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Peatland CO2 emissions in the Netherlands

• Netherlands peat meadows subside and emit CO2

• Estimated at 2-3% of total NL emissions

• The NL Climate Agreement prescribes reduction

target of 1 Mt/y in 2030 from peatlands areas.

Research consortium NOBV

→How big are emissions really?

→ Identify processes

→How effective are measures?
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Mobile - Camphuys

Onlanden –

Some of the sites..

Weerribben

Aldeboarn
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Dataset
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Net Ecosystem Carbon Budget (NECB): 
‘peat oxidation’ ≠ Reco
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Assuming NECByear represents net peat loss or gain

Bataille et al, report & in prep 2024
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• NEE = -GPP + Re = -GPP + Ra + (Rh+peat oxidation)

• Assume for grassland/crop: 

 → if no photosynthesis for longer periods, no biomass, no Ra

Then: Ra proportional to GPP and biomass at multiday- time scale  

• Re= a*GPP + (Rh+peat oxidation) 

→ Is respiration really proportional to GPP?

How to estimate sub-annual peat oxidation and 

eliminate need for import/export terms?
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Weekly GPP and NEE correlated
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NEE-intercept = Rh?
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NEEnight responses depend on GPP 

Weekly averages

100 kgC02 day-1ha-1 = 2.6 umol C m-2s-1

night night

file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/Tair_NEE_CO2_MDS_small_WL_RESPONSECURVE2222222230.html
file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/TsoilResponseCurve_WL (3).html


10

Propose semi-empirical fit

Linear term sigmoidal term exponential factor
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Statistics….
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Fitted empircal model for Rh+peat oxidation, GPP=0

(note: lines are NOT a fit to the points!) Kruijt et al in prep 2024
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• GPP is derived from mean night-time NEE and day-time NEE. We are effectively 

looking at night-time NEE vs day-time NEE and these can be independent. 

• Our Rh estimate is actually all NEE that is not correlated to (weekly) GPP

• Is this heterotrophic respiration plus… what? - Ra from perennial, woody, non-

active biomass?

• Test approach on wider set of ecosystems, account for biomass

• Or resort to fitting process-based models to derive peat oxidation

Take home and discuss
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Thank you for attention – Questions?
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NEEnight vs GPP
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• NEE_night = -a*GPP + b*biomass + function(SoilTemp, GWL, SoilMoist)

Fit on chamber data including biomass 

estimates
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NEE short-term responses – Tair & Waterlevel 
(weekly average, nighttime)

file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/Tair_NEE_CO2_MDS_small_WL_RESPONSECURVE22222228.html
file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/Tair_NEE_CO2_MDS_small_WL_RESPONSECURVE2222227.html
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Estimate peat oxidation at annual scale
N(et)E(cosystem)C(arbon)B(udget):
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Dutch geology CO2
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