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Abstract: Indonesia is the third country with the largest tropical forest area in the world after Brazil and Congo. However, 
as time goes by the area of forest in Indonesia is decreasing. One of the dominant causes of forest destruction in Indonesia 
is forest fires. The type of forest that is frequently and susceptible to forest fires is forest on peatlands. Monitoring the 
distribution of hotspots is an important strategy in preventing forest fires on peatlands. Therefore, this research was carried 
out to design a platform for monitoring forest and land fires in forests on peatlands using a case study location in Riau 
Province. This monitoring platform utilizes remote sensing technology which uses NASA FIRMS MODIS hotspot data, 
BMKG rainfall data, and Sentinel-2 hydrology data. During the period 2005-2023, the most hotspots were found in 2005-
2015, while the fewest hotspots were found in 2016-2023. The accumulated hotspot data is found in peat soil (PHU) as 
many as 138,523 hotspot  (77.8%), while in mineral soil (non PHU) there are 39,583 points (22.2%). Riau Province, 
especially Rokan Hilir, Bengkalis and Pelalawan Regencies, are districts that require special attention in efforts to prevent 
forest and peatland fires because they have been detected to have the largest distribution of hotspots. 
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INTRODUCTION 
Indonesia is one of the third countries with 

the largest tropical forest area in the world after 

Brazil and Congo (Arrafi et al. 2022). According to 

data from the Ministry of Environment and 

Forestry (KLHK) in 2019, Indonesia's forest area 

was 94.1 million ha or 50.1% of Indonesia's total 

land area (Pandia et al. 2019). However, as time goes 

by the area of forest in Indonesia is decreasing. The 

causes of land damage are dominated by illegal 

logging activities, land conversion for plantations, 

and forest fires (Wahyuni & Suranto 2021). The 

increase in population and the increasing number 

of investors who invest their capital to enrich 

themselves has caused all human activities to rely 

on land use, making land an increasingly scarce 

resource (Nakita & Najicha 2022).  

Forest fires are one of the contributors to 

carbon emissions from the forestry sector which 

are caused by two main factors, namely natural and 

human factors (Rasyid 2014). The fires that occur 

are related to massive changes in land use every 

year. Based on Government Regulation Number 4 
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of 2001 concerning Control of Environmental 

Damage and/or Pollution, it is stated that forest 

and land fires are one of the causes of 

environmental damage and pollution (Anhar et al. 

2022). Forest fires cause many detrimental impacts 

both from an ecological, social and economic 

perspective (Murtinah et al. 2017). Based on 

ecological aspects, forest and land fires can cause 

loss of existing biodiversity. Meanwhile, from an 

economic aspect, forest fires are very detrimental 

financially because forest and plantation products 

can decrease drastically. This financial impact is 

also related to social aspects of society which will 

impact poverty and public health problems.  

Forest fires in Indonesia often occur in 

peat areas. Peatlands in Indonesia have an area of 

around 13.43 million ha spread over three large 

islands, namely Sumatra, Kalimantan, and Papua. 

The existence of this peat is starting to be 

threatened by unsustainable land use activities. 

Land use on peatlands is considered to have the 

potential to produce CO2 emissions that burden 

the atmosphere. Peat is a wetland that is quite 

vulnerable (fragile) to environmental conditions. 

Peatland clearing requires good knowledge of peat 

characteristics in terms of fertility (thickness) and 

wetland ecosystem function (biodiversity and 

hydrology) (Soewandita 2018). Peatland is an area 

whose main composition consists of organic 

material deposits that have accumulated on the 

earth's surface over a long period of time due to 

incomplete decomposition under water-saturated 

conditions (Xu et al. 2018). Peatlands consisting of 

rotting and degraded organic material will produce 

large amounts of Greenhouse Gas (GHG) 

emissions, especially if the peatlands are burned 

(Saharjo and Novita 2022).  

A monitoring system for forest and land 

fires must be implemented so that spatial 

assessments of fires, emission release processes, 

biodiversity, hydrological conditions (water level), 

and post-fire succession can be monitored and 

controlled optimally. Remote sensing plays an 

important role in monitoring forest and peatland 

fires. Utilization of remote sensing technology to 

detect hotspots is carried out by downloading data 

via the Fire Information for Resource Management 

System (FIRMS) Moderate Resolution Imaging 

Spectroradiometer (MODIS) satellite with Aqua 

and Terra sensors belonging to the National 

Aeronautics and Space Administration (NASA). 

Monitoring via remote sensing can provide 

essential information to support efficient, 

transparent decision making, and can be a reference 

in the management and governance of protected 

areas (Wang et al. 2020). Therefore, assessing this 

hotspot is important as an effort to protect peat 

ecosystems against climate change and preserve 

biodiversity. 

METODOLOGI  

Study Area 

Administratively, the study location is located 

in Riau Province. This location consists of 10 

districts and 2 cities, which consist of 166 sub-

districts and 1,847 sub-districts/villages. Riau 

Province is geographically, geoeconomically and 

geopolitically located on a very strategic route. The 

Riau region stretches on the slopes of Bukit Barisan 

to the Strait of Malacca with an area of ± 

8,999,896.34 Ha, where most of the land resources 

are peatlands with an area of 4,971,226.71 Ha 

(55.24%) and the remaining 4,028,669 Ha. 63 Ha 

(44.76%) is non-peat land (Taryono 2021). 

Astronomically, the Riau region is in a position 

between 01°05′00′′ South Latitude to 02°25′00′′ 

North Latitude or between 100°00′00′′ East 

Longitude and 105°05′00′′ East Longitude.  

Data Source and Research Flow 

The data used in this research is hotspot data taken 

via the Fire Information for Resource Management 

System (FIRMS) Moderate Resolution Imaging 

Spectroradiometer (MODIS) satellite with Aqua 

and Terra sensors belonging to the National 

Aeronautics and Space Administration (NASA), a 

map of the Indonesian Earth ( RBI), indicative map 

of the Peat Hydrological Unit (PHU) taken via the 

Information System for Protection and 

Management of Peat Ecosystems (SiPPEG) 

website of the Ministry of Environment and 

Forestry (KLHK), rainfall data taken through the 

Meteorology, Climatology and Geophysics Agency 

(BMKG), and hydrological data via sentinel-2. 

According to Pratamasari et al.  (2020), MODIS 

imagery is the most suitable image for identifying 

forest fires because of its daily temporal resolution. 

Hotspots were taken from 2005 to 2023, then the 

FIRMS hotspot data was downloaded in vector 

form in shapefile (shp) format. Then the 
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downloaded data is processed using ArcGIS 

software and clipped according to PHU Riau. 

Through ArcGIS, the number of hotspots in the 

PHU and non-PHU Riau areas can be calculated 

and known, so that the spatial pattern of hotspots 

in a location can be detected. The Sentinel-2 

imagery taken to determine peat hydrology was 

taken from 2020 to 2024, this year was taken 

because it has low cloud cover so the detection 

results are more accurate. According to Mandanicii 

and Biteli (2016), Sentinel-2 imagery is a 

multispectral image with 13 bands and a spatial 

resolution ranging from 10 meters to 60 meters. 

Peat Hydrological Unit 

Sumatra has a peatland area of 20.6 million 

ha. 43% or 6.44 million ha (Wahyunto et al. 2014). 

Peatlands which are included in marginal land have 

developments where large changes in land use have 

occurred. The conversion of land from forests to 

plantations, agriculture, settlements and other 

physical infrastructure. The use of peat land for 

plantations ranks first (Wahyunto et al. 2013). 

Under these conditions, peatlands experience 

degradation in both quality and of course quantity. 

The inevitable impact is the emergence of disasters 

in peatland areas, namely in the form of land 

subsidence and forest fires. This is caused by 

disruption of peat hydrology, namely in the form 

of a decrease in ground water levels. The land 

subsidence was caused by drainage activities by 

making canals. The canals were built to maintain 

oxidation for the roots of plantation crops such as 

oil palm, rubber, etc. These plants cannot grow well 

if their roots are saturated with water (unaerobic) 

(Runtunuwu et al. 2011). 

Peat hydrological unit (PHU) according to 

PP. No. 57 of 2016 is a peat ecosystem which is 

located between 2 (two) rivers, between a river and 

the sea, and/or in a swamp (Suwarno et al. 2016). 

Meanwhile, the peat ecosystem is the arrangement 

of peat elements which form a comprehensive 

whole that influence each other to form balance, 

stability and productivity. In a PHU it is always 

associated with peat domes, because peat domes 

according to the Regulation of the Minister of 

Environment and Forestry of the Republic of 

Indonesia No. 

P.14/MENLHK/SETJEN/KUM.1/2/2017 is a 

 

Figure 1. Research location 
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PHU area that has a topography or relief that is 

higher than the surrounding area, so that it naturally 

has the ability to absorb and store more water, and 

can supply water to the area surroundings.  

Hotspot Data 

 Hotspot monitoring is an important 

strategy in preventing forest and land fires. 

Therefore, to detect potential fires quickly, 

monitoring hotspots using technology such as the 

MODIS satellite is needed. MODIS (Moderate 

Resolution Imaging Spectroradiometer) will detect 

areas on the earth's surface that have a higher 

temperature than the surrounding temperature 

(Saharjo et al. 2015). A hotspot is a point in a 

location that has a relatively higher temperature 

compared to the surrounding temperature 

(Permenhut Number P.12/Menhut-ll/2009). 

Hotspots are also defined as indicators of forest 

and land fires. The more hotspots there are in an 

area, the more potential there is for fire incidents. 

However, hotspots do not always indicate forest 

fires. Hotspots that indicate a fire have several 

characteristics, such as a large number of hotspots 

clustered (close together) in an area, occurring for 

several days, and smoke appearing. Hotspots do 

not always indicate fires or have firespots, but 

hotspots are used as initial identification of forest 

and land fire incidents (Santriwati et al. 2021). 

 

Climate Data 

The data used in this research is annual 

rainfall data in Riau Province in millimeters (mm) 

taken in 2005-2023 on the NASA Power Access 

Data website. According to Pratamasari et al. 

(2020), rainfall (precipitation) is the amount of rain 

that falls in an area in a certain unit of time. 

POWER (Prediction of Worldwide Energy 

Resources) is a project from NASA (National 

Aeronautics and Space Administration) to predict 

rainfall and surface energy using satellites. The 

satellite used is a satellite with a passive system and 

has data availability from January 1, 1980 until now. 

The availability of NASA POWER rainfall data 

comes from the GCPC (Global Precipitation 

Climate Project) with a resolution of 0.5℃× 0.5℃ 

(Monteioro et al. 2017). In collecting rainfall data at 

NASA POWER, the Renewable Energy Daily 

Precipitation data type is used, which contains the 

intensity of daily rainfall.  

 

Impact Data Analysis 

Analysis of forest and land fire data was 

carried out using Landsat-8 image data adjusted to 

the area of interest and time of fire incident. The 

use of the RGB composite band with the SWIR-

NIR-Red band allows the fire affected area, fire 

position and smoke direction to be detected. 

Landsat 8 is a satellite image launched by the 

National Aeronautics and Space Administration 

(NASA) and the United States Geological Survey 

(USGS). Landsat 8 has two sensors, namely the 

Operational Land Imager (OLI) and Thermal 

InfraRed Sensor (TIRS). Landsat-8 has 8 bands 

with a spatial resolution of 30 m – 100 m and a 

temporal resolution of 16 days (Chaves et al. 2020). 

The bands contained in Landsat 8 are presented in 

table 1. 

RESULTS AND DISCUSSION 

Peat Hydrological Unit (PHU) Condition in 

Riau Province 

The service ecosystem of tropical peat swamp 

forests provides humans with ecological benefits, 

climate change mitigation, socio-economic 

benefits, and is important for biodiversity 

Table 1 Band of Landsat 8 

Band  Band Name Center 
Wavelength 

Resol
ution 

B1 
Ultra Blue 
(Coastal 
aerosol) 

433 nm 30 m 

B2 Blue (B) 453 nm 30 m 

B3 Green(G) 560 nm 30 m 

B4 Red (R) 543 nm 30 m 

B5 NIR 660 nm 30 m 

B6 SWIR 1 865 30 m 

B7 SWIR 2 
773 nm – 
793 nm 

30 m 
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(Harrison et al. 2020; Posa et al. 2011). The complex 

peat ecosystem poses a threat to various parties, 

especially communities who are vulnerable to 

disaster risks because of their low mitigation and 

adaptation capacity. Although globally, peatland 

fires are a high contributor to emissions, especially 

during El Niño (Liu et al. 2017), the vulnerability of 

local communities to understanding the concept of 

peat ecosystems requires mitigation efforts that are 

socially and economically inclusive. 

 

Figure 2. PHU condition in Riau Province 

 

 

Figure 3. Hotspot distribution in Riau Province 
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 The condition of the land in the Riau 

region is peat land with a total area of 4.04 million 

hectares or 56.1% of the peat land area in Sumatra 

(Irawan et al. 2022). The distribution of peat 

ecosystems in the Riau region is along the East 

Coast of Sumatra with varying depths ranging from 

shallow peat with a depth of 0.5 -1 meter, medium 

peat with a depth of 1-2 meters to very deep peat 

more than 4 meters (Suwondo et al. 2018). Most of 

the peat areas in this region are used for the 

development of Industrial Plantation Forests 

(HTI) and oil palm plantations (Forestry Service & 

Riau Province 2014). One of the largest PHUs in 

Indonesia is in Riau Province, namely the Kampar 

Peninsula PHU with an area of 722,929 ha 

(KepMenLHK Number 

SK.129/menlhk/setjen/pkl.0/2/2017). This PHU 

is an area that has very deep peat depth. According 

to Minister of Environment and Forestry 

Regulation Number 

P.14/MENLHK/SETJEN/KUM.1/2/2017, peat 

with a depth of more than 3 meters is peat that has 

a protective function. Utilization of peat 

ecosystems with this function is very limited and 

can only be carried out for knowledge-based 

activities such as research, education and 

management of environmental services.   

 

Hotspot Distribution 

Hotspots in the study area have been 

successfully detected using NASA FIRMS Hotspot 

data from 2005 to 2023. This hotspot includes the 

study area which is indicated as peat. Figure 2 

depicts the hotspot points in 2005, 2014 and 2023 

in Riau Province. 2005 had the largest distribution 

of hotspots compared to 2014 and 2023.  

Groups of hotspots or hotspots that are large 

in number and clustered together and occur 

continuously can be indicated as actual fire 

incidents. During the period 2005-2023, the most 

hotspots were found in 2005-2015, while the 

fewest hotspots were found in 2016-2023. The 

spatiotemporal hotspot conditions can be seen 

visually in Figure 4. 

The results of the analysis of the number of 

hotspot distributions obtained from FIRMS 

MODIS imagery identified in Riau Province during 

the 2005-2023 period are presented in Figure 5. 

Based on Figure 5, it can be seen that hotspot 

detection from 2005-2023 tends to decrease 

significantly. The highest number of hotspots was 

seen in 2005 with 29,722 points. Meanwhile, the 

lowest hotspot will be in 2022 with 827 points. In 

terms of accumulated data, hotspots are found in 

peat soil (PHU) as many as 138,523 points (77.8%), 

while in mineral soil (non PHU) there are 39,583 

points (22.2%). The graph shows a trend of 

increasing the number of hotspots every 5 years, 

this increase in hotspots occurred in 2005, 2009, 

2014 and 2019. The increase in the number of 

hotspots is thought to be caused by the El Nino 

phenomenon. According to Aflahah et al. (2019), 

under El Nino conditions, especially when 

combined with the Southwest Monsoon and cooler 

SST in Indonesian waters, the risk of forest and 

land fires increases significantly. The combination 

of dry conditions, high temperatures, and lack of 

rainfall creates an environment that is highly 

susceptible to fire. This drought occurs because 

differences in air pressure, water vapor that should 

blow towards Indonesia stops in the eastern Pacific 

so that rainfall in the western Pacific decreases 

(Amatulloh et al. 2024).  

Furthermore, based on the distribution of the 

number of hotspot data shown in Figure 5, it also 

shows that the distribution of the number of 

hotspots in 2005 - 2023 in PHU areas is greater 

than in non-PHU areas. According to Wijaya et al. 

(2024), the PHU area has a peat dome feature, 

meaning that the land is located higher than the 

surrounding area, so naturally this area can 

accommodate and store more water and supply 

water to the surrounding area. Therefore, PHU is 

also an area that is very vulnerable to fire if there is 

an imbalance in its ecosystem. PHU that 

experiences degradation will cause rainwater to 

flow more quickly into rivers so that drought will 

occur quickly and it will easily catch fire. Forest and 

peatland fires are caused by the ease with which dry 

peat can burn. According to Kirana & Nurhayati 

(2022), dry peat land is good fuel for burning, the 

higher the water content in the peat, the lower the 

peat burning rate, the presence of El Nino 

conditions increases the chance of fire occurring. 
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Data on the distribution of hotspots is very 

important as an initial indication or prediction that 

a fire has occurred and is dynamic. Apart from 

being influenced by the flammable characteristics 

of peatlands, the distribution of hotspots is thought 

to follow certain patterns that are closely related to 

land cover conditions (Yusuf et al. 2019). The PHU 

area has areas that have experienced a lot of 

degradation. The damage that occurs to this 

ecosystem is caused by the belief that peat is useless 

land so it is often converted into agricultural land, 

plantations, settlements and other land which can 

have a negative impact on the peat ecosystem.  

Riau has an equatorial type of rainfall, this 

rainfall is influenced by the Bukit Barisan and the 

influence of land and sea winds from the Malacca 

 

Figure 4. Hotspot spatiotemporal in Riau 
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Strait (Ardhitama & Sholihah 2014). This rain 

pattern has two peaks of rain that occur when the 

sun is close to the equator, namely around March 

and October. Based on annual rainfall data in Riau 

Province from 2005-2023, the amount of rainfall 

tends to increase from year to year. The largest 

rainfall occurred in 2021 and 2022 with amounts of 

3146 and 3255 mm/year respectively, while the 

smallest rainfall occurred in 2015 and 2019 with 

amounts of 1960 and 1984 mm/year. The high or 

low rainfall that occurs in the area will influence the 

number of hotspots produced.  

Rainfall and hotspots have an interrelated 

relationship. The image above shows the 

relationship between the number of hotspots and 

rainfall in the PHU and non-PHU areas. The 

intensity of rainfall will affect the number of 

existing hotspots. Based on figures 7 and 8, rainfall 

in 2005-2023 in the PHU and Non-PHU areas is 

fluctuating. The lowest rainfall in the PHU and 

Non-PHU areas occurred in 2015 at 1960 mm/year 

and the highest rainfall occurred in 2022 at 3255 

mm/year. Rainfall will influence hotspot 

fluctuations in an area, where a high number of 

hotspots will be in harmony with low levels of 

rainfall (Dicelebica et al. 2022). However, the data 

obtained does not always show conformity with 

existing sources. Rainfall in PHU and Non-PHU 

areas has increased sharply in several years and is 

accompanied by an increase in the number of 

hotspots. The discrepancies in the resulting data 

may be caused by factors other than rainfall such as 

human activity, vegetation type, changes in land 

cover, and unsuitable environmental conditions. 

The type of land cover greatly influences the 

increase in hotspots. 

Peat that has been damaged will find it 

difficult to return to its original condition even if 

wetting it. Therefore, even though Riau has an area 

where it often experiences rain during the rainy 

season so that the land is wet, it will still have a high 

number of hotspots. Anthropogenic factors such 

as humans also worsen the condition of peat. 99% 

of cases of forest fires in Indonesia that are 

indicated through hotspots are caused by humans. 

Apart from that, the number of hotspots is also 

influenced by land type. Figure 7 shows the 

relationship between rainfall and hotspots in PHU 

areas, while Figure 8 shows the relationship 

between rainfall and hotspots in non-PHU areas.  

According to Putri & Syaufina (2023), the large 

number of hotspots is influenced by the existence 

of large peat areas rich in organic material. There 

will be many hotspots appearing in the PHU area. 

Therefore, the PHU area has a high vulnerability to 

forest and land fire disasters. 

 

Figure 5. Hotspot in PHU and non PHU 
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Currently forest and land fires routinely occur 

every year in Riau Province. Based on Figure 9, it 

can be observed that the highest number of 

hotspots in Riau Province are in Rokan Hilir, 

Bengkalis and Pelalawan Regencies which are 

visualized through boxplots. In the dry season 

there are 4 districts/cities that are prone to fires, 

namely Rokan Hilir, Dumai, Bengkalis and Kampar 

(Syaufina et al. 2014). Hotspots can indicate fires, 

these three areas are the areas where fires occur 

most frequently. Most fires occur on land 

dominated by peat. Fires that occur on peatlands 

are more difficult to control because the fire 

spreads through above-ground biomass and in the 

subsurface layers of peat. Therefore, Riau Province, 

especially Rokan Hilir, Bengkalis and Pelalawan 

Regencies, is one of the areas that requires special 

attention in efforts to prevent forest and peatland 

fires (Yusuf et al. 2019).  Meanwhile, the lowest 

 

Figure 6. Annual rainfall in Riau Province 2005-2023 

 

 

Figure 7. Relationship between rainfall and hotspots in PHU 
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hotspot is in Pekanbaru City. Pekanbaru has a low 

number of hotspots because its area is small and is 

an urban area with a high population density. Apart 

from that, this region also does not have forest 

areas and is non-PHU.  

Forest and Land Fire Impact  

Peatland fires have negative impacts from 

an ecological, social and economic perspective.  

Forest fires can be graded based on three levels of 

severity, namely low, medium and high. The level 

of severity is seen from the condition of the 

vegetation and soil. Fires cause heat and an increase 

in temperature above 900-1150 degrees C. The heat 

generated from fires will be radiated underground, 

thereby causing an increase in temperature in the 

soil. This increase in temperature will have different 

impacts on the physical, chemical and biological 

properties of the soil.  

Forest fires can cause previously dense 

canopies to become open, and the humus and litter 

layers are burned. This situation affects the physical 

properties of the soil, as changes in soil structure 

make it more prone to erosion, bulk density 

increases, and soil porosity decreases. Yulianti et al. 

(2023) stated that increased bulk density accelerates 

peat maturity, which in turn speeds up subsidence 

and CO2 release. The higher the bulk density, the 

more compact the soil becomes, making it difficult 

for the soil to absorb and transmit water. Water 

deficiency in the soil causes it to dry out, which 

negatively impacts plants and microorganisms. A 

lack of water disrupts the chemical balance within 

plants, leading to decreased photosynthesis or 

disturbances in physiological processes. If this 

condition persists, the plant's health will deteriorate 

(Harwati 2007). In addition to affecting the soil's 

physical properties, fires also have a significant 

impact on its chemical properties. Forest fires can 

add minerals to the soil, with ash and charcoal from 

the burning process raising pH levels and 

increasing soil nutrients. However, this situation is 

short-lived because the open canopy increases 

erosion rates as the soil is no longer protected by 

vegetation. Besides affecting physical and chemical 

factors, fires also impact biological factors. 

Vegetation in peatlands plays an essential role in 

influencing biological conditions, particularly in the 

decomposition of litter and soil biota. According to 

Manurung et al. (2021), fires reduce the total 

number of microorganisms, fungi, and C-mic, all of 

which are crucial in the litter decomposition 

process. Changes in vegetation composition, 

particularly in post-fire lands, need to be 

considered to minimize damage to physical, 

chemical, and biological factors (Ward et al. 2015). 

One of the social aspects caused by forest 

and land fires is the smoke, which can lead to 

 

Figure 8. Relationship between rainfall and hotspots in non PHU 

 

https://doi.org/xx.xxx.xx/


54 

 

publishing.ssrs.or.id 

 

Saputri et al. 2024 SSRS Journal B: Spatial Research 

respiratory health problems such as Acute 

Respiratory Infections (ARI), bronchial asthma, 

bronchitis, pneumonia (lung inflammation), eye 

and skin irritation, and disruption to various human 

activities (Pasai 2020). The smoke produced by 

forest fires in peatlands emits carbon in the form 

of carbon monoxide (CO) and carbon dioxide 

(CO2), which can cause serious irritation to the 

respiratory system (Irawan et al. 2022). Cases of 

Acute Respiratory Infections (ARI) in areas with 

high levels of pollution due to forest and land fires, 

especially in peat areas like Riau, tend to increase 

annually (Perwitasari & Sukana 2012). According to 

the Ministry of Health, the forest and land fires that 

occurred in 2015 in Riau Province were the worst 

in 18 years, causing severe air pollution in several 

countries, particularly in Southeast Asia, which 

shares a direct border with Riau (Yusuf et al. 2019). 

Based on Figure 10, there is an indication of fire 

and smoke detected in one of the districts, 

specifically in Bengkalis Regency, Riau Province, as 

seen through Landsat 8. The blue arrow shows the 

direction of the smoke, while the yellow circle 

indicates the presence of fire in the research area. 

The smoke detected in Bengkalis Regency is 

heading southwest, specifically toward the city of 

Pekanbaru and Duri Regency. These two areas 

remain covered in smoke due to winds generally 

moving to the southwest and south. The smoke in 

these two cities usually comes from neighboring 

areas prone to forest and land fires.  

CONCLUSIONS 

Monitoring of land fire hotspots in Riau was 

conducted from 2005 to 2023. Based on land type, 

hotspots were spread across two location types: 

PHU (peatland hydrological units) and non-PHU 

areas, with 138,523 hotspots (77.8%) in PHU areas 

and 39,583 hotspots (22.2%) in non-PHU areas. 

The highest number of hotspots was recorded in 

2005 with 29,722 hotspots, and the lowest in 2022 

with 827 hotspots. The decrease in hotspots over 

the years is attributed to the management of 

peatland damage, which has been addressed by the 

government, as well as policies that benefit 

 

Figure 9. Hotspots in several regency 

 

Figure 10. Fire and smoke detection in 

any of the areas 
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peatland ecosystems. The use of FIRMS MODIS 

has proven effective in producing clear imagery for 

detecting hotspots. The distribution of hotspots is 

influenced by population size and, of course, the 

extent of PHU and non-PHU areas, with 

Pekanbaru having the fewest hotspots, while 

Rokan Hilir, Bengkalis, and Pelalawan have the 

highest, as they are predominantly PHU areas.  
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