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meaning the actual change in aboveground tree volume and biomass can be used to train and 
test models of change (Figure 2).  These ground data will be compared to LiDAR data 
collected via a 3.3m wingspan UAV (Delair DT26X UAV equipped with a Riegl miniVUX, 
worth ~€250K) and a 24 MP camera. This is supplemented by a smaller UAV (Delair DT18) 
housing a MicaSense RedEdge multispectral camera. The UAVs are capable of collecting 
high resolution (cm level) data on tree structure and health over large areas (~ 10 km2), 
information that is unobtainable using ground and/or satellite based platforms. These data 
will be collected several times over each concession, which will be used to scale the ground 
data to give thousands of hectares of biomass change data, and solve the current mystery of 
how errors in biomass and biomass change mapping vary with scale.  As part of the initial 
data collection phase, we also set out to examine whether ‘Structure from Motion’ (SfM) 
photogrammetry can reliably capture various aspects of forest structure which are relevant for 
biomass estimation, and our understanding of wider forest function. The SfM approach, a 
cheaper alternative to LiDAR, relies on extracting and matching the same features in multiple 
images collected from different positions in order to generate 3D model of the visible surface. 
This ultimately requires the collection of accurate and precise information on the location of 
the field plots, and the flight trajectory of both of our UAVs in order to properly generate and 
then combine these multi-scale datasets.  

The CongoPeat project (September 2018 – August 2023) builds upon a previous NERC 
grant which measured and described for the first time what turned out to be the world's 
largest tropical peatland complex, located in in the Congo Basin (Figure 1). The peatland, 
which covers ~145,000 sq. km2, is estimated to be 10,600 years old and contain ~30 billion 
tonnes of carbon [6].  They occupy large inter-fluvial basins, with evidence suggesting they 
are primarily fed by rainfall, however, such peatlands usually form domed structures yet 
satellite data do not show this feature. Understanding how these areas are formed is important 
when predicting how they will respond to changes in precipitation, and/or human land use 
change (e.g. drainage for agriculture). To address this question, we set out to measure the 
height of the peatland surface along several long (5 km +) transects running from the peatland 
edge using our UAV LiDAR. As with the FODEX campaign, accurate and precise data on 
the UAV position is required to ensure that the likely small changes in elevation are correctly 
measured. 

To this end, we requested the loan of two Leica GNSS Systems; one to act as Base Station for 
the purpose of correcting both the UAV trajectory, and the data from the second system, 
which acted as the Rover and was used to collect additional ground control and reference 
points to further refine and correct both the LiDAR and SfM derived point clouds.  

In this report, we largely focus on the data and results from the FODEX field campaign to 
Peru. The aforementioned technical issues that affected the CongoPeat and FODEX 
campaign to Gabon meant that data collection was limited.  
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Table 1 – GNSS data collected in Peru, including the location of the base station, and the 
GCPs/ Tie Points (TPs) which fell under the UAV flight paths.  

 

 

Point Point 
Role Easting Northing Ellip. 

Height Geoid Separation   
Base  420079.6 8786861 273.274 29.5783 

Point Point 
Role Easting Northing Height 

 Difference  
Easting Northing Height 

GCP1  Averaged 421639.3 8781522 327.3296 -0.0183 -0.004 -0.0022
1 421639.3 8781522 327.3284 
2 421639.3 8781522 327.3306 

GCP2 Averaged 421804.7 8781473 326.8475 -0.0684 0.016 0.6371 
1 421804.7 8781473 326.8475 
2 421804.8 8781473 326.2104 

GCP3 Averaged 421381.3 8781155 325.5215 -0.0184 0.003 0.005 
1 421381.3 8781155 325.5243 
2 421381.3 8781155 325.5193 

GCP4 Averaged 421235.8 8780861 320.1918 -0.0288 -0.019 -0.0093
1 421235.8 8780861 320.1883 
2 421235.8 8780861 320.1976 

GCP5 Averaged 421044.1 8780535 332.8154 -0.0079 0.035 -0.1253
1 421044.1 8780535 332.8154 
2 421044.1 8780535 332.9407 

GCP6 Averaged 420038.3 8786857 272.6122 -0.0004 -0.001 -0.0034
1 420038.3 8786857 272.6102 
2 420038.3 8786857 272.6136 

GCP7 Averaged 421016 8785132 314.8272 -0.0038 -0.014 0.0024 
1 421016 8785132 314.828 
2 421016 8785132 314.8256 

TP01 Averaged 420102.6 8786876 273.195 0.0554 0.025 0.0053 
1 420102.7 8786876 273.1964 
2 420102.6 8786876 273.1911 

TP03 Averaged 419994.3 8786652 285.5743 0.0023 -0.009 0.0085 
1 419994.3 8786652 285.5762 
2 419994.3 8786652 285.5677 

TP02 1 420061.7 8786701 276.2394 
TP04 1 419881.7 8786687 288.4827 
TP06 1 421158.9 8784593 340.7131 
GCP8 1 420677.3 8785719 295.7524 
GCP9 1 420667.4 8785559 288.6213 
GCP10 1 420798.8 8786036 289.0394 
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