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Observation operators and data assimilation 
(on the swath)



Community land surface model: D&B model
Based on a coupling of DALEC and BETHY



Observation Operator for surface layer soil moisture
Las Majadas

5 cm 
depth

blue: grass
green: tree



FAPAR at 
Las Majadas



Observation Operator for L-VOD, calibrated
Sodankylä

VODλ(t) =  gλ(T) * fλ(Bw  ,hs  , Bl ,  hf ) = gλ(T) * ( a0+ a1Bw + a2hs  + a3Bl + a4hf ),                                   a0- a4 global

2 y spinup



GPP and SIF at Sodankylä



AGB over Finnish region against CCI and NFI 



Simulation on footprint/target area
based on PFT fractions fi



Adjoint Based variational optimisation
Example: VOD – identical twin experiment



Summary D&B Model

DALEC & BETHY model:
• developed for simulation and assimilation of EO and field data
• to provide an integrated perspective on terrestrial carbon and water cycles
• includes observation operators “on the swath” to exploit information from a 

diverse array of observations
• includes tangent and adjoint codes for efficient data assimilation (system 

needs to be applicable at high spatial resolution)
• to be released to public domain as community model for use by larger 

group beyond the LCC team

Working in the LCC team, which combines experts in field work, remote 
sensing, modelling, and data assimilation is CHALLENGING, FRUITFUL, and 
FUN, much more than working isolated within the respective communities



Analysis of Copernicus Land Cover

In Majadas, most forest is identified as 'unknown'

Forest cover fraction 



Soil depth and GPP per PFT

10 cm 25 cm



Soil depth and GPP per PFT

With soil depth 
floor of 115 cm 



Radiation from ERA5
Actual exceeds potential solar incoming radiation



Points for Discussion

• Quality of input/driving data is relevant, examples:
 soil depth 
 landcover map to simulate footprints
 radiation input relevant

• Field data are essential for model development
• Interdisciplinary project concept is useful



More Information:
https://lcc.inversion-lab.com/
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