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Eddy covariance

- Based on turbulence 
analysis
- High temporal 
resolution (hour)
- Long term measurements ( > 20 years)
- Integrated at ecosystem scale (~ 1 ha)
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Belgium

– North Western Europe

– 49 - 51 ° N

– Avg Temp = 10°C 

– Precipitation = 800 mm

– Temperate maritime
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The silty area

– Cultivated since several
centuries

– 4 year rotations (sugar
beet, potato, winter wheat)

– Winter wheat production : 
9000 kg ha-1
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Brussels

LTO
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Lonzée Terrestrial Observatory

– 12 ha (~250 x 500 m)

– Fairly flat field

– Eddy flux since 2004
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8 Years of CO2 exchange
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4 Year rotation : Cumulated carbon sequestration
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NEE : - 0.39 kgC m-2yr-1
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NBP : + 0.10 kgC m-2yr-1

Year 1              Year 2               Year 3             Year 4
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4 Year Carbon sequestration : focus on wheat
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4 Year Carbon sequestration : focus on wheat



GPP : - 1.61 

TER : 1.03 NEE : - 0.58

EXP : 0.53

NBP : - 0.05
(-0.24 : 0.06) 

Carbon sequestration perspective

GPP : - 1.61 

AR : 0.87 NPP : - 0.73

AR : 0.87 PROD : - 0.53 RES : 0.2

Production perspective

Winter wheat carbon balance (kg C m-2 yr-1) 
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TER : 1.03 
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LTO : Rotation carbon balance (kg C m-2 yr-1) 
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kg C m-2 NEE NBP

Year 1 
(Sugar beet)

- 0.94 (0.30) -0.05 (0.15)

Year 2 – 4
(Winter wheat)

-0.27 (0.09) +0.14 (0.11)

Year 3 
(Potato)

-0.09 (0.11) +0.16 (0.12)

Mean 4 years -0.39 (0.09) +0.10 (0.06)
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Conclusions
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At LTO, NEE is negative in average (-0.39 kg C m-2 yr-1)

But, in the whole (NBP), it is a source (0.10 kg C m-2 yr-1)

Large interannual variability for one given crop

The budget is sensitive to cropping activities

Other GHG fluxes (N2O) should be investigated
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Papers on LTO:
CO2 fluxes over a sugar beet crop: 
Moureaux et al., AgForMet 139, 2006

Carbon balance of winter wheat:
Moureaux et al., GlobChBiol 14, 2008

Carbon budget of a first 4-year rotation
Aubinet et al., AgForMet 149, 2009

Discrimination between heterotrophic
and autotrophic respiration
Suleau et al., AgForMet 151, 2011

Comparison between three winter 
wheat years
Dufranne et al., AgEcos&Env 141, 2012

Carbo Europe Papers on crops :
Special issue : The carbon balance of 
croplands in Europe, AgEcos&Env 139, 
2010

Cesschia et al.,
Kutsch et al.,
Eugster et al., 

….

On eddy covariance :
Aubinet, Vesala, Papale (Eds) (2012)
Eddy Covariance : A Practical Guide to 
Measurement and Data Analysis
Springer Atmospheric Series

Marc Aubinet – Transitioning cereal systems to adapt to climate change  – Minneapolis 2015

Thank you !



Pacific Northwest 
Farmers Cooperative

Monsanto

Thank you!


