
Utilizing a global reference open dataset AGBref to assess all global   
   biomass maps produced from 2010 to 2025

OBJECTIVES
1. Use AGBref and assess how whether global biomass maps 

improve through time by  comparing validation results per 
publication period (2010-2015, 2016-2020, 2021-2025). 

3. Compare validation results for a biomass product (CCI 
Biomass) with yearly version. 

MAP ASSESSMENT RESULTS

2010-2015 produced maps
-Mostly coarse products (MODIS-based, IPCC regional defaults)
-Use mostly of regression-based models for wall-wall mapping
2016-2020 produced maps
-Map harmonization (integration of multiple maps) 
-Map uncertainty layers included
2021-2025 produced maps
-Wide range of EO data from satellite missions e.g. ALOS2-PALSAR2, Sentinel-1, ASCAT, SMOS-LVOD, etc
-Spaceborne LiDAR increasing utilization in biomass retrievals 
-Birth of deep learning-based 10 m products

The preliminary results of the assessment in Figure 5 shows that maps 
tend to have systematic differences, whether a uniform bias (e.g. 
overestimation all throughout biomass bins) or over- and under-
estimation in the lower and upper biomass bins. These biases tend to 
decrease in the recently produced maps. It should be noted though that 
bias can be regional and hence assessment at regional scales may help 
understand map errors esp. biases. 
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The ESA CCI Biomass products over time has improved especially in 
the 200-320 Mg/ha regions with less systematic differences (Figure 
3). Yearly, the map product undergoes independent validation and 
has been assessed by several studies regionally.  Changes in map 
versions can be seen in Figure 4 especially in temperate and boreal 
zones, and partly in tropical regions.  
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Here we present an overview 
and preliminary results of an 
ongoing map validation 
exercise of all pantropical to 
global biomass maps 
produced since 2010 using 
AGBref “A global forest 
biomass reference dataset”
https://zenodo.org/records/15
495069 and Araza et al. under 
review. 
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Figure 1. Global distribution and density of AGBref plots over grid cells. 

Table 1. List of all pantropical to global biomass maps published since 2010. 

Figure 3. Map assessment results of ESA CCI Biomass versions 1, 3, and 6. 

Figure 5. Map assessment results of the first set of maps representing different map production years. An 
updated result (e.g. with map labels) will be part of the intended scientific paper of this validation exercise. Figure 4. Color composite of CCI v1, v3, v6

Carbon Pool Spatial Scale Spatial Resolution Epoch Reference

Alnaiz Global 1 km 2000–2019 Alaniz et al. (2022)

Araza Global 10 km
2000, 2008, 
2010, 2018

Araza et al. (2022)

Avitabile Pantropical 1 km 2007 Avitabile et al. (2016)

Baccini Global 
(Bacc)*

Global 30 m 2000 GlobalForestWatch (2002)

Baccini Pan-tropical Pantropical 1 km 2007 Baccini et al. (2012)

Baccini time series Pantropical 250 m 2003–2014 Baccini et al. (2017)

CCI Biomass (cci) * Global 100 m
2007, 2010, 
2015–2022

Santoro (2024)

Chen Global 1 km
2001–2005 and 
2016–2010

Chen et al. (2018)

GEDI Pantropical 1 km 2020 Duncanson et al. (2022)

GEOCARBON Global 1 km 2008
Avitabile et al. (2014); Santoro et 
al. (2015)

GlobBiomass (glob) * Global 100 m 2010 Santoro et al. (2020)

Hu Global 1 km 2004 Hu et al. (2016)

IB-AGC Global 30 m 2000–2020 Li and Wigneron (2024)

JPL time series (xu) * Global 10 km 2010–2019 Xu et al. (2021)

Kindermann Global 55 km 2005 Kindermann et al. (2008)

Liu* Global 27.5 km 1993–2012 Liu et al. (2015)

LVOD SMOS Global 25 km 2010–2019 Yang et al. (2022)

LVOD time series Global 25 km 1988–2008 Liu et al. (2012)

Gibbs-Ruesch(gr) * Global 1 km 2000 Ruesch and Gibbs (2008)

Saatchi Pantropical 1 km 2000 Saatchi et al. (2011)

Scatterometer AGB 
(ascat) *

Global 25 km 1990–2020 Santoro et al. (2022)

Unified Global 10 m 2020 Weber et al. (2025)

VODCA v2 Global 25 km 1987–2021 Zotta et al. (2024)

WRI Flux model Global 30 m 2000–2020 Harris et al. (2021)

Yang Global 1 km 2005 Yang et al. (2020)

Zhang* Global 1 km 2000 Zhang and Liang (2020)

Figure 2. Validation exercise steps highlighting how maps and plot data are 
accessed, pre-processed harmonized and compared (the biomass estimates). 

BACKGROUND

*  included in Figure 5 analysis.

METHODS 
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