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Objectives

The Terrestrial Carbon Community Assimilation System
(TCCAS) has been developed to investigate the land C
ecosystem exchanges by means of combining a process-
based model with a wide range of observations (in-situ and
remotely sensed) through data assimilation on local and
regional scales.

Modelling Approach

The D&B community land surface model (Knorr et al., 2024)
IS based on a coupling of the DALEC (Williams et al., 2005)
and BETHY (Knorr, 1997) models. D&B simulates terrestrial
carbon and water cycles constrained by EO data from optical
as well as passive and active microwave sensors.

Canopy model

Ry R, | cpp [lga Et :
-. Foliage |. " - '
\A‘ " l I
,’ \‘ \0@ - s —— - emn = -
Z T pre®®
e © -
-9 - £ 2 Canopy
uk £ | Labile % @ NPP O
£ § 3 Surfa
o s a urface
P e _
Roots ’;;vI Root
Dead .
organic
g biomass Water
matter

Demonstrating the synergistic use of observations at l|ocal
scale for the two Fluxnet/ICOS sites Sodankyla (boreal,
Finland) and Majadas del Tietar (savanna, Spain) and at
regional scale for an area of 500 km x 500 km area around
the sites at 0.25 deg resolution.
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Observation Operators and Data Assimilation
Dedicated observation operators have been developed and are
made available for Solar Induced Flourescence (SIF),
Vegetation Optical Depth (L-VOD; passive microwave) and
backscatter incident angle slope (active microwave).
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Code and Data Availability

Code, data and training material are made available through
an ESA funded follow-up project on TCCAS as a community
tool: https://tccas.inversion-lab.com/

A dedicated training event (online and in person) is organised
on 7/8 October 2024, more information including application
form (deadline 31 July 2024):

https://tccas-study.inversion-lab.com/training.html

Results: 2 Examples

1) Site scale experiment at Majadas assimilating FAPAR, SIF,
L-VOD and surface layer soil moisture for the years 2017-2021

Validation against GPP from
EC measurements

Assimilation of SIF
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st/prior: RMSE 2.120E-05/2.519E-05

Solar induced fluorescence at 743nm
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2) Regional scale experiment over Lapland assimilating SIF, L-
VOD and surface layer soil moisture for the years 2017-2021

posterior validation against 2 AGB (ESA-CCI & Finish NFI) products

Lapland, CCI AGB, years 2017-2018 = Lapland, MS-NFI AGB, year 2019 Iw0
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Finish NFI: Tomppo et al., 2008
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