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What i1s TCCAS?

* The Terrestrial Carbon Community
Assimilation System (TCCAS) is built around
the newly developed D&B terrestrial
biosphere model.

* The focus of TCCAS is the combination of a
diverse array of observational data streams
with the D&B model to yield a consistent
picture of the terrestrial carbon, water and
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Current TCCAS team

Terrestrial Carbon Community Assimilation System Study

Project Partners Publications Internal Contact

Partners https://tccas-study.inversion-lab.com

The contact points for the individual partners are:

Contact Company/Organisation Country
Thomas Kaminski (coordinator) | The Inversion Lab Germany
Marko Scholze Lund University Sweden
Tea Thum Finnish Meteorological Institute Finland
Tristan Quaife University of Reading UK
Mathew Williams University of Edinburgh UK
Sonke Zaehle Max Planck Institute for Biogeochemistry | Germany
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What does TCCAS offer?

* Open source community system
model :
. . » JP la—( parameter priors +
* Observation operators for optical as well as @
. . . . I
active and passive microwave observations motely senoed
" FAPAR J FAPAR +
ncertainties
* Assimilation on the footprint ‘ |
+ remotely sensed
- s o) ot (o G
* Tangent and adjoint codes : moces i
active
microwave  backscatter- . remotely seJ:rnse
’ MOdU|ar Setup biomass and / O%S;J(g:'ﬁg?n Inc!dirllgseangle N ”"s:;:‘p:j"“es
water pools + l ‘ ‘
. .. ater fluxes + -
* Computational efficiency passive o | emotety sense
Dngg[‘:t‘g?" - uncertainties
* Tested on point to regional scales
i ay 3 remotely sensed
N surtace layer s = surf. layer SM +
* EXxperienced developer team ol mossture uncertainies
eteorl. drivers; LAARR
soil pmperlie_s. total misfit
* Documentation ¥eg ype/fractio J
* User support and training 4
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Variational Data Assimilation

L2SM +

BETHY Gu/Litv. d.Tol

Jsvoo
Jesu

I22XX Y]

total misfit
J

* Assimilating all data in one long assimilation window (need
to constrain slow processes)

eteorl. drivers;
soil properties,
veg typeffractio

Chapter 4: The least-squares (£,~norm) criterion 233

* Minimisation of a cost function J(x) of a set of process
parameters (in core model and observation operators) and
initial pool sizes

* Minimisation algorithm uses gradient of J(x) with respect to x

* Gradient efficiently provided by adjoint of D&B

Tarantola 1987
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Manuscript on D&B submitted to GMD
2 new SIF models

revised L-VOD observation operator

Manual
Will open GitLab repository in next days
Training
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A comprehensive land surface vegetation model for multi-stream
data assimilation, D&B v1.0
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Model and Observation

* Leaf level source: Gu et al. (2019)
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QL wP S I Im&ﬂ: ( ]_ —I— kD F ) Correspondence: Wolfeang Knorr (wolfzang knorr @ inversion-lab.com)

Abstract. Advances in Earth Observation capabilities mean that there is now a multitude of spatially resolved data sets available

Sﬂ, — SSIFJn

that can support the gquantification of water and carbon pools and fluxes at the land surface. However, such quantification ideally

reqguires elfficient synergistic exploitation of those data, which in turn requires carbon and water land-surface models with the

* Alternatlve Leaf |eve| source (TCCAS man ual) capability to simultaneously assimilate several of such data streams. The present article discusses the requirements for such
a model and presents one such model based on the combination of the existing DALEC land vegetation carbon cycle model

* Van der TOl et al . (2014) or with the BETHY land-surface and terrestrial vegetation scheme. The resulting D&B model, made available as a community
model. is presented together with a comprehensive evaluation for two selected study sites of widely varying climate. We then

o .
I_l et al . (20 19) demonstrate the concept of land surface modelling aided by data streams that are available from satellite remote sensing. Here

we present D&B with four observation operators that translate model-dernived variables mto measurements available from
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] I I [ .'_ I I == I I I I — such data streams, namely: fraction of photosynthetically active radiation (FAPAR), solar-induced chlorophyll Huorescence



Example: Las Majadas de Tietar

Assimilation (left/middle) and validation (right) variables |

Solar induced fluorescence at 743nm
post/prior: RMSE 3.977E-01/6.392E-01
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fractional water content in surface layer
post/prior: RMSE 7.748E-02/8.617E-02

0.7
+  post

prior

observed

Obs (green), prior (red), posterior (blue)

vegetation_optical_depth
post/prior: RMSE 8.680E-02/1.139E-01

post
prior
observed

Fraction of Absorbed Photosynthetically Active Radiation

post/prior: RMSE 1.383E-01/2.086E-01

1.0 ¢ post
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[gC/m2/s]

—0.00005

—0.00010

[gC/m2/s]

net ecosystem exchange flux
post/prior: RMSE 1.741E-05/2.184E-05

0.00015

0.00010

0.00005

0.00000

post
prior
observed

0.00015

0.00010

0.00005 £

0.00000+

—0.00005

gross primary production
post/prior: RMSE 2.120E-05/2.519E-05

2 post
b : «  prior
observed




Example: Las Majadas de Tietar

Assimilation with van der Tol (left) and Li (right) sodrce terms'y =

Solar induced fluorescence at 743nm Solar induced fluorescence at 743nm
post/prior: RMSE 3.961E-01/7.116E-01 post/prior: RMSE 3.937E-01/5.919E-01

[MW/m?2/sr/inm]
[MW/m?2/sr/inm]
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Example: Las Majadas de Tietar

, conversion with Oak spectra

gross primary production gross primary production
post/prior: RMSE 2.239E-05/2.519E-05 post/prior: RMSE 2.333E-05/2.519E-05
+  post . +  post
| S HE .+ prior | M 2 .+ prior
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TCCAS training event

Dates: October 7 and 8, 2024

model
parameters

* Format: Lectures and hands-on work on a central | [\ nceranties
- |
computing platform ooy s
.. . . . " FAPAR J FAPAR +
* Forms of participation: Hybrid or at ESRIN in Italy ‘ ‘ ncertainties
* Content: Terrestrial Carbon Cycle, D&B terrestrial Losi s emotely senset
: : iy [—( Etectron Transport) a1 sy g ol S SIF +
biosphere model, Observation Operators, TCCAS . leaf T, APAR models . uncertainties
* Target Audience: From student to senior active _ femotely sensed
A Dieronave | jnciance angle o e sioper
researcher/professor e o slope IH uncertainties
. . water pools +
* Organisers: ESA's Carbon Science Cluster, AIMES, ater fluxes + pessive J oy sonseh
. microwave svoD [ L-VOD +
and project team observaton uncerainties
* Fee: Participation is free, on site participants need to
. . . remotely sensed
organise their travel and accomodation @ Toon *
* Application: As soon as possible and via cteor. drvers e
. . .. soll pm?f?gé?iz‘ total misfit
https://tccas-study.inversion-lab.com/training.htm| ¥ )
* Notification of Acceptance: August 28, 2024
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Further Information

model
* Hybrid user training event on October 7 and 8@

Application opens tomorrow

remotely sensed
FAPAR +
uncertainties

‘ * FAPAR Ju bl

* https://tccas-study.inversion-lab.com
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DALEC+ |, Flectron Transport __,.GLII}E?\TJTN remo g:)lgsi:ense

. BETHY leaf T, APAR models uncertainties

* TCCAS@Inversion-Lab.com ; I
active
tel

: : : /' microwave inlé%[;kns;: latlﬁrg_le J -~ femﬂsﬁ,;:‘inse

* Thomas.Kaminski@Inversion-Lab.com S~ obsevaton wiope uncertanties

water pools +
ater fluxes +

passive remotely sensed
microwave Jsvoo L-VOD +
observation uncertainties
operator
remotely sensed
surface layer Joonn l—( surf. layer SM +
soil moisture uncertainties
: Wiy
eteorl. drivers; J o
soil properties, total misfit
veq type/fractio J
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