
Conclusions 

¶ The proposed methodology successfully 

combined Multispectral, SAR, and LiDAR 

data to produce reliable LBD and SBD 

wall-to-wall maps, despite the limited 

calibration datasets, covering less than 5% 

of the area.  

¶ Bias values do not show a clear trend of 

over- or under-estimating.  

¶ However, from the difference between the 

%RMSE and %MAE (on average 10.40pp 

and 9.24pp for the LB and SB, 

respectively), it can be said that the 

resulting maps have difficulties in 

mapping the least represented values in 

the calibration sets. 

 

Future Steps 

¶ Replicate the proposed methodology for 

mapping the belowground biomass. 

¶ Replace the sparse ALS-based Biomass 

Reference by a Spaceborne Reference 

(GEDI & ICESat-2). 

¶ Include of imbalanced learning methods for 

addressing over- and underestimation. 
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A six months temporal composite and a 

spatial filter are applied to all features 
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Mafra 35.09 36.38 
Monsanto 24.99 46.24 
Pombal 27.32 37.81 

Serra Lous« 28.78 30.72 
Sintra-Cascais 27.92 42.91 

VPA 18.30 30.35 
 Average 27.07 37.40 
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Mafra 39.26 37.99 

Monsanto 27.23 43.87 
Pombal 31.83 40.25 

Serra Lous« 28.74 32.45 
Sintra-Cascais 36.46 44.29 

VPA 23.01 33.05 
 Average 31.09 38.65 

Motivation 

The understanding of carbon cycles strongly 

relies on monitoring and reporting the forest 

biomass stocks. Currently, the mapping of 

these stocks has been focused on the 

Aboveground, neglecting the Belowground, 

Litter (LBD) and Shrub components. 

Data 

Ý ALOS-2: L band, HH/HV, 25m 

Ý Sentinel-1: C band, VV/VH, 10m 

Ý Sentinel-2 L2A: 12 bands, 10-60m 

Ý ALS-based Biomass maps: §GIL, 

10.02-13.88 points/m
2
 

Ý LCLU: COS 2018, Portuguese land 

cover map 

Ý DEM: SRTM 

Objective 

Define a Litter and Shrub biomass mapping 

methodology that combines Multispectral 

and SAR data, using Extreme Gradient 

Boosting models which are locally calibrated 

with sparse ALS-based Biomass references. 
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Study Areas 

Six study areas throughout Portugal were 

considered, being two of them dominated by 

coniferous (Monsanto & VPA), one by broad-

leaf (Mafra), and three by mixed species 

(Pombal, Sintra-Cascais & Serra Lous«).  


