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Motivations & objectives

* Adapt the method proposed by Delandmeter et al. (2023) to enable the assessment, based
on STICS, of net ecosystem CO, exchange (NEE) and its components (GPP, RECO) in the case
of rotations including grazed grassland

* Use the model to simulate changes in NEE in response to changes in climate, soil conditions,
crop rotations and management
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Motivations & objectives

Carbon fluxes in grazed grasslands

CO2 release
RECO (Ecosystem respiration) = AR + HR + CR

7~

System: soil + canopy + animals

T
p reeCmr——

NPP (Net Primary Production) L'\ . e b )
= GPP - AR itter, Roots and Excreta

AR (Autotrophic Respiration, plants)

=GR+ MR
GR growth
MR Maintenance

GPP (Gross Primary Production)
CO2 uptake by photosynthesis

HR (Heterotrophic Respiration, soil)
CR (cattle Respiration)

NEE (Net Ecosystem Exchange) = RECO - GPP
NEE = (AR + CR + HR) - (NPP + AR)

NEE = CR+ HR—= NNP

NEE > 0 source to atmosphere; NEE < O sink
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Motivations & objectives

Carbon fluxes in grazed grasslands

— — (Ecosystem respiration) = AR + HR + CR

(Autotrophic Respiration, plants)

. - N
' GR growth

(Gross Primary Production)

MR Maintenance

. . | _ / N (Heterotrophic Respiration, soil)
(Net Primary Production) € Litter Root  Excret ] (Cattle Respiration)
_ GPP - AR _ itter, Roots and Excreta - (Cattle Respiration)
NEE (Net Ecosystem Exchange) = RECO - GPP
NEE = (AR + CR + HR) - (NPP + AR) Can NEE be finely simulated for grazed glassland ?
NEE = CR + HR— NNP
NEE > 0 source to atmosphere; NEE < 0 sink
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ench ICOS Ecosystem Sites

FR-Mej station of the ICOS network

A Grassland Associated

@ Cropland (Class 1 and 2)
@ Cropland Associated

Méjusseaume INRAE experimental facility (France)

FR-Mej

6-year maize — grassland rotation

* Field equ)ped with a flux tower; divided into 2 sub-plots, the

NW part (plot A) and the SE part (plot B), which are grazed
alternately by Holstem dairy cows.

* Grazing most of the time 20h per day, with supplementary N _ A
feed provided during milking hours. Grazing 4 to 6 times per SRR AN S NE 2022
year, mainly in spring. e . o 2

* Application of ~70 KgN.ha? twice a year of ammonium 0 %1~ Flux tower
nitrate in spring and several application of organic g AR s
fertilisers along the year (cattle slurry or daily effluents). o /B

 Experiment started in 2019; observations available from 2020
to 2025: soil and climate conditions, management, silage
maize yield and grassland valorlsatlon surface-atmosphere
exchanges of CO, etc.
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Post-processing of NEE recorded by the flux tower

* Different qualities of observed NEE data

* Filtered according to microclimatic
conditions

INRAZ
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Progressive NEE quality filtering — Site J17 (30 min)
Black points = data removed at each step | Green = QCO0 | Orange = QCA1
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Post-processing of NEE recorded by the flux tower

Progressive NEE quality filtering — Site J17 (30 min)
Black points = data removed at each step | Green = QCO0 | Orange = QCA1

* Different qualities of observed NEE data

* Filtered according to microclimatic
conditions and tower’s footprint
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Post-processing of NEE recorded by the flux tower

* Different qualities of observed NEE data

* Filtered according to microclimatic
conditions and tower’s footprint

* Kept data of good (QC1) and best quality
(QcCo)
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Progressive NEE quality filtering — Site J17 (30 min)
Black points = data removed at each step | Green = QCO0 | Orange = QCA1

1 — Raw NEE (all data)
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Post-processing of NEE recorded by the flux tower

NEE QCO0 by footprint source — Site J17 (30 min)
Green = whole footprint | Red = J17_A | Blue = J17_B (excluded)

/ flux E‘ wer
) .~‘ ; B

* Different qualities of observed NEE data

* Filtered according to microclimatic
conditions and tower’s footprint

* Kept data of good (QC1) and best quality
(QCO)

* The NEE recorded by the tower is
attributed to the whole field with same
management (J17_A =J17 B) or
distinguished between plot A or plot B
depending on the wind direction and
whether it represents at least 2/3 of the

NEE (umol CO, m2s™)

2019 2020 2021 2022 2023 2024 2025 2026
IN R A@ Footprint source - Whole — entire footprint (J17_A=J17_B) - SWNW — plot J17_A (target) - NESE — plot J17_B (excluded)
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Post-processing of NEE recorded by the flux tower

Observed NEE — J17_A (2019-2025)

Half-hourly data | Colour indicates data source

* Different qualities of observed NEE data
20+
’_g ;
y
e QCO quality data used to gap filled other
data quality and missing ones (REddyProc)
2019 2020 2021 2022 2023 2024 2025 2026
® Gapfiled ® QCOobserved ® QC1 restituted
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Post-processing of NEE recorded by the flux tower

Observed NEE — J17_A (2019-2025)

QCO gap-filled daily NEE

* Different qualities of observed NEE data
* Daily summed aggregation (NEE kgC.Ha1.d%)
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Simulation of NEE from STICS OUtpUtS (based on Delandmeter and al., 2023)

(Gross Primary Production) | H

(Net Primary Production) 4 "
= GPP - AR .

Litter, Roots and Excreta <

* NPP Net primary production (NPP) can be
estimated by simulating the fixation of C during
above-ground and root growth using STICS
(explicit in v.10)

(masecveg, mafeuilletombe, mafruit,
msrac, msracmort, dlitmas(n), msrac, msrac mort)

NEE (Net Ecosystem Exchange) = RECO - GPP
NEE = (AR + CR + HR) - (NPP + AR)

Building on a process-based modelling framework to assess CO, exchanges in a grazed grassland—maize rotation
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(Ecosystem respiration) = AR + HR + CR

(Autotrophic Respiration, plants)
=GR +

GR growth

MR Maintenance

(Heterotrophic Respiration, soil)
(Cattle Respiration)



Simulation of NEE from STICS OUtpUtS (based on Delandmeter and al., 2023)

L _ (Ecosystem respiration) = AR + HR + CR

(Autotrophic Respiration, plants)

(Gross Primary Production) ' |
JE :lr =GR +
. ‘ ‘ GR growth

! MR Maintenance

' / A N Heterotrophic Respiration, soil
(Net Primary Production) € _ o ( P p )

Litter, Roots and Excreta (Cattle Respiration)
= GPP - AR * | . !

 HR directly provided by STICS
(CO250l)

NEE (Net Ecosystem Exchange) = RECO - GPP
NEE = (AR + CR + HR) - (NPP + AR)

Building on a process-based modelling framework to assess CO, exchanges in a grazed grassland—maize rotation p. 13
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Simulation of NEE from STICS OUtpUtS (based on Delandmeter and al., 2023)

|— N (Ecosystem respiration) = AR + HR + CR

(Autotrophic Respiration, plants)

(Gross Primary Production) ' '
r "t F =GR +
(\' ‘ GR growth

MR Maintenance

/ Heterotrophic Respiration, soil
(Net Primary Production) 4 ( P P )

Litter, Roots and Excreta s (Cattle Respiration)
= GPP - AR “ | . !

* CR estimated through STICS cut simulations

7/

CR estimated as a fixed percentage of the carbon
ingested by the animals,(Faverdin et al. 2007)

NEE (Net Ecosystem Exchange) = RECO - GPP
NEE = (AR + CR + HR) - (NPP + AR)

Building on a process-based modelling framework to assess CO, exchanges in a grazed grassland—maize rotation
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Results

Model performances: abiotic parameters
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Results

Model performances: abiotic parameters

Simulated vs Observed Abiotic Variables — Time Series
Orange = Simulated | Blue dashed = Observed

Soil Temperature 0-30 cm (°C) Soil Temperature 31-60 cm (°C)

--- Observed — Simulated -- Observed — Simulated
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* Overall soil parameters were well
simulated
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Results

Model performances: abiotic parameters

Simulated vs Observed Abiotic Variables — Time Series
Orange = Simulated | Blue dashed = Observed

Soil Temperature 0-30 cm (°C) Soil Temperature 31-60 cm (°C)
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Results

Model performances: Silage maize yield and
Herbage valorisation (mowing and grazing)
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Results

Model performances: Silage maize yield and
Herbage valorisation (mowing and grazing)

* Maize: 12,705 t.ha1 Observed
10,675 t.ha! Simulated

Underestimation most likely resulting from
starting simulations just before the maize
implementation (i.e., no fertilization from
previous rotations)

INRAZ
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Results

Model performances: Silage maize yield and

. . . . Herbage valorisation per USM: Observed vs Simulated J17_A
Herbage valorisation (mowing and grazing)

B observed M Simulated

10.0

~
n

5.

o

* Grazed grassland : Consistent
cumulative values across USMs
but differences at the USM scale

Herbage valoritation (t DM ha_1)

2.

a

0.0
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Results

Model performances: Net Ecosystem Exchange (NEE)
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Results

Model performances: Net Ecosystem Exchange (NEE)

Simulated and Observed NEE — J17_A (2019-2025)
Orange = NEE_sim + CR_sim | Blue = NEE_obs

Model performance — NEE J17_A (2019-2025)

Daily NEE | NEE_v4 vs NEE_qc0
Metric Value Unit Interpretation 200 -
R? 0302 — 20% variance explained
RMSE  32.080 kqCha™ d™ Mean absolute error
Bias  -12.682 kgCha™ d™' Model overestimates sink
EF 0003 — Near-zero model efficiency 1001
Slope 0.510 — Flux amplitude compressed :?;
L=
Intercept —11.449 kgCha'd™ Systematic offset :'u
pMSEs 0397 — Systematic error share S . | 1| | ’
pMSEu 0.603 — Random error share g 04— ol | "I'l | H T . .| i I ‘ ‘--.I, I Il'“u l _____
RMSE  12.736 % Normalized error 0 | W ‘{ \ # '|' | ‘ m || M
z !
The order of magnitude and dynamics of the NEE o0
are generally well represented
Model catch 30% of daily NEE variability
Overestimation of carbon uptakes (-12,7 KgC.ha1.j1) I I I UG S S AR
T M M M SO AP SR P SO S SAP S S
Systematic vs Random error 40/60 : Seasonal bias ? ¢ ¢ ¢ DR DR
— NEE_obs — NEE_sim + CR_sim
INRAZ
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Results

Model performances: Net Ecosystem Exchange (NEE)

Seasonal model performance — NEE J17_A
Daily NEE | NEE_v4 vs NEE_qc0 | kgCha™ d™*

Bias RMSE

Season (kgCha'd™) (kgCha'd™) EF pMSEs
March/April/May Spring -10.90 3513 019 0.50
June/July/August Summer -33.54 45.58 -0.34 0.60
Sept/Oct/Nov Autumn -8.10 2161 -0.23 0.48
Dec/lanua/Feb Winter 3.56 1419 011 0.72

* Winter : low activity but slight over-estimation of
CO2 release

e Strong bias in Summer with systematic error and
overestimation of carbon uptake

* Hypothesis: Higher plant growth simulated than
observed under summer conditions and/or soil
activity under-estimated? (In progress)
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Simulated and Observed NEE — Grassland J17 (2019-2025)

Orange bands = Summer (Jun—Aug)

200~
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.| ‘ | | '|

-100- |

NEE (kgC ha ' day ')

RN S S NG L | . i B - B Q) DN~
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N AR S A AR AR AR R ARG AN G
— NEE_obs (gqc0) — NEE_sim + CR_sim
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Results

Model performances: Net Ecosystem Exchange (NEE)

CR : Animal Respiration

NEE, animal respiration — J17_A

Shaded = observed grazing periods | CR_sim covers 31/52 periods | mean ratio CR_sim/CR_obs = 0.66

. 2004
g 100-
 Animal contribution to NEE and can be o H A
detected and simulated g o7
L
UZJ -100 7 |

* CR_sim =43% of CR_obs : partly due to '

Blue = NEE obs | Orange = NEE si

|]

scope difference (grazing vs total ration)

* CR_sim captures grazing export timing
but misses 21/52 observed events

CR (kgC ha*d")
8

Blue = CR obs | Orange = CR sim

L i
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Results & Discussion

Take home messages:

* STICS performance: The model accurately reproduced environmental conditions and
biomass production for Plot A.

* Observed data of NEE required heavy post-processing to provide quality data to
compare model simulations

 NEE Dynamics: Simulations captured seasonal trends but showed lower amplitudes and
systematic errors

* Summer Bias: Significant overestimation of carbon uptake in summer suggests a need for
refined model parameterization (NPP or HR ?)

* Grazing Impact: Animal respiration is a significant driver of NEE in grazed grassland
systems

* Model Synergy: STICS outputs provide valuable inputs for potential mechanistic
modeling of animal respiration and overall NEE assessment

INRAZ
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Perspectives

e Estimation of the components of observed and simulated NEE (GPP, RECO and its components)
(work in progress)

e To improve simulations and parametrization of experimental plot by STICS:
e Starting simulations earlier to consider previous rotations on maize
* Improving de decomposition of dairy effluents
* Improving grazing events simulation

To estimate observed and to simulate animal respiration more accurately by
- taking into account the cows’ diet and milk production
- using the equations proposed by Kjeldsen et al., 2004.
- the location of animals within the plot (currently assuming a homogeneous distribution)

e Comparison of simulated versus observed SOC trends (only one measurement point in 2019 so far)

e Application of the simulation workflow to the additional plotJ17_B
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¥ Thank you for listening
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Additional slides
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Additional slides

Animal respiration

(Faverdin et al. 2007)

0,42 - Carbon content
of ingested herbage

0,39 — Fraction of
ingested C respired as
CO2 (remainder
partitioned to urine,

methane, faeces and
milk)

INRAZ

CR observed

from field measurements

msit
Live weight (kg DM animal™)
temp_paturage / 24
Fraction of day on pasture (6h / 10h / 20h)
frac_C x frac_resp

0.42 x 0.39 (Faverdin et al. 2007)

CR_obs [KgC Animal™ d™]

Number of animals

CR_obs [KgC .d™]

Plot area

CR_obs [KgC. Ha™.d™"]

CR simulated
from STICS output

Amafauchetot
Herbage consumed (STICS output) x 1000 : Kg DM .ha

v

Tsej

Stay duration (days) of animals from field data associated to
STICS cuts simulation

v

Amafauchetot / Tsej

STICS simulates grazing only once: Kg DM ha.d!

\

frac_C x frac_resp
0.42 x 0.39 (Faverdin et al. 2007)

v

CR_sim [KgCha1d™]

\_
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Additional slides

Comparison of simulated vs observed soil conditions

Simulated vs. Observed Abiotic Variables
Orange line = OLS fit (95% CI) | Dashed = 1:1 line | Points colored by site

Soil Temperature 0-30 cm (°C) Soil Temperature 31-60 cm ("C)  Vol. Water Content 0-30 cm

301 R —_ B L
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Sim. — Soil Temperature 0-30 cm (°C) Sim. — Soil Temperature 31-60 cm (*C) Sim. — Vol. Water Content 0-30 cm (%)
Vol. Water Content 31-60 cm (%) Mean Air Temperature (°C)
= n = 1662 | R* = 0.858 | Sidpe = 1.03807 n = 2185 | R? = 0.983 | Sidpe = 0.9852
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Additional slides

Cumulative NEE — Grassland J17 (2019-2025)
Daily cumulative sum | Red = simulated | Green = observed

0 -
I
c
O
s)]
<
LLl
L
Z -10000 -
0]
=
T
=
£
=
o
-20000 -
— NEE_obs (cumul) — NEE_sim + CR_sim (cumul)
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Additional slides

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season
Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm

ANEE vs soil temperature — Spring saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2 obs

ANEE = NEE_obs - NEE_sim
N Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
Spring Summer Autumn Winter
r=046 r=-0.09 r=0.08 r=0.35 Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
200 Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
100 4
o
o
=
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<
-100 4
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Soil temperature 0-30 cm (°C)
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Additional slides

NEE obs vs sim~ TS_1

Soil temperature 0-30 cm — observed (°C) | NEE < 0= sink | NEE = 0 = source

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

Temperature

Soil moisture 0-30 cm Soil moisture 30-60 cm

saison Tair Tsolsim Tsolobs HRisim HRiobs HR2sim HR2 obs
Spring Summer
r=0.33 r=0.16 Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
200+ r=-0.1| 200 r=018
Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
1004 100 1 .
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
ANEE vs soil temperature — Spring
ANEE = NEE_obs - NEE_sim
—_ Spring Summer Autumn Winter
T -1001 100 r=046 r=-0.09 r=0.08 r=035
Tm ' ' T T T T T 2001
e 5 10 15 20 15.0 175 200 225 250
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2 Autumn Winter
Ll 200 r=0.22 r=0.12
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Soil temperature 0—30 cm — observed (°C)
—=a NEE obs —=a NEE sim
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Additional slides

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

ANPP and AHR vs TS_1 Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm
Soil temperature 0-30 cm — observed (°C)

saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2 obs

Spring Summer
iy roaas Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
1007 Summer -0.04 -0.09  -0.02 0.20 0.06 0.22 -0.03
b Autumn  0.10  0.08 0.11 0.00 -0.11 0.07 0.01
Winter 035  0.35 0.41 0.18 -0.04 -0.02 -0.08

\

ANEE vs soil temperature — Spring

o~~~
o -100 4 ANEE = NEE_obs - NEE_sim
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Additional slides

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season
Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm

ANEE = NEE_obs — NEE_sim saison Tair Tsolsim Tsolobs HRisim HRiobs HR2sim HR2obs

Spring Summer Autumn Winter Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
r=-0.24 r=0.2 r=0 r=0.18
Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
200
Autumn  0.10  0.08 0.11 0.00 -0.11 0.07 0.01
Winter  0.35  0.35 0.41 0.18 -0.04 -0.02 -0.08

100 1

ANEE (kgC ha* ¢

-100 7

24 28 32 10 15 20 25 30 35 10 20 30 31 32 33 34 35
Soil water content 1-30 cm (vol%)
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Additional slides

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

NEE obs vs sim ~ HR_vol_1_30 Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm
Soil water content 0—30 cm (vol%) | NEE <0 = sink | MEE = 0 = source

Spring Summer saison Tair Tsolsim Tsolobs HRisim HRiobs HR2sim HR2 obs
2004 T L = Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
1001 1001
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
o gt e i || oA T e
1
i ANEE = NEE_cbs - NEE_sim
Spring Summer Autumn Winter
- r=-0.24 r=0.2 r=0 r=0.18
T 1001 1001
T ) ) ) ) ) ) ) ) 200
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O
2 Autumn Winter
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Soil water content 0-30 cm (vol%)
—=a MNEE obs —= NEE sim
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Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm
ANPP and AHR vs HR_vol_1_30
Soil water content 0-30 cm (vol%) saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2 obs
Spring Summer g
Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
r=-0.36 r=024
rooes =017 Summer -0.04 -0.09  -0.02 0.20 0.06 0.22 -0.03
100
100 Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08

ANEE = NEE_obs - NEE_sim
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Additional slides

Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season
Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm

ANEE vs deep soil moisture — Summer saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2 obs

ANEE = NEE_obs - NEE_sim
Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
Spring Summer Autumn Winter
r=-025 r=022 r=0.07 r=-0.02 Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
200 Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
100
5
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Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

NEE obs vs sim ~ HR_vol_31_60 Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm

Soil water content 3080 cm (vol%) | NEE < 0 = sink | NEE = 0 = source . . . . .
saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2 obs

Spring Summer
r=.018 r=.022 Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
2004 r=045( 2007 r=-0.27
Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
100 100 i
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
s e e R R . T ANEE vs deep soil moisture — Summer
% ANEE = NEE_obs - NEE_sim
Spring ‘Summer Autumn Winter
—_ r=-0.25 r=0.22 r=0.07 r=-0.02
g 100 -1001 2001
T
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Pearson correlations between ANEE (NEE_obs — NEE_sim) and abiotic drivers by season

Temperature Soil moisture 0-30 cm Soil moisture 30-60 cm
ANPP and AHR vs HR_vol_31_60
Soil water content 30-60 cm (vol%) saison Tair Tsolsim Tsolobs HRisim HR1iobs HR2sim HR2obs
Spring Summer .
Spring 0.39 0.46 0.48 -0.24 -0.37 -0.25 -0.27
r=-0.14 r=041
r=0.23 r=0.02
1001 Summer -0.04 -0.09 -0.02 0.20 0.06 0.22 -0.03
1001 Autumn  0.10 0.08 0.11 0.00 -0.11 0.07 0.01
Winter 0.35 0.35 0.41 0.18 -0.04 -0.02 -0.08
0_ _______________________________________ -
ANEE vs deep soil moisture — Summer
ANEE = NEE_obs - NEE_sim
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Carbon flux decomposition — J17_A (2019-2025)
AR method: Delandmeter calibrated J17 | units: kgC ha-' d-*

GPP — Simulated vs Observed
GPP_sim=-(NPP +AR_D_J17) | GPP <0 = C uptake

1004

kgCha™ d”

-2007

— Observed —— Simulated

GPP composition — NPP + AR
NPP = 0 (C uptake) | AR = 0 (autotrophic respiration)

1004
501

kgC ha™ d”

50+
-1007

RECO — Simulated vs Observed
RECO sim=HR+AR_ D J17+028xCR | RECO =0 = C release
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Animal Respiration estimation
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French ICOS Ecosystem Sites

FR-Mej station of the ICOS network .

A Grassland Associated

@ Cropland (Class 1 and 2)
@ Cropland Associated

Méjusseaume INRAE experimental facility (France)
FR-Mej

* 6-year maize — grassland rotation

* Field equipped with a flux tower; divided into 2 sub-plots,
the NW part (plot A) and the SE part (plot B), which are

grazed alternately by Holstein dairy cows. TR — 2021
Lo % 2022
e G@Grazing most of the time 20h per day, with supplementary e B e )

feed provided during milking hours. Grazing 4 to 6 times
per year, mainly in spring.

Flux Eower

/B

 Experiment started in 2019; observations available from
2020 to 2025: soil and climate conditions, management,
silage maize vyield and grassland valorisation, surface-
atmosphere exchanges of CO, etc.
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