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ABSTRACT 

Central Kalimantan covers an area of 157,983 km2 with more than 2,000 km2 of tropical 

peatlands, which is one of the buffer regions of Indonesia's new capital government city. 

However, the sad story is the conversion of about one million hectares from peat swamp forests 

(PSF) to rice fields occurred in the mid-1990s, so called the Mega Rice Project (MRP). Since 

then, forest and peatland fires become an annual event due to high level of degradation under the 

climate change symptoms such the frequent of the El Niño event. In very strong El Niño of 

2015, Indonesia has returned to the world spotlight in relation to the fires and the haze crisis. 

The most fire prone area was recorded in the iconic Tumbang Nusa, Pulang Pisau Regency and 

its adjecent areas. However, the thick haze had covered almost the entire province. There are the 

dis-adventages impact during more than two months. Therefore, this study was to investigate 

what are the causes and the impacts of this disaster at the site level. This research location was 

focuses on three regencies and one city namely Pulang Pisau, Kapuas, Katingan and Palangka 

City. The method was a Focus Group Discussion (FGD) with key figures representing eight 

clusters of village communities. This method is also supported by statistical, hotspots and spatial 

data for additional analysis. The result are only two villages with very high average of hotspot 

and eight with high average of hotspots in Pulang Pisau and Kapuas Regency. Further, the FGDs 

in seven villages showed that there were three main clusters that caused forest-land fires, namely 

natural factors, human factors and village policy / regulation factors. The villages study that 

were affected by the fire in 2015 showed there were three main impacts namely on people, 

environment and capital. This result is a foundation of cause-effect factor for further Root Cause 

Analysis to find out the options for fire prevention and management in climate change 

mitigation efforts. 

Keywords: Climate Change; El-Niño; Fires; Focus Group Discussion; Peatland  

1.  INTRODUCTION 

Since the very strong El Niño event in 

1997/1998, Kalimantan has always been the 

object of annual forest-peatland fires. 

Approximately half of the numbers of total 

hotspots in Indonesia are in Kalimantan. An 

area of Central Kalimantan Province holds the 

first rank among five provinces (Yulianti et 

al., 2012). Hotspot maps in Kalimantan show 

that most fire-prone areas are covering the 

peatlands, especially in Central, South and 

West Kalimantan (Yulianti & Hayasaka, 

2013). The conversion of forest functions and 

the massive degradation of peatland during 

the previous decades could be a factor behind 

the incident. These widespread forest-

peatland fires have serious negative impacts 
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on various sectors ranging from local to 

global levels (Limin et al, 2007; Yulianti, 

2011; WBG, 2016). Officially, Indonesia 

accepts the position as one of the largest 

global carbon emitter countries (DNPI, 2011) 

and the exporter of transboundary-haze 

pollution for Southeast Asian countries (Heil 

et al., 2006).  

In 2014/2015, this frightening condition 

reoccurred under the influence of the El Niño 

event, too. Endarwati (2016) stated that the 

distribution of forest-land fires in 2015 was 

mostly found in the other use areas outside 

the forest, where those areas close to the 

community access. As many as 22% of the 

total fires occurred on peatlands. It seemed 

the non-forest fire spread out to conservation 

swamp forests such in Sebangau and Tanjung 

Putting National Park in Central Kalimantan. 

Indications of the distribution of fire areas on 

peatlands in Central Kalimantan Province are 

over 500.000 ha. This condition generates the 

worst air pollution in history for the last 

decade (Hayasaka and Sepriando, 2018). The 

haze is not only releases greenhouse gases but 

also contains harmful gases for humans 

(Stockwell et al 2017; Wooster et al, 2018). 

Air quality in 2015 exceeding the safe limit 

for human and living things. The previous 

study predicted tens of thousands of people 

are exposed to respiratory diseases, many 

flights were canceled, and schools were 

closed during the peak fire season.  There 

were indications of haze had blowing to 

neighboring Southeast Asian countries and 

polluting air quality in neighboring Singapore 

and Malaysia (Van Mead, 2017; 

Ramakreshnan et al 2017; Koplitz et al, 

2016). 

The other studies with spatial methods 

and literature reviews try to explore what the 

causes behind the fire occurrences (Atwood, 

2016; Sumarga, 2017; Carlson, 2017; 

Hirschberger, 2017) and also how the impacts 

(Koplitz et al., 2016; Yulianti, 2018 Marlier et 

al, 2019; Uda et al. 2019;) of the forest-

peatland fires in the modern situation. 

However, it turns out that the forest-peatland 

could not stop after 2015, and even continues 

today. There are indications that the causes 

and impacts also vary depending on 

geographical, social, economic, cultural and 

local political issues from year to year. 

According to Ferdinand (2006), this type of 

causality research is research conducted to 

look for an explanation of the cause-effect 

relationship or cause-effect between several 

variables in a management goal, which can 

also be a means of finding options for a 

problem. Jua´rez-Orozco et al (2017) and 

Lestari et al (2018) conduct research on the 

impacts and causes of tropical forest fires 

with a bibliometric and knowledge-based 

approach. This study seeks to investigate 

what conditions and parameters at the site 

level with various categories of forest-fire and 

haze hazard in Central Kalimantan using 

social research methods. This research aims 

to found effective ways in the prevention and 

mitigation of future forest-peatland fires. 

2.  METHODOLOGY 

2.1  Research Location 

The locations of this study are several 

villages in Palangka Raya City, Pulang Pisau, 

Kapuas and Katingan Regencies in Central 

Kalimantan Province as shown in Figure 1. 

The coordinates of the study sites include 

0o24' to 3o22' South Latitude and 112o06 ' to 

114o45 East Longitude. The research began in 

2018 and is planned until 2020, which it can 

cover various categories of forest-peatland 

fire and haze hazard in Central Kalimantan 

(Table 1). However, the results in this article 

shown are only for 2 (two) years, excluding 

the 2020 activity. 
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Table 1. Villages in Research Location 

Year of  2018 Year of 2019 

Year of 2020* 

[rencana] 

1.Tumbang Nusa, Pulang 

Pisau acf 

3. Tanjung Taruna, Pulang 

Pisau acf 8. Bahaur, Pulang Pisau abf 

2. Buntoi, Pulang Pisau adf 

4. Kalampangan, Palangka 

Raya aef 9. Baun Bango, Katingandf 

  

5. Kereng Bangkirai, 

Palangka Raya adf 10. Mandomai, Kapuasef 

6. Luwuk Kanan, Katingan adf  

7. Bukit Tunggal, Palangka 

Raya adf  

 

Note: 

a. Priority of peat restoration area post 2015 fire from Figure 2  

b. Average of very high hotspot area from table 2  

c. Average of high hotspot area from table 2  

d. Average of moderate hotspot area from table 2  

e. Average of low hotspot area from table 2  

f. Location in peatlads 

 

Figure 1. Peatland distribution in Central Kalimantan, Indonesia  

(Note: kedalaman gambut is depth peat; desa is village; bandar udara is airport) 
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2.2  Methods and Data Analysis 

In social survey research, the way of 

calculating the large research samples is 

determined by the research design used and 

the data taken. This study uses the Slovin 

formula to calculate sample sizes. This 

formula was introduced by Slovin in 1960 

and often used in survey research with a large 

number of samples, so we need the formula to 

get a small sample but can represent the entire 

population (Altares et al 2003). The equation 

used is: 

n=N/(1+(N x e2))                             (1) 

Which: 

n :  Total Sample 

N : Total Population 

e : Tolerance percentage of sampling error 

(10% as in Loren et al, 2015) 

The number of the adult population in 

the villages (groups of 20 years and over) 

who are considered to be able to express their 

opinions independently in FGD activities is 

585,758 people, where spread in 4 (four) 

districts (Table 2). This study uses a 90% 

degree of confidence, the error rate is 10%. 

Researchers can determine what is the 

minimum limit of samples that can meet the 

requirements of an error rate of 10% by 

entering these numbers into Slovin formula. 

This greater value is due to the consideration 

of the large diversity of conditions in the 

research location and FGD facilitators. The 

results of the calculation of sampling are 

obtained at least 100 people as respondents in 

this study, where each village was divided as 

many as 20 respondents. 

The data collection method is the most 

strategic step in qualitative and quantitative 

research because the main objective of the 

study is to obtain data in several ways such as 

in this study, namely: 

1.    Focus Group Discussion (FGD) is 

where the researcher conducted a question 

and answer method with 8 (eight community 

groups), namely village officers, traditional 

and religious leaders, community firefighter, 

farmers and fishermen groups, women's 

groups, youth groups, representatives of 

teachers, and representatives of health 

workers. 

2.    Observation is where researchers 

review the location of fires at several points 

during the fire season. The results of these 

observations will be directly noted by 

researchers so that from this activity can be 

known how the causal process of forest fires. 

3.    Study of bibliography and 

statistical data collection from the Indonesia 

Statistical Agency, Provincial Disaster 

Agency and local village profiles 

The data analysis technique used was to 

categorize the various causes and impacts of 

fires delivered by respondents in focus group 

discussions on the village that was the 

location of the study. In this research, in-

depth analysis has not been carried out such 

as the Fishbone diagram or Ishikawa Diagram 

often also called fishbone diagram-because of 

its shape like fish bones. The reason is that 

this research is still preliminary mapping of 

the main causes and impacts, which the 

results only display tabular forms. 

3.  RESULTS AND DISCUSSION 

3.1  The Fire-Prone Areas 

The number of villages that were 

targeted in this study was 444, based on the 

initial map of district division in 2002. There 

is a possibility that the number of new 

villages could increase in 2019. The districts 

with the most villages are Kapuas Regency 

and the least is Palangka Raya City. Table 2 

shows that around 80% of the villages in the 

four regencies recorded historically had one 
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or more hotspots. 2 villages are categorized as 

very high, 8 villages that are categorized as 

high, 70 villages are classified as moderate 

and the rest are only low. The villages with 

very high and high categories are in Pulang 

Pisau and Kapuas Regencies. Figure 1 shows 

that the majority of these villages are on 

peatlands. 

The number of hotspots shown in Table 

2 is not the actual number of fires in the field. 

The main reason is that a pixel hotspot is 

within a radius of 1km2 and can be 500m2 if 

the weather is good (Giglio et al, 2003), so 

those small fire incidents are often not 

detected. Especially in this study, the data 

selected were those that had a more 60% 

confidence level. Besides, TERRA and 

AQUA satellite sensors recorded only cross 

an area at a certain time, which can be when 

severe fires are not detected. Hotspot 

locations also cross administrative boundaries 

so it is very difficult to analyze them, for 

example, hotspot pixel coordinates in Village 

A but within a 1km2 pixel radius including in 

Village B. Thus, hotspots are only an 

indicator that an area is prone or does not 

experience forest fires such as in previous 

studies from Yulianti et al (2013). This 

parameter can also be used to overcome the 

limitations of observing and recording the 

data from field-workers. 

Table 2. Average of Hotspot Category from 2006 to 2018. 

Regency 

Total 

Area 

(km2) 

Adult 

Popul

ation * 

Average of Hotspot Category 

Total of 

Village** 

Very 

High 

(>100

) 

High 

(51-100) 

Moderate  

(11 - 50) 

Low 

(1-10) 

No 

Fire 

(0) 

Pulang 

Pisau  8 997 81 228 2 6 20 47 6 81 

Kapuas 14 999 

222 

200   2 20 116 40 178 

Palangka 

Raya  2 399 

179 

782     8 17 5 30 

Katingan 17 500 

102 

548     22 104 29 155 

Total 43 895 

585 

758 2 8 70 284 80 444 

 

Note: 

*Census data in 2017  

**Based on administration map in 2002  

 

 

Based on simultaneous research on 

Yulianti et al (2019), forest-peatland fires in 

2015 were the worst events in history in the 

21st century. The epicenter distribution of the 

most vulnerable areas is Pulang Pisau, 

Kapuas, Katingan and Palangka Raya cities. 

Large numbers of forests and peatlands 

burned uncontrollably, reaching their peak in 

September and October 2015. In these months 

the type of fire that occurred was an 

underground fire (smoldering). According to 

Yulianti (2018), fuel from this type of fire is 

not only littering on the surface of the peat 

but also the layer of dry peat reaching tens of 
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centimeters. The firefighting team is very 

difficult to detect this type of fire because 

there is often no visible flame or smoke 

release. Figure 2 shows the results of the 

analysis of the distribution of former fires and 

hotspots in 2015 for priority restoration in 

Central Kalimantan. The total area is 8000 

km2 or greater than Bali Island which is only 

5000 km2. This figure shows how much the 

loss of peatlands as a carbon source and 

climate balancer. 

 

 
 

Figure 2. Priority of peat restoration area post 2015 fire (white color) and the hotspot distribution 

in 2015 (red dot color) for EMRP areas  

 

 

Since then, the Indonesian Government 

has become more stringent in managing 

peatlands through various policies such as the 

following: 1) carrying out a peatland 

restoration program by establishing a Peat 

Restoration Agency (abbrv. BRG), issuing a 

moratorium map on peatland use permits 

through the Ministry of Environment and 

Forestry (Abbrv. KLHK) and taking firm 

action against perpetrators of forest and land 

burning through the Letter of Republic of 

Indonesia Police (Abbrv. POLRI) as 

mentioned in Yulianti (2018). Peatland 

restoration was carried out on 2015’s burned 

peatlands in seven priority provinces in 

Indonesia, one of which was Central 

Kalimantan (Figure 2). Some companies in 

Central Kalimantan are suspended or revoked 

to obtain permits if they are located on the 

peatlands (Anonymous, 2016). The Central 

Kalimantan Regional Police are reported to 

have handled almost 200 cases of forest fires 

during 2019. Of these, approximately 150 

cases are still under investigation and around 

30 cases have reached the investigation stage 

Even dozens of people suspected of being 

perpetrators of land burning both individuals 

and corporations have also been secured 

during the post-2015 forest fires (Priyono, 

2019). 

 

3.2  Cluster of Main Causes 

The starting point of this research is the 

very severe forest-fire in 2015, although in 

2018 it was also recorded as the top 10 fires 

in Central Kalimantan (Yulianti et al., 2019). 

Based on the results of the FGD and 

observations there are 3 (three) main causes 

of forest-fire clusters as listed in Table 3. 

Factors in the first and second columns are 

the answers of the majority of respondents, 

while the third column is the result of answers 

from the respondent, especially those located 
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in Palangka Raya City (Figure 3). Each 

village has a specific cause. For example, 

from respondents in Desa Tumbang Nusa, 

Pulang Pisau obtained an answer that the 

main factor in the fires that spread was 

accidental/negligence such as littering 

cigarette butts or uncontrolled burning, 

especially in abandoned areas around the 

Primary Channel (abbrv. SPI) which is 

located between the trans- Kalimantan and 

Sebangau River. Meanwhile, one of the 

causes such in Kelurahan Bukit Tunggal. 

There is an intentional for political-related 

sabotage related to provincial or city elections 

schedule. 

Previous research in several regencies 

in Central Kalimantan by Barbara et al. 

(2015) shows that approximately 70 percent 

of respondents practice clear land by burning 

until the middle of 2015. This condition has 

great potential as a major cause of fire and 

haze crisis. Whereas, this study is not defined 

as the causes by percentage but the 

combination of the cluster of main factors and 

its sub-factors. For example, scenario 1 is the 

land burning carried in non-El Niño years, 

scenario 2 is the El Niño phenomenon 

occurred but the burning is not in the 

peatlands, scenario 3 is there is lack of 

regulation for prohibiting burning at the 

village level but the peatland is still 

waterlogged or natural condition.  The 

scenarios might support a little chance of 

massive forest-peatland fires such as 2015 or 

2019.    

 

Table 3. Analysis of main causes of forest and peatland fire in 2015  

Natural causes of fire 

 

Human cause of fire  

 

Factors affecting policy 

 

El Niño phenomenon (every 2-15 years) 

 

Clearing land for 

economic activity 

Lack of regulations prohibiting 

burning at the village level 

 

 

Fishing 

Lack of village-level regulations 

regarding burning peatland as a 

land management practice 

 

Thick peat 

 

Throwing away 

cigarette butts 

 

Lack of village-level regulations 

on this front 

 

Land damaged / unsuitable for planting  
Burning trash 

National conservation efforts, 

relocation of the capital, 

expansion of rice fields, and 

transmigration 

 

Land left abandoned or bare 
Accident / failure 

 

The policy regarding to the 

national and regional election 

schedule, for example the 

severest fire in 2015 coincided 

with the election of the Governor 

of Central Kalimantan or the 

fires of 2019 coincided with the 

presidential election. 
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Figure 3. Activity of FGD in villages of Pulang Pisau Regency and Palangka Raya City  

 

3.3  Cluster of Main Impact 

As same as in section 3.2, the impact of 

forest-land fires referred to in this study 

began in 2015. There are 3 (three) clusters of 

impacts experienced by respondents who 

were in the village as the research location as 

listed in Table 4. The direct impact that was 

felt shortly after the incident was to humans 

and living things. When the thick haze 

releases from the peat fire is concentrated in 

the areas, it will cause a variety of 

disadvantages to health, livelihoods and 

quality of education. The impact on the 

environment can be observed after a few days 

or weeks of fire, such as shrinking peat, hot 

temperatures, reduction or depletion of forest 

products and non-forest products, 

contamination on air, water and soil. Further, 

the worse forest-peatland fires could impact 

on the gardens / land come on fire, the house 

also catches fire and also public facilities are 

disturbed. However, this study has not 

calculated the economic value of the impacts 

in Table 4. 

Some impact factors and sub-factors are 

still in line with previous research although 

using a different approach that conducted by 

Limin et al (2007), Yustiawati et al (2016), 

Uda et al (2018). One of the macro-scale 

studies such conducted by the World Bank 

Group stated that the cost of forest fires in 

Indonesia in 2015 reached US $ 16 billion 

(WBG, 2016). Meanwhile, the decline in 

income due to the impact of the household 

level on the livelihoods of fishermen and 

rubber farmers in several villages in Pulang 

Pisau Regency ranged from 20% to 40% 

(Yulianti et al, 2015).  
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Table 4. Analysis of main impacts of forest and peatland fire in 2015 

Impact on Human Impact on Environment  Impact on Capital  

Human health [ URI, stomach 

ache, miscarriage, death]  

 

Peatlands shrink and heat rises 

Garden / private land 

was burnt 

 

Difficult livelihoods [due to 

disrupted transportation, reduced 

catches, withered / dead plants, 

reduced tourist arrivals] 

 

Forest products such as game 

animals and wood are of less 

economic value and are even 

extinct 

 

House was burnt 

The quality of education is 

decreasing [due to school 

holidays] 

 

Severe and transboundary haze 

Damage to public 

facilities (roads, 

bridges, houses of 

worship) 

 

  

Dirty water [lots of burnt residue 

and acid release from peat 

material] 

Land and water traffic 

accidents 

   

Closing of public 

transportation route 

 

Additional expenditure 

for drilling wells and / 

or land guard fees 

 

 

Figure 4. Raw Note Paper of FGD in Buntoi dan Tumbang Nusa Village, Pulang Pisau Regency 

on September 2018 
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4.  CONCLUSION AND SUGGESTION 

4.1  Conclusion 

The conclusions of this study are as follows: 

1. The average category of hotspots for 12 

years (2006 - 2018) showed that there 

were around 80 villages that were 

included in the medium to thevery high 

class which were spread in 4 (four) 

districts in Central Kalimantan. 

2. Villages affected by fire in 2015 showed 

that there were 3 (three) main cause 

clusters namely natural, human and 

regulatory. Generally, these factors are a 

combination of two or more factors and/or 

sub-factors in a forest and land fire event. 

3. The major impact clusters resulting from 

forest-land fires are on people, the 

environment and capital. As for the 

impacts experienced by humans in the 

short term generally such as health 

problems, the difficulty of livelihoods and 

the declining quality of education of 

school-age children. 

 

 

4.2  Suggestion 

For further research, it is suggested to 

do a detailed analysis with Root Cause 

Analysis (RCA) or Fishbone diagram to 

examine the root cause and effect of forest-

peatland fires as well as the haze impact to 

choose the right options in fire reduction and 

climate change mitigation efforts.  
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