
 

A major goal of DESDynI is to produce a grid of estimated above ground biomass 
(EAGB) at fine spatial resolution by the end of mission life (5 years). Quantifying the 
dynamics of forest biomass changes is critical for determining the flux of carbon between 
the land surface and atmosphere caused by deforestation, degradation, and subsequent 
recovery. The basis of these dynamics rests on the ability of DESDynI to accurately 
measure EAGB on a yearly basis. DESDynI’s approach is to develop strategies that 
efficiently use the fusion of radar and lidar to estimate the full range of biomass down to 
a spatial resolution of 250 m. In this paper we outline proposed methodologies for 
EAGB. Our paper is organized as follows. First we list mission requirements for biomass 
accuracies and briefly describe their underlying science drivers. Next we discuss the 
anticipated approaches for deriving EAGB using lidar alone and radar alone. We then 
examine potential fusion approaches and explore where they are likely to be needed. 
Lastly, we provide sensitivity analyses that demonstrate the efficacy of proposed 
methodoliges in terms of meeting the quantitative mission requirements of DESDynI. 
 

2. DESDynI Biomass Requirements 
The overall science goal of DESDynI is to characterize the effects of changing climate 
and land use on the terrestrial carbon cycle, atmospheric CO2 and species habitats. 
Central to this goal is the first science objective of DESDynI which is to provide spatially 
explicit and consistent global distribution of EAGB. Uncertainty in the spatial 
distribution of biomass accounts for at least half of the uncertainty in estimates of the net 
flux of carbon from land-use change (Houghton 2005).  
The spatial variability of biomass is patchy, and varies rapidly in space as a result of 
changes in disturbance patterns, and local edaphic and climate regimes. It is thus 
important to characterize biomass at the same scales at which this variability manifests. 
Most disturbances (and thus regrowth) occur at around the one hectare scale. Thus it is 
imperative that DESDynI map biomass at scales considerably below and with far greater 
accuracy than currently possible. Reflecting this, the mission requirement associated with 
the biomass science objective is: 

The DESDynI Mission shall map aboveground woody biomass within the 
greater of 20 Mg/ha or 20% (errors not to exceed 50 Mg/ha), at a spatial 
resolution of 250 m globally and 100 m for areas of low biomass annually 
( < 100 Mg/ha).  

The DESDynI accuracy requirementt are based on our best understanding of the 
improvement required to significantly reduce this uncertainty. While the goal of 
DESDynI is to map EAGB everywhere at this resolution, this may not be possible, even 
with fusion, given the known limitations of radar and spatial incomplete sampling of lidar 
as discussed below.  
 

 
 






