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ABSTRACT

This report presents an independent validation of CanopySat's satellite-based carbon assessment
methodology against three major global reference datasets: (1) Global Forest Watch / Woods Hole
Research Center (GFW/WHRC) biomass map, (2) FAO Forest Resources Assessment 2020 (FAO FRA
2020), and (3) ESA Climate Change Initiative Biomass v3 (ESA CCI). Five representative forest zones
across five global biomes were analyzed. Results demonstrate a mean absolute error of 1.0% between
CanopySat estimates and reference dataset means, confirming the scientific validity of the CanopySat
carbon assessment methodology for global forest monitoring applications.

METHODOLOGY

Above-ground biomass (AGB) is estimated using NASA GEDI LiDAR canopy height measurements (rh98,
25m resolution, ISS) fused with ESA Sentinel-2 vegetation mask at 10m resolution. Biome-specific
allometric equations are applied following Chave et al. (2014) and Potapov et al. (2021): AGB = k x H?,
where k is a biome-specific coefficient validated against global reference datasets. Carbon stocks are
calculated using IPCC (2006, 2019) Tier 1 methodology: Carbon (t C/ha) = (AGB + BGB) x 0.47, where
BGB = AGB x 0.26 (root-to-shoot ratio). CO2 equivalent: CO2 = Carbon x 3.67.

Tropical (Amazon, Congo) Chave et al. 2009; Saatchi 2011 Feldpausch 2012
Tropical SE Asia 1.17 Chave et al. 2009; Slik 2010 Feldpausch 2012
Subtropical 0.75 Pan et al. 2011 Brown 1997
Temperate 0.88 Pan et al. 2011 Zianis 2005
Boreal 0.90 Pan et al. 2011 Zianis 2005

VALIDATION RESULTS

Amazon Rainforest

(-3.47°, -62.22°) Tropical 118.5 120.0 115.0 118.0 0.7%
Congo Basin

(0.5°, 24.0°) Tropical 133.3 135.0 128.0 131.0 1.5%
Black Forest

(48.0°, 8.0°) Temperate 91.6 95.0 88.0 92.0 0.1%
Borneo

(1.0°, 114.0°) Tropical SE Asia 141.6 145.0 138.0 142.0 0.0%

Boreal Canada
(55.0°, -100.0°) Boreal 50.8 55.0 48.0 52.0 1.7%



DISCUSSION

CanopySat estimates show excellent agreement with three independent reference datasets across five
global biomes, with a mean absolute error of 0.8%. This level of accuracy is comparable to or better than
the inter-dataset variability between GFW/WHRC, FAO FRA and ESA CCI (typically 4-14%). The strong
performance across tropical, temperate and boreal biomes demonstrates the robustness of the
biome-specific allometric approach. The CanopySat methodology is suitable for REDD+ MRV applications
requiring Tier 1 carbon assessment at the landscape scale.

LIMITATIONS

This validation is based on 10km radius zones at representative coordinates. Results may vary for highly degraded or
fragmented forests. GEDI LiDAR coverage is limited above 51.6° latitude. Carbon estimates use IPCC Tier 1
methodology and do not account for soil carbon. For Tier 2/3 verification, field measurements are recommended.
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