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Background 
Existing estimates of forest above ground biomass (AGB) are highly debated because of the large difference between published values from in situ and remote sensing observations. Remote sensing 

observations from space have the advantage of providing a synoptic view of forest biophysical properties globally; however, none is directly related to forest biomass. By exploiting the information content of 

the observations available in remote sensing archives, it is believed that the knowledge of the spatial distribution of forest biomass can be improved given that published estimates have mostly been based on 

a handful of the observations available. Accordingly, it is believed that the use of physically based models relating observations to the forest variable most correlated with these can provide more robust 

estimates.  In this respect, we have developed an approach to estimate forest growing stock volume (GSV) and AGB, and thereof carbon stocks, combining SAR, LiDAR and optical observations together with 

auxiliary datasets from forest inventories, additional remote sensing observations, climate variables and ecosystems classifications for around the year 2010.  

 

(1) (2) (3) (4) (5) (6) (7) (8) 

Biomass estimation 
The input consists of a suite of EO data acquired during 2010 and/or around the 2010 epoch, as well as a suite of auxiliary datasets used in 

support of model training. The availability of EO data at moderate resolution (< 100 m) and with global coverage for the selected epoch is 

sub-optimal for estimating biomass. To compensate for this, multiple inversion models (from EO data to biomass) are considered. The 

models are tuned locally to account for the spatial variability of forest structure to the best of our knowledge. Individual estimates are then 

combined with rules related to their consistency with other forest variables.  Radar observations are the prime EO predictor for biomass; 

thus, models relating these to a forest structural parameter are preferred. The retrieval generates estimates of growing stock volume (GSV, 

unit m3/ha) from which above-ground biomass (AGB, unit: Mg/ha) and carbon stocks (unit: MgC/ha) are computed by means of conversion 

and expansion factors. Accordingly, estimates of the biomass uncertainty are generated by accounting for all individual standard errors. 

 

Forest biomass dataset for the year 2010 

Availability: public, early 2018 

Spatial resolution: original 25 m, available at 100 m (noise reduced)  

Draft: as of August 2017 

IPCC-compliant 
FAO ecozoning 

Draft: as of 
August 2017 

Evidences, strengths and limitations 
•  Spatial distribution of biomass appears to be well captured  

•  Largest biomass pool in tropical forests and in temperate forests of 

the Pacific Northwest, Chile and South Australia. 

•  Improved detail and thematic accuracy with respect to existing EO-

based biomass estimates 

•  Estimates of AGB and C stocks using IPCC-compliant factors are 

questionable à investigating a data-driven solution with large 

number of correlates  

•  Note: uncertainties computed but not added in this poster 

presentation 
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