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Scientific Abstract 
 
For two study areas of 54,133 and 23,681 ha respectively in Bengkalis (Riau Province) and 

Kubu Raya (West Kalimantan Province), peat extent and peat thickness (PT) models are 

created from limited LiDAR data along separate parallel flight lines (30.2% and 29.9% area 

coverage, respectively) and field PT measurements collected for the study area. High R2 

values of 0.84 and 0.90 respectively were found between surface elevation and PT, with 

regression relations approaching unity (1:1) confirming that the peat bottom is relatively flat 

and close to Sea level as is often the case in coastal peatlands, where peat development 

started from river floodplains and mangroves some 5,000 years ago. Surface elevation 

DTMs were created from the LiDAR data, and PT measurements were subtracted to derive 

a peat bottom (PB) elevation model applying and comparing three different methods. The 

result of the simplest model, assuming a flat PB at 0.61 and 0.27 m +MSL respectively for 

the two areas, was found to be as accurate as the results of more complex approaches, 

while requiring less survey and analysis effort with as few measurements as ~40 (1 per 640 

hectare) being sufficient. The accuracy of the peat thickness map for Kubu Raya was 

validated using an independent dataset of 65 field measurements. The difference between 

peat map and validation data was on average 0.15 +/- 0.55 m, with 64.6 and 93.8 % of 

validation points being within 0.5 and 1 m respectively from the model. From this and other 

studies we conclude that this simple method will allow sufficiently accurate peat thickness 

maps for 75 to 90 % of peatlands in Sumatra and Kalimantan; maps for most of East 

Sumatra are being produced on this basis at present. In 10 to 25% of peatlands, peat bottom 

is more complex and denser field surveys are required, which can be developed in a 

stepwise approach. It was determined that the peat bottom is below 2 m +MSL (current 

coastal high tide level i.e. minimum flood level) in 94.7 and 100 % of the areas respectively, 

and below MSL in 56.5 and 9.8 %, indicating that most if not all of these peatland areas may 

be subject to frequent or permanent future flooding if peat loss due to drainage continues. 

Total cost of LiDAR and field data collection and analysis for both the Bengkalis and Kubu 

Raya study areas has been near 1 US$ per ha of actual peatland area, indicating that all 

peatland in Sumatra and Kalimantan (or around 15 Mha in total) could be mapped for around 

15 Million US$. It is demonstrated that the LiDAR data can also be used to determine canal 

water table depth (CWD) below the land surface, which provides useful data for water 

management aiming to reduce peat loss and subsidence; it is found that CWD in the study 

areas is more than 0.5 m below the peat surface along 84.1% and 64.1% respectively of 

canals during the LiDAR survey in the wet seasons of 2016 and 2017, and would therefore 

be expected to be >1 m in the dry season, which will cause excessive peat loss and fire risk. 
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Summary and Conclusions 
 

In this report, the application to a study area in Kubu Raya (West Kalimantan) of the method 

for peatland mapping as applied by Deltares and ITB is submitted to the IPP (Indonesia Peat 

Prize) organization. The method builds on past work by Deltares and others in research and 

advisory projects that required peat mapping in Indonesia (since 2007), with the aim of not 

only yielding a sufficiently accurate result but also of doing this quickly and economically. In 

our experience, this requires three main elements: 

¶ the use of elevation models (DTMs), applying LiDAR data where possible,  

¶ peat thickness (PT) field surveys that are limited in scope where possible but meet 

the highest quality standards, 

¶ and an understanding of peatland genesis and morphology that allows insightful 

interpretation of the data. 

Airborne LiDAR data provides the fastest and most accurate way to creating DTMs over 

large areas, while also providing useful information on vegetation and canal water depth. In 

our experience however, LiDAR data can often not economically be collected at full 

coverage as this would cost tens of millions of dollars if applied to all peatland in Indonesia 

(maybe hundreds of millions if repeat measurements are required for monitoring, as we 

propose) and years of data collection and processing. The funding and the time required for 

repeated full coverage LiDAR data collection are likely not available in time for preserving 

remaining peatland resources (carbon and forest) in Indonesia, as peatland degradation 

proceeds year by year and peatland related policies evolve rapidly. Therefore in our projects 

we apply a method that allows generation of elevation models from LiDAR data collected 

along óflight stripsô that cover only 10 to 30 % of the area, and manual support of 

interpolation, as explained in Section 2.1.4. Combined with competitive bidding for LiDAR 

data collection at the very large scale, this can result in a reduction of cost and data 

collection time by a factor 10 to 25 compared to full coverage collection over small areas, 

while also speeding up the process by months to even years. As the Kubu Raya study area 

was found to be unusually small and quite complex in morphology, a relatively high LiDAR 

coverage of 29.9 % was applied in this case. 

LiDAR data following this method has in 2014, 2015, 2016 and 2017 been collected over 

most of East Sumatra lowland and parts of West Kalimantan lowland (Section 1.2; Figure 1), 

resulting in coverage of 5.1 Mha of LiDAR data over a total of more than 30,000 km of flight 

lines. Most of this coverage is over lowland peatland. The resulting DTMs will be available in 

the public domain for further use in mapping initiatives. 

To minimize cost and effort peat surveys in the field were optimized by conducting them [a] 

along transects perpendicular to coast and streams and going up the peat slopes (Figure 3), 

[b] starting transects near the expected peat extent boundary mapped based on existing 

maps and visual interpretation of satellite data (Figure 16), and [c] ending surveys where PT 

was found to exceed some 7 m (Figure 4). Measurement quality was assured by having the 

peat/mineral interface in augers photographed at all locations (time and location verified) and 

having multiple replicates for averaging and error rejection. A total of 147 average 

measurements were collected of which 111 had peat over 0.5 m in depth (Table 2). The field 

survey report and SOP are presented in Annex 1 and 2. 
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Peat extent was delineated from the DTM, modified somewhat to match available 

measurements of peat presence and absence as well as existing peat maps and clear 

indications of peat presence/absence in Landsat satellite images. It was found that the four 

data sources are in close agreement. 

PT models were derived by subtracting peat bottom (PB) models from the DTM (Section 

2.5). The first method (óMethod 1ô) of PB model creation was to interpolate a surface model 

between measurement points. óMethod 2ô assumes a flat horizontal PB surface determined 

from the average of available data. óMethod 3ô applies a regression equation between DTM 

and available PT data. 

A very close relation (R2=0.90) was found between PT measurements and LiDAR based 

DTM (Figure 14). PB points are 0.27 m +MSL on average with a standard deviation of 0.54 

m and with 92.8 % of 111 points being between +1 and -1 m +MSL (Table 2). This all 

confirms that the peat bottom in the study area is very flat indeed as we find to be the case 

in most coastal peatlands in Indonesia. As a consequence, the result of the three methods is 

nearly identical. The simple óMethod 2ô assuming a flat peat bottom will therefore suffice in 

this area as in many areas, including large uniform peat domes that tend to be still partly 

forested so peat thickness data are often scarce and hard to obtain. It is recognized however 

that there are exceptions, with some 10 to 25 % of peatlands having irregular peat bottoms; 

in such areas a greater density of field surveys will be needed and the peat bottom should 

be determined from óMethod 1ô if maximum accuracy is required. 

However we discuss that, where the peat bottom is below permanent water level, the bottom 

peat will never be available for oxidation (Section 5.1). In such areas, it may be considered 

whether it is always necessary to know the exact peat thickness within 0.5 metre or whether 

accuracy requirements can be somewhat reduced ï especially when it involves large peat 

domes that are largely covered by protected forest. The same applies to peat thickness over 

7 m, the bottom peat of which will not be available for fire or oxidation for well over a century. 

We therefore suggest that the accuracy requirement for peat thickness mapping may be 

adjusted according to peat thickness and likely position of the peat bottom, as well as land 

use and planning requirements. Field efforts may be reduced in large inaccessible peatland 

areas where peat is clearly very deep. In our experience this can greatly reduce the time and 

effort required for peat mapping as efforts can be focused on those areas where urgency 

and requirements are greatest. 

We demonstrate that the peat thickness model for Kubu Raya could have been achieved 

with far less field measurements than were collected in our study for validation and research 

purposes. Any collecting of some 40 data points along well selected transects would have 

yielded a peat bottom within 0.1 m difference. We therefore submit to IPP the result of an 

effort using 37 data points, compared with a larger dataset of 147 data points (Figure 20). 

The accuracy of the resulting peat thickness map was assessed using an independent 

validation dataset of 65 field measurements collected at the same time as the 

measurements used to create the peat thickness map (Figure 22). The resulting difference 

between peat map and validation data was 0.15 on average with a standard deviation of 

0.55 m, with 64.6 % of validation points being within 0.5 m from the model and 93.8% of the 

measurements within 1 m. 
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We find that peat covers 45.7 % of the Kubu Raya study area. PT exceeds 3 m for 53.3 %, 

54.2 % and 56.0 % of the peat area respectively according to the three different methods 

(Table 4). 

The DTM resulting from LiDAR data shows that 26.9 % of the study area (including mineral 

soil areas) is now below 2 m +MSL (approximately high tide level) and 70.9 % below 4 m 

+MSL (approximately the highest possible flood level). It is therefore a very low-lying area, 

with the lowest areas already being prone to flooding. In future, if peat continues to be lost 

(following drainage) and as Sea level rises, almost the entire area will be severely flood 

prone or may even be lost to the Sea permanently after peat is fully removed, with the peat 

bottom everywhere below 2 m + MSL and with 9.8% of it being below current Mean Sea 

Level (Section 3.10). 

It is demonstrated that canal water table depth (CWD) relative to the surrounding land 

surface can be mapped from LiDAR data. During the measurement on 5 October 2017, 

CWD in LiDAR strip coverage over peat in the study area is in the ranges of 0-0.5 m, 0.5-1 

m and >1 m below the peat surface in 35.9 %, 41.5 % and 22.7 % of cases respectively. The 

substantial area with canal water table depth well over 0.5 m in wet season conditions 

suggests that water levels will drop well below 1 m in the dry season in much if not most of 

the area, enhancing peat loss and fire risk. In such areas, water management improvements 

are required. We propose that regular repeat LiDAR surveys over selected flight lines can 

offer a robust monitoring mechanism alongside ground measurements. 

Airborne LiDAR data were collected within 1 day of flying. Survey duration for 37 points was 

4 days at an overall survey average of 10 measurements per day (including replicates) with 

2 survey teams. The time required for design, training, mobilization and demobilization is not 

included in these time estimates, as this would not be relevant if the work had been done as 

part of a comprehensive large scale mapping effort as is the ultimate goal. 

The cost of peatland mapping over the Kubu Raya study area of 23,691 ha has been 7,100 

US$ for collecting LiDAR data (excluding mobilization costs) and 1,389 US$ for field surveys 

(37 data points). The cost of data processing, analysis and reporting is hard to determine as 

this will be much reduced when applying this method at the large scale, but this will be below 

50 % of the cost of data collection (LiDAR + field) in a normal assignment (without the 

scientific analyses and cross checks applied in this study for IPP). An estimate of 25 % is 

reasonable in our experience. The total cost of mapping of the study area is therefore 10,611 

US$, or 0.45 US$ per hectare (0.99 US$ per hectare of actual peatland; Table 7). 
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1 Introduction 

1.1 The need for improved peat extent and thickness maps for 

Indonesia 

It is well documented that Indonesia has extensive peatland cover, especially in the coastal 

lowlands of Sumatra, Kalimantan and Papua. Peat maps for some areas have existed for 

more than 100 years, and the first comprehensive and consistent nationwide map was 

produced by the Regional Physical Planning Programme for Transmigration (RePPProT) 

project (RePPProT, 1990). A map by Puslitanak (Ministry of Agriculture) was published by 

Wetlands International in 2003-2006 (Wahyunto et al., 2003, 2004, 2006), followed by a 

derived map published in 2011 by BBSDLP (Ministry of Agriculture; Ritung et al., 2011). 

 

An assessment of the accuracy of the latter 2 maps (Puslitanak and BBSDLP), funded by 

Netherlands Government, was published by Deltares in 2013 (Hooijer and Vernimmen, 

2013). It was found that while peat thickness information provided by existing maps is very 

poor, peat extent in most areas is actually quite well known, actually no worse than in other 

regions with major peatland extent including Russia and Canada. The location and extent of 

all major peat areas in Sumatra and Kalimantan is indicated on existing maps, but questions 

do exist on exact boundaries, of the peat and especially of deep peat. The 3 m peat 

thickness boundary, that has legal implications and is often considered as the ódeep peat 

boundaryô, is particularly poorly known. 

 

The existence of fairly accurate maps of peat extent, by international standards, presents an 

advantage to efforts to better map peat thickness. Existing peat boundaries can be used as 

a starting point for map improvement. 

 

When improving peatland maps for Indonesia, it is important to understand priorities and 

deal with highest priorities first. The first priority is to generate maps that allow land use 

zoning at the landscape scale, distinguishing agri/silvicultural production areas (plantations 

and smallholders) and remaining conservation/restoration areas for natural peat swamp 

forest. These maps will also support redesign of water management systems at the 

landscape (i.e. meso-) scale. In our view this meso-scale mapping needs to be done very 

rapidly in support of current Government initiatives to reduce fire risk and carbon emissions, 

yet it does not require the highest level of detail and accuracy that may take years to 

achieve. After the initial overall mapping for zoning purposes is done, it will be easier to 

create more detailed maps where needed for detailed planning and design purposes. By 

creating separate products that are ófit for purposeô, rather than aiming to achieve perfection 

in a first edition product, the process can be speeded up and resources can be applied 

where they are most needed to meet priorities. 

 

1.2 Background to Deltares peatland mapping method 

Deltares, with partners, has been involved in large scale peat mapping in SE Asia since 

2007, starting with the mapping of the Ex Mega Rice Project (EMRP) area in the CKPP 

project (2005-2008), with Wetlands International, which relied mostly on field surveys along 

1,350 km of transects (Silvius et al., 2007). It was found that field surveys alone are not the 
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most suitable approach to peatland mapping because of the vast scale and poor 

accessibility of the areas involved, difficulties in making field teams follow strict protocol 

under difficult conditions, and high financial and time requirements. Mapping results based 

on field surveys alone are often poor in our experience. 

 

Since 2007, Deltares has been pioneering the use of LiDAR data in peat mapping. In the 

KFCP project (2010-2014) full LiDAR coverage over much of the EMRP area was collected 

in 20111 at very considerable cost and time investment (Figure 1). It was then found that for 

most purposes, including peat mapping and water management, such full coverage data is 

neither affordable nor required. Instead, it was found to be possible to collect data along 

parallel flight lines and create elevation models and derived models though interpolation. A 

first application of this method in 2014, with Wetlands International and UGM, has been for 

the Kampar Peninsula in Sumatra (Hooijer et al., 2015b). 

 

LiDAR data has from 2014 to 2017 been collected over most of East Sumatra lowland and 

parts of West Kalimantan lowland (Figure 1), following the óstripô method described in this 

report, mostly funded by Asian Pulp and Paper (APP, over its Acacia plantations and 

surrounding landscapes) and by UKCCU (over much of South Sumatra) with other 

organizations (funding smaller areas of specific interest). First data over these areas was 

collected in June 2014 (Hooijer et al. 2015b), followed by April-May 20152, October 2016 - 

March 2017 and October 2017, the latter also covering the Kubu Raya study area (Figure 2). 

By the end of 2017 this has resulted in coverage of 2.0 Mha of LiDAR data over a total of 

more than 30,000 km of flight lines. Most of this coverage is over lowland peatland. 

 

                                                 
1
 http://www.forda-mof.org/files/4._LIDAR.pdf 

2
 https://www.deltares.nl/en/projects/lidar-data-large-scale-peatland-management-flood-risk-

assessment/ 

http://www.forda-mof.org/files/4._LIDAR.pdf
https://www.deltares.nl/en/projects/lidar-data-large-scale-peatland-management-flood-risk-assessment/
https://www.deltares.nl/en/projects/lidar-data-large-scale-peatland-management-flood-risk-assessment/
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Figure 1 LiDAR flight line coverage over East Sumatra and Kalimantan lowland acquired in 2011 and 

2014-2017, in projects that Deltares and partners were involved in. More coverage is available from 

other projects. 

 

By collecting selective LiDAR data over large areas, and by allowing competitive tendering 

by multiple different provider companies, the cost of LiDAR data collection is reduced by 

between 10 and 25 times compared to full coverage data over small areas. 

 

The method proposed in this IPP submission and applied in ongoing management support 

projects is an iterative process. The first stage is rapid data collection and rapid production of 

maps with relatively limited data. The resulting maps are considered sufficiently accurate for 

most purposes in most areas, but possibly not for all detailed design purposes in all areas. 

The second stage focusses on refining the results for areas of specific interest where 

necessary. In several smaller areas in East Sumatra, LiDAR data have been collected at 

denser and even full coverage to answer specific client questions, following a first round of 

mapping with limited data. 

 

Through this two-stage approach, obtaining a big picture first and generating a spatial 

framework in which to later place detailed studies where this is found ófit for purposeô, major 

reductions in time and resource requirements can be achieved compared to an approach 
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that requires uniform high data coverage in all areas even if the result far exceeds the ófit for 

purposeô requirement. 

 

The LiDAR data are used in generation of DTMs, that are applied in lowland flood risk 

assessments and peat thickness mapping, as well as assessments of subsidence and canal 

water depth (from repeated data collection) and vegetation characteristics and used as base 

models for drainage and irrigation design (from DTMs). Of particular interest is that some of 

the data over peatland was collected over the same strips before and after the 2015 fires, 

allowing accurate assessment of fire impacts including loss of peat and carbon. 

 

Accounting for all land that is within 2.5 km from a LiDAR strip, current LiDAR coverage of 

peatlands in East Sumatra and Kalimantan by projects involving Deltares now suffices to 

produce elevation models over some ~5 Mha of peatland from ~2 Mha of actual LiDAR 

coverage. Most of these elevation models equal the accuracy achieved over the Kubu Raya 

and Bengkalis IPP study areas. Where sufficient validation peat thickness field 

measurements are available, peat thickness mapping will therefore also equal that in these 

study areas. In some areas however, peat thickness mapping is complicated by irregularities 

in the peat bottom or sudden changes in peat surface elevation; in such areas, additional 

LIDAR and/or field data can be collected later to refine models. 

 

The LiDAR based DTMs produced by Deltares will be available in the public domain for 

further use in mapping initiatives. We invite others to use this framework as a starting point 

for further improvement of maps, collecting additional data (LiDAR and field measurements) 

where necessary. 

 

1.3 Using a LiDAR based DTM for peat thickness mapping 

The fundamental assumption of the LiDAR-based peat mapping method applied by Deltares 

and ITB is that the bottom of the peat deposit, i.e. the top of the underlying mineral soil 

(usually clay or sand), is relatively flat compared to the top of the peat deposit. We have 

found this to be the case in many coastal peat locations in Indonesia, which is explained by 

the peat having formed on top of a mostly flat terrain of floodplains and mangroves, starting 

some 5,000 years ago. However, the assumption does not always hold for inland peat 

deposits (so-called valley peat) where the peat in some cases has formed on top of a pre-

existing hilly landscape well above MSL, nor for some locations along major rivers where old 

river channels are filled with peat (sedimented detritus or ógyttjaô) well below MSL. 

 

1.4 Study area 

 
The study area is located in Kubu Raya district (West Kalimantan Province) and covers an 

area of 23,681 ha (Figure 2). 
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Figure 2 Study area in Kubu Raya district (West Kalimantan Province). In the background a RGB 

composite (TOP LEFT) Landsat-1 image of 12 September 1972 (spectral bands 7-6-5) and (TOP 

RIGHT) Sentinel-2 image of 22 April 2017 (spectral bands 11-8-5). (BOTTOM) A 3D representation of 

the DTM presented in Figure 10 with the Sentinel-2 composite image of 22 April 2017 superposed on 

it. It is evident that the area was entirely forested some 40 years ago, but this forest has now been 

cleared entirely and given way to drained agricultural landscapes. 

 

1.5 This report  

This report consists of 2 parts. The main report is in the format similar to a scientific paper, 

aiming to be concise and relatively brief. Annexes 1 to 4 provide a detailed report of the peat 

thickness field survey carried out during this study including the SOP used and provides the 

resulting field data. In Annex 5 and 6 the peat map resulting from this study is provided at 

1:50,000 scale. 
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2 Methods and materials 

2.1 LiDAR data and DTM generation 

2.1.1 LiDAR data collection partner 

The company contracted to collect LiDAR data (PT. Surtech) was selected in a competitive 

bidding process to which four companies were invited, on the basis of quality of proposal, 

proven experience and cost. The work was offered as part of a much larger package of 

LiDAR data collection over Sumatra and Kalimantan over 2015-2017, allowing bidders to 

lower unit cost and increase efficiency. 

 

2.1.2 LiDAR data collection design 

Peat extent was first visually identified from Landsat images, showing drainage and 

vegetation patterns that in our experience are likely to indicate peat, as well as from existing 

peat maps. LiDAR flight lines were then designed to cross peat boundaries and rivers at 

perpendicular angles (Figure 3) to extract the maximum of information from a minimum of 

coverage and cost. As the Kubu Raya study area consists of a relatively small peat dome 

with steep sides, strips were placed at 2.5 km intervals3 where the presence of peat was 

expected. 

 

LiDAR data over the study area were collected on 5 October 2017. Overall LiDAR coverage 

over the study area is 71 km2 or 29.9 % of the study area. Cost of LiDAR data collection over 

the study area was 7,100 $US (excluding mobilization costs) at a unit cost of 1.00 US$/ha. 

 
 

 

                                                 
3
 Strip intervals are measured between the centre lines of flight lines. In other areas with larger and 

simpler peat domes, LiDAR strip intervals of 5 km suffice in our experience, for peatland mapping at 
the landscape scale. 
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Figure 3 LiDAR flight plan over Kubu Raya study area as designed using existing peat extent maps, 

historical Landsat imagery (using vegetation patterns indicating presence of peat) and location of 

rivers. In the background the RGB composite Landsat-1 image of 12 September 1972 (spectral bands 

7-6-5) used. LiDAR flight line spacing, as measured between centre lines is mostly at 2.5 km in this 

study. The East-West line is required to connect the North-South lines. 

  

2.1.3 LiDAR data filtering 

LiDAR data were filtered applying the well-established progressive morphological filter 

algorithm (Zhang et al., 2003) implemented in Julia programming language4 by Deltares, 

removing vegetation signal to create a layer that presents the soil surface. The applied 

filtering method will be published scientifically in coming months. However, it should be 

noted that the accuracy of the filtering method applied here does not differ substantially from 

those used in other initiatives, including the TerraScan commercial software5 that is most 

widely used. 

 

2.1.4  Creating a DTM from LiDAR data along strips 

Contour lines of soil surface elevation at 0.5 m intervals were drawn manually between 

filtered LiDAR strips. In areas with elevation below 2.5 m +MSL additional contour lines were 

drawn at 0.25 m intervals. A recent (April 2017) composite Sentinel-2 image was used to 

extract further information on likely peat dome morphology, guiding the location of contour 

lines in some locations. A DTM (Digital Terrain Model i.e. surface elevation model) was 

created by Inverse Distance interpolation between LiDAR strip data and contour lines. 

 

 

                                                 
4
 https://julialang.org/ 

5
 https://www.terrasolid.com/products/terrascanpage.php 

https://julialang.org/
https://www.terrasolid.com/products/terrascanpage.php
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2.2 Field data collection of peat thickness 

A detailed report on the peat survey and budget is included in Annex 1. 

2.2.1 Field survey design 

Survey transects were designed to cross the peat dome at perpendicular angles to extract 

the maximum of information from a minimum of data points. Transects started where no peat 

was expected to be found and along easy access points such as roads or canals, and 

extended up the dome to where peat was expected to be deep according to the DTM (Figure 

4). At the edge of the dome, measurements were generally taken at 200 m intervals to 

accurately capture the steeper slopes of the dome, whereas going up the dome where 

slopes are much smoother, measurements were taken at 500 m intervals. In Figure 5 the 

survey design is presented. 

 

The peat thickness field survey was conducted in the period 1 to 24 November 2017 

(preceded by training and trials), by 2 field teams working in parallel supervised by experts 

from Deltares and ITB. 

 

 

Figure 4 General schematic set-up of an effective and cost-efficient peat thickness survey. Surveys 

are planned perpendicular to coastlines and river as much as possible, which often matched the 

steepest slope of the peat dome. To reduce the number of sampling points in areas without peat, 

surveys start at a ólikely peat boundaryô that is identified from satellite images. To reduce the number 

of measurements in areas where very deep peat is known to be present without further survey, 

surveys along transects end when a certain peat thickness limit is reached (in this schematic 

illustration 7 m, but sometimes a 5 m limit can be applied, depending whether the peat domes are 

small and steep or large with more gradual slopes).  
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Figure 5 Peat thickness survey design along 25 transects, starting at areas where no peat was 

expected going perpendicular up the dome. In the background DTM generated from the LiDAR strip 

data (Figure 10). 

 

2.2.2 Survey protocol 

The peat thickness field survey was carried out following a field protocol (SOP; Annex 2). 

Peat thickness was measured using an Edelman type auger. Replicate measurements were 

taken at every sample location within 1 to 5 m of each other, to be able to investigate 

variation and error sources. The peat thickness measurement used for analysis was the 

average of the replicate measurements. 

 

Vegetation cover and land use was documented at each survey location and photographed 

in four directions. The mineral subsoil that was trapped in the auger was photographed as 

well as evidence that the peat bottom had been reached. 

 

2.3 Comparing LiDAR DTM and peat thickness measurements 

The surface elevation above Mean Sea Level was derived from the LiDAR derived DTM, for 

all peat thickness measurement locations. DTM values were then plotted against peat 

thickness measurements and the regression was determined. The coefficient of 

determination (R2) was calculated as a measure of how well peat surface elevation can be 

used as a proxy for peat thickness. 

 

2.4 Mapping peat extent 

Where we usually find historical remote sensing imagery useful for visual interpretation of 

the peat extent from vegetation patterns, we found this not to be the case in this area as 






















































































































