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Background

Research on applying cost-effective LiDAR data acquisition has resulted in landscape scale maps of (1) elevation and (2) 
deep peat in East Sumatra (Riau, Jambi and South Sumatra Provinces) and (3) a novel method for measuring canal water 
depth using LiDAR as described in following (open access) publications:

All maps are available in the
public domain!

See publications for links



What is LiDAR?



Cost-effective approach



Material and Methods

- LiDAR data acquisition
- 2011: Central Kalimantan, 744,000 ha (7,440 km2); full coverage; validation
- 2014-2017: East Sumatra, 1.45 Mha (14,500 km2); strip spacing 2.5 – 10 km; application

East Sumatra:
30,138 flight km’s



Resulting DTM for East Sumatra

7.1 Mha (71,000 km2) coverage, from 1.45 Mha effective LiDAR coverage (20.4%)
80.4% of lowland area in the three provinces,
Covering 4.5 Mha of peatland

Overall vertical accuracy between 0.25 – 0.61 m



Resulting DTM for East Sumatra

2.6 Mha (26,000 km2, 36.3%) is below 2 m +MSL, large areas likely to be increasingly flood-prone in the near future (SLR 
+ subsidence)

Allowing identification of peat domes (Kampar Peninsula, ~700,000 ha; ~7,000 km2)



Resulting DTM for East Sumatra

And identifying peatland subsidence features



The LiDAR DTM is used to create deep peat map for East Sumatra

Approach:



Peat mapping approach tested for Bengkalis and Kubu Raya (Indonesian Peat Prize test areas)

Peat thickness measurements along transects to determine peat bottom position



High correlation between surface elevation and peat thickness, with regressions approaching unity, confirming peat 
bottom is relatively flat and close to sea level



Determine peat bottom position from 2,246 deep peat (>3 m) measurements in East Sumatra

and subtract average peat bottom position from 
East Sumatra DTM to derive likely deep peat area

Carbon stock was estimated using this map

Need to consider that part of the peat may be permanently 
below the water table due to sea level rise!



Majority non-mangrove lowland forest in 2012 (Margono et al. 2014) in East Sumatra located on deep peat domes

Protecting deep peat areas provides an opportunity to not only conserve large amounts of below ground carbon stock, 
but also the last Sumatra lowland forest and associated high above-ground carbon stocks and unique biodiversity.



The LiDAR data are used to determine canal water depth in drained tropical peatlands

Approach:



Validation in canals in plantations

LiDAR-derived CWD (canal water depth) accurate within 0.25 m and 0.5 m for 86% and 99% of field measurements, 
respectively



Canal Water Depth map in EMRP (dry season 2011)

Mostly below 1.5 m, often below 2.5 m
high fire risk



We have used satellite LiDAR data to map global lowland areas:

satellite LiDAR coverage will soon allow mapping 
of peat domes

QUESTIONS?


