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Assimilation Framework
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Data products
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EO Database — EO Product Intercomparison

e.g. Correlation (SIF, L-VOD)

Correlation coefficient SIF-743nm vs SMOS-VOD
Min:-0.51 Max:0.69

0.6
04
0.2
o
o
s os 0
. 20508
() ooo. o
eos %
o 0.2
°
L J
.
E3
0.4

0.6
ot

Correlation coefficient SIF-743nm vs SMOS-VOD
Min:-0.33 Max:0.57

Correlation coefficient SIF-743nm vs SMOS-VOD

Min?-0.35 Max:0.43

0.5 -
.:...
04 ..o.... o
)
03 © ¢
:0.2
DN
01 .. '.... L) %
'..o.
0 X o.-'-
0.1
N
:-0.2
03
.
-.. '.
0.4 oo
i o
0.5

04

03

0.2

0.1



SIF [mW/m2/sr/nm] SIF [mW/m2/sr/nm)

SIF [mW/m2/sr/nm]

Sodankyla

15
1.0
0.5
0.0
-0.5
200l | ‘
) 7/2018 1/2019 77201 1/2020
Time
+ TROPOMI SIF, daily avg.
* FAPAR, daily avg
Reusel
]
13

*’ .
| o
f . ¢
f
0 E g R .‘. ..............
¥ * .
E i iy .
E
_1:‘1‘llLALlllllilllJL‘JIL.lll
7/2018 1/2019 7/2019 1/2020 7/20
Time
+ TROPOMI SIF, daily avg.
© FAPAR, daily avg
Majadas

© O » = N N
o w o w o w
I T

S
w

1/2019 7/2019
Ti

ime
 TROPOMI SIF, daily avg.
* FAPAR, daily avg

-1.0

I |

20

FAPAR

SIF

FAPAR

FAPAR

SIF

SIF

-0.2

.ofb

.0%

1.0

Sodankyla

0.8

0.6

04

0.2

0.0

ST T[T T T T

TT T[T T T[T T[T T T [TTr

TTT
n

¥

arson R’ = 0.59 .
= 576

Z

.
lasales

FEFErE BT ErArEr BT SR

3.0

TFAPAR
Reusel

25

20

15

0.5

0.0

25

20

0.5

0.0

R T L AL L

[ Pearson R’ = 0.81
CN= 809

. .

claloaabaaaloaalaaaleny

ST T T T
P ITITI FRET AR FAATY FATE |

sl ot g Laa o Lo a1l

.4 0.
FAPAR
Majadas

LALINL B L L BN B LB B L

I Pearson R’ = 0.71
N = 894

(R ITETI FRET ENRTE FRRTE FRRTA SN

S[TTTI T T T I T T TTTT 7T

seda d oo Lo o Lo a iy
0

TFAPAR

EO Database — Understanding

SIF & FAPAR

Reflected

»

Heat
FL (siF &F,)

o
g ED
(VF/TF)
Abbreviations
CO,;- Internal Leaf CO, o P
D — Non-Radiative Decay D (Psi)
ED — Energy Dissipation )
FL~Fluorescence
PAR - Ph hetically Active
P¢s - Photosynthetic Carbon Fixation
Pgr - Photosynthetic Electron Transport
Pgs — Photorespiration
10, - Singlet Oxygen

Transmitted

Marss et al., 2020 (GRL)
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EO Database — EO data & geophysical variables
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In-situ campaigns
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Interdisciplinarity

In-situ campaigns
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Interdisciplinarity

In-situ campaigns
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Example: Understanding and using ASCAT slope
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Fig.4. ASCAT swath geometry for a Metop minimum orbit height (822 km).
The dimensions are symmetric with respect to the satellite ground track. Two
different horizontal scales and spatial grids are generated from the full-resolution
backscatter measurements: 12.5 km sampling with 25 km spatial resolution
(SZR) and 25 km sampling with 50 km spatihl resolution (SZO) [6].

[Hahn et al. (2017), Figa-Saldana et al. (2002)]
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Slope [dB/deg]

ASCAT slope: In-situ data improve understanding
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ASCAT slope: In-situ data improve understanding
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Slope [dB/deg]

ASCAT slope: Model results improve understanding
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ASCAT slope: Combining in-situ & model data is informative
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Conclusions & Recommendations

EO Database = data for assimilation

EO Database = asset for understanding, intercomparison and validation

Interdisciplinary approach is essential to optimally combine
observations and models for Carbon Science

Working in the interdisciplinary LCC team is challenging, fruitful and fun

To make optimal use of EO data, need seamless connection between
models and data => interdisciplinarity.




Additional Information

https://Icc.inversion-lab.com/

Land Surface Carbon Constellation Study

Project Partners Publications Links Internal Contact

Project Description

The carbon cycle is central to the Earth system, being inextricably coupled with climate, the water cycle, nutrient cycles and the production of biomass by photosynthesis on
land and in the oceans. In the natural system the balance among carbon in the atmosphere, the land and the ocean is regulated through fluxes between these three main
reservoirs. In addition to these natural components, there are the flux contributions to the atmosphere from human activities, namely, fossil fuel burning, cement production,
and a range of land management practices.

Understanding the patterns of exchanges of carbon between the atmosphere and the land and the underlying processes associated to them such as CO2 fertilization, changes
in climate, and changes to natural disturbance regimes, are critical to improving knowledge of the carbon cycle, its direct and indirect impacts on society. Identifying
approaches to mitigate and adapt for the consequences of the anthropogenic disturbance of the carbon cycle is hampered by the uncertain uptake of atmospheric carbon by
the terrestrial biosphere, and the response of this uptake to climate change itself.

To achieve such understanding and reduce these uncertainties requires an integrated approach to the carbon cycle which exploits both observations (satellite and in situ) and
modelling.

The main objective of the Land surface Carbon Constellation (LCC) project is to demonstrate the synergistic exploitation of satellite observations from active and passive
microwave sensors together with optical data for an improved understanding of the terrestrial carbon and water cycles. This will be achieved by:

» adapting a numerical land surface model for its application in a data assimilation framework,
» acquisition and analysis of campaign data sets at Sodankyld (Finland) and Majadas de Tietar (Spain) supporting the development of the model and the data assimilation
scheme on the local scale.

The LCC Study started in October 2020 and contributes to ESA’s Carbon Science Cluster, focussing on its land component.
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