
LARGE SCALE MAPPING USING LIGHT 
DETECTION AND RANGING (LiDAR) FOR 
PEAT RESTORATION PLANNING

The Peatland Restoration Agency (BRG) is currently collaborating with several local universities to conduct mapping in an 
operational scale of 1:50,000 to map peat thickness and to generate information on physical and chemical peat properties. This 
e�ort was further enhanced by conducting large-scale peat mapping using Light Detection and Ranging (LiDAR) in order to 
produce thematic maps of a scale of 1:2,500 (1 centimeter on map equals 25 meters on the ground). 

LiDAR is an active remote sensing method that uses laser to measure the distance from a LiDAR sensor to an object on the Earth's 
surface. This dataset is then analyzed to produce a detailed information on surface elevation, which becomes very valuable to 
identify restoration interventions. LiDAR mapping can produce, among others: 

Contour map
Representation of the earth’s elevation and topography. In relation to peatland, contour map is used to 
identify peat dome – peat accumulation in certain areas where land surface is slightly higher than the 
surrounding areas. The depth of peat dome usually is usually more than 3 meters.

Land cover 
Map from aerial photos to see the current state of peatland. 

Hydrotopography
Modeling of peatland’s water flow to identify the location of canal.

The elevation information when combined with land cover maps can be used to locate canals and water flow in peatland 
hydrological units (PHU). This enables restoration intervention, such as identification of priority areas for canal blocking, to be 
done more accurately and e�iciently. 



PEAT MAPPING ACTIVITY PHASES AND KEY STAKEHOLDERS 

Key stakeholders who were involved in the peat mapping activity include: 

BRG, as the activity leader and data custodian. BRG is the main user of the maps produced by this 
peat mapping activity. 

Technical team, consisting of the Geospatial Information Agency, Ministry of 
Environment and Forestry, Ministry of Agriculture and Gadjah Mada University. 
Technical teams supervises mapping activities, provides technical advice to BRG and mapping 
consortiums and ensures that the mapping output complies with mapping guidelines and 
standards.

 

Implementing consortiums, consisting of mapping companies that works based on 
specifications and directions provided by the technical team. Each mapping consortium is highly 
skilled in LiDAR data processing and owns airplanes that could perform the survey, LiDAR sensor 
equipment and software for data processing. 

  

WRI Indonesia, coordinates the various stakeholders involved in the peat mapping activity as well 
as the activities and the funds to support it.

Workplan design and equipment preparation (equipment 
calibration, plane), documents processing (permit and 
security clearance), and control points measurement

LiDAR and aerial photo data acquisition 

LiDAR, aerial photo and thematic maps processing

MAPPING SUPERVISION STAGES

PREPARATORY 
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DATA PROCESSING 
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LARGE SCALE PEAT MAPPING MANAGEMENT PROCESS

MAPPING AREA COVERAGE
The focus areas for the LiDAR mapping were based on the Restoration Indicative Map that considers causes of degraded 
peatland, such as burned peat areas and peat areas with canal. The mapping also took into account land status, including 
protected areas as well as areas inside and outside concessions. The mapping was conducted in the peatland restoration 
agency’s first year four priority districts: Musi Banyuasin, Ogan Komering Ilir, Pulang Pisau, and Meranti, with funding from the 
Norwegian Government.

Four Peatland Hydrological Units (PHU) that have been mapped include: 
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PHU Sungai Sugihan – Saleh  
Ogan Komering Ilir District, 
South Sumatera 
117,000 ha

PHU Sungai Cawang – Lalang 
Musi Banyuasin District, 
South Sumatera 
56,000 ha 

PHU Sungai Kahayan – Sebangau 
Pulang Pisau District, 
Central Kalimantan 
336,000 ha 

PHU Tebing Tinggi 
Meranti District, 
Riau 
137,000 ha



Peat mapping using boring survey 

PHASE 1

PHASE 2

PHASE 3

LARGE SCALE MAPPING USING LIDAR 

Coordinates (x,y,z) 
Time (t)
Intensity

Airplane with LiDAR equipment

LiDAR and Aerial Photo Data Acquisition

Ground Control Points Measurement on the Ground

DATA ANALYSIS

Hydrotopography Map

Mapping output: 

Contour Map Land Cover Map

The maps are used to identify the needed restoration intervention based on the peatland degradation cause:

To identify priority areas for 
inventory and survey to 

determine peatlands areas for 
protection and cultivation.

Rewetting is conducted in drained peatland 
areas by increasing water level and ground 
surface water table. The rewetting process 

is conducted through canal blocking, 
backfilling, and boreholes construction. 

A peatland rehabilitation e�ort conducted by 
replanting native species in protected 

peatlands or other plant species that can 
adapt to wetlands areas and have a good 

economic value when cultivated. 

To increase communities’ livelihood in and 
around peat restoration areas. Revitalization 
programmes promote integrated agriculture 

system in peatlands where “surjan” and 
paludiculture system is the main option.  

Laser light is beamed 
from the airplane 

Data is received by the 
sensor on the airplane
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Laser light reaches 
objects on the 
earth’s surface 
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Recorded information include LiDAR distance and 
intensity reflected from each object. Distance for 
position and intensity is analysed to identify objects.
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