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Summary
● Large-scale monitoring capabilities for biomass, carbon and water 

fluxes of land vegetation are needed for carbon accounting.
● Satellite-based sensors can monitor the attenuation of microwave 

radiation by terrestrial plants as Vegetation Optical Depth (VOD), 
together with surface-level soil moisture.

● VOD depends on the mass and water status of stems, branches and 
leaves as well as on temperature. Here, we focus on VOD in the 
L-band (21 cm or 1.4 GHz).

● So far, L-VOD has been interpreted as a proxy for above-ground 
biomass (AGB) using empirical non-linear functions. This approach 
ignores the effects of water status or temperature and discards 
information contained in the temporal profile of the VOD-signal.

● We present a novel observation operator (model) that predicts 
L-VOD on the basis of woody and leaf biomass, plant water status 
and temperature. Coupled to simulations with the D&B terrestrial 
biosphere model, the observation operator successfully captures 
temporal variability at a study site in northern Finland.

● With this new L-VOD obs. operator, we assimilate(2) SMOS 
L-VOD, surface soil moisture and solar-induced fluorescence (SIF) 
during 2017-2021  into D&B for a region in Iberia..

● Thus simulated L-VOD captures the annual cycle and some of the 
high-frequency variation of the SMOS data.

● In this way, remotely sensed L-VOD can be used to improve 
estimates of regional carbon fluxes.

● We also refine parameters of the L-VOD obs. operator. However, 
we underestimate observed biomass. Final parameterisation of the 
observation operator is still under way.
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Iberia Total Prior Posterior FLUXCOM V2
GPP [MtC/yr]] 559 397 223

NEE [MtC/yr] -26 -3 -16

Parameter Prior Posterior Description

lwd 2.00 x 10-4 1.70 x 10-4 multiplier of wood carbon pool [m2/gC]

lfol 2.00 x 10-4 1.30 x 10-4 multiplier of leaf carbon pool [m2/gC]
ls 1.20 1.15 multiplier of slowly changing plant water status
lf 2.00 1.37 multiplier of rapidly changing plant water status
l0 0.40 0.44 offset

Assimilation of SMOS L-VOD & soil 
moisture + SIF over Iberian Region
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