were utilized to identify 
the spatial and temporal distribution of fire occurrences 
within the Sebangau watershed during the study period. 

The hotspot dataset includes fire detections across all 
confidence levels provided in the MODIS active fire product. 
This approach was adopted to capture the overall pattern 

and frequency of fire occurrences in the study area, 
particularly in peatland environments where low-intensity 
fires may not always be detected at higher confidence 
thresholds. The selected data were then processed and 
analyzed using GIS techniques to examine fire distribution 
patterns and their association with community land-
burning practices. 

2.3 Methods of Data Analysis 

The data gathered from both approaches will be 
analyzed using GIS (Geographic Information System) 
software to assess the spatial distribution of forest fires. 
Overlay techniques will be used to integrate MODIS data 
with additional datasets, including land-use maps, fire 
distribution, and the impact of El Niño on fire patterns 
(Muhindo Bahavira et al., 2025). This analysis seeks to 
delineate the spatial patterns of wildfires and identify 
regions most susceptible to fires due to human activity 
(Alonazi and Alnfiai, 2023). Furthermore, qualitative 
observational data will undergo thematic analysis to 
discern patterns of community behavior, the socio-
economic repercussions of forest fires, and the mitigation 
techniques communities employ to reduce the risk of such 
fires (Nardi et al., 2025). This geographical and qualitative 
analysis aims to provide a more thorough understanding of 
the correlation between land-burning practices and the 
occurrence of forest fires in the Sebangau watershed. 

This study employs a methodology that integrates 
remote sensing analysis with community observation, 
thereby facilitating a comprehensive understanding of the 
determinants of forest fires and their effects on 
communities surrounding the Sebangau watershed. This 
study aims to offer data-driven recommendations for 
enhanced forest fire management and mitigation measures 
by integrating geographical and qualitative data. 

  

(a) (b) 

Fig 2. Field observations of community activities in the Sebangau watershed: (a) burning of river pandanus (Pandanus helicopus) along 
the riverbank to facilitate fishing gear installation, and (b) traditional fishing activities conducted by local fishermen in the Sebangau 

tributary.

3. Results 

According to an 11-year analysis of geographic data, the 
study location recorded a total of 889 hotspot attacks, 
peaking in 2015 with 483, followed by 2014 with 214, and 
2023 with 138. Wildfire patterns exhibit a pronounced 
tendency during the dry season, with peak fire occurrences 
linked to the El Niño phenomenon, which intensifies 

drought (Hein et al., 2022). Figure 3 below summarizes 
hotspot assaults and average precipitation over 11 years at 
the research site. Data from MODIS indicates that forest 
fires are more prevalent in regions with low rainfall, 
especially in the years 2014, 2015, 2018, 2019, and 2020, 
which experienced an average annual rainfall of 88.128 
mm, significantly lower than in other years. 
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Fig 3. Temporal relationship between forest fire hotspots and average annual precipitation in the Sebangau watershed from 2014 to 
2024. The left vertical axis represents the number of MODIS fire hotspots. In contrast, the right vertical axis represents average annual 
precipitation, highlighting the inverse relationship between fire occurrence and rainfall during dry years influenced by El Niño events. 

Local community observations indicated that forest 
fires along the Sebangau River are frequently initiated by 
the combustion of river pandanus (Pandanus helicopus) 
that desiccates during the dry season (Suwito et al., 2020). 
Fishermen perform this procedure to facilitate the 
installation of fishing apparatus, such as rawai, which 
require an unobstructed space (Ndiba and Lampe, 2024). 
Fishermen said that the fires along the riverbank cleaned 
the region where fish congregated, resulting in increased 
catches. Nevertheless, they recognize that fires resulting 
from these techniques frequently exacerbate 
environmental conditions and pose a risk of spreading to 
broader areas, harming vegetation and other habitats 
(Ohkubo et al., 2021). 

Moreover, several fishermen perceive the advantages of 
the fires, noting that after combustion, nascent flora such as 

grasses will proliferate, creating an optimal environment 
for fish foraging, particularly in anticipation of the flood 
season. The fire improves access to the swamp forest, 
allowing fishing equipment to be positioned farther away. 
Nonetheless, despite many perceived advantages, 
uncontrolled wildfires continue to exert a lasting influence 
on ecosystem sustainability and human livelihoods (Santika 
et al., 2020). The GIS overlay study of fire point distribution 
along the Sebangau River reveals two significant fire-
affected regions, located to the north and south of the river, 
with the most often impacted areas occurring near canals 
and degraded terrain (Yuana et al., 2023). Figure 4 below 
illustrates the distribution of hotspots over 11 years at the 
research site. These data elucidate the intricate interplay 
between anthropogenic activities, climatic factors, and the 
occurrence of forest fires in the Sebangau watershed. 
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(e) 

 
(f) 

 
(g) 

 
(h) 

 
(i) 

 
(j) 

 
(k) 

Fig 4. Map depicting the location of MODIS hotspots from 2014 to 2024. (a) Year 2014. (b) The year 2015. Year 2016. (d) The year 2017. 
Year 2018. Year 2019. Year 2020. Year 2021. Year 2022. (j) Year 2023. (k) The year 2024. 

4. Discussion 

The study's findings indicate that forest fires in the 
Sebangau watershed exhibit a distinct pattern linked to 
anthropogenic activities, particularly the incineration 
practices of river pandans along the riverbanks by local 

groups, notably fishermen. These findings align with prior 
research indicating that wildfires are frequently initiated by 
human activities in the vicinity of peat swamp forests 
(Harrison et al., 2020). The practice of land incineration to 
enable the deployment of fishing apparatus, such as rawai, 
has emerged as a primary catalyst for forest fires in this 
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area. Pandanus helicopus, prevalent along the Sebangau 
River banks, desiccates during the dry season, rendering it 
especially susceptible to fires. When ignited by sparks, 
whether from carelessly discarded cigarette butts by 
anglers or inadequately extinguished campfires, they can 
rapidly propagate to a broader region (Viegas et al., 2021). 

This phenomenon highlights the significance of 
understanding how local behavior affects the occurrence of 
forest fires in peat swamp forests, which has historically 
been examined primarily through the lens of external 
influences such as temperature change or global climate 
change. This research introduces a novel sociological 
perspective on forest fires, demonstrating that while fires 
are frequently perceived as an environmental issue, human 
engagement with the environment significantly 
exacerbates them. Spatial analysis utilizing remote sensing 
data (MODIS) and GIS overlays revealed two primary 
regions of fire propagation along the Sebangau River, 
predominantly occurring in proximity to fishing 
communities, frequently serving as ignition locations for 
the fires (Edwards et al., 2020). These data corroborate the 
conclusion that geographic area and human activity in the 
vicinity significantly influence the intensity and frequency 
of forest fires (Akbar et al., 2024). 

These findings further validate the importance of a 
community-oriented strategy for forest fire mitigation in 
fire-prone regions. Consequently, practical strategies for 
mitigating forest fires in the Sebangau watershed must 
encompass not only nature-based conservation regulations 
but also the enhancement of public understanding and 
awareness of the consequences of unregulated land-
burning practices (30). An inclusive mitigation plan that 
requires strong community engagement is urgently needed 
to achieve sustainable forest management in the future. 

5. Conclusions 

This study demonstrates a strong relationship between 
forest fires in the Sebangau watershed and human 
activities, particularly the practice of burning river 
pandanus by fishing communities along the riverbanks. 
Although climatic factors such as reduced precipitation and 
El Niño events contribute to fire susceptibility, community 
land-burning practices play a decisive role in triggering fire 
occurrences. Spatial analysis using MODIS hotspot data 
identified major fire-prone areas located near fishing 
settlements, indicating that human activity significantly 
influences fire distribution patterns. 

These findings highlight the importance of adopting a 
community-based and data-driven approach to forest fire 
mitigation in peatland ecosystems. Strengthening local 
awareness, integrating indigenous knowledge with fire 
management policies, and fostering collaboration between 
local communities and governmental institutions are 
essential to achieving sustainable forest management and 
reducing future fire risks in the Sebangau watershed. 
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