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World’s peatlands..

� ..contain nearly 30 percent of all land�based carbon 
(550 GT carbon).

� ..are being degraded world wide as a result of 
unsustainable development of peatlands

� .. organic carbon is being released in the form of 
CO2; currently already an amount of 3000 Mt 
carbon dioxide per year

� :Climate change is significantly fueled by the 
destruction of the world’s peatlands



Veenweide vroeger en nu

Nederland 2000 jaar geleden..

Nederland nu..
Opslag van CO2

50% atmosferisch C is opgeslagen in 
het veen (Dolman et al., 2008)

Verlies van CO2

Drainage veroorzaakt verlies van het 
veen (Dolman et al., 2008)



1. Natural situation

4. End stage

2. Drainage

3. Continued drainage

Unless…….

� Peatland conservation and Management 
strategies do improve
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Fen Meadow Ecosystems in the Netherlands

Fen meadows are mainly used for intensive farming, 

but will this change in the future?

Bron: Alterra

Water storage/recreationFen meadow parksNature reserve biomass production





Het veen verdwijnt!

Land surface in 1848

Land surface in 2000

Drainage veroorzaakt 
oxidatie van het veen en 
dus bodemdaling

CO2 naar atmosfeer

Oxidatie van het veen



Research areas

Intensive management

Extensive management

Landschapsschaal Experiment

Intensieve melkveehouderij

Weidevogel -Dynamisch Peilbeheer

Natuurbeheer Natuurbeheer PlasPlas--drasdras BeheerBeheer

Horster
meer

Stein
Stein

Oukoop

Landscape scale experimentLandscape scale experimentLandscape scale experimentLandscape scale experiment

No management

WU/ECN

WU

VU



Oukoop

Intensive dairy farm

Mown May - September

Water  level  -60 cm 

Stein

Meadow bird reserve

Mown 15th June

Previous Water  level  -60 cm 

Now dynamic

–60 cm lowest (summer)

-10 cm  highest (winter)

Horstermeer
Nature Reserve 
since 14 years
Not mown

Water  level  -10  cm



Meetlocaties

Reeuwijk

Horstermeer

Area with Peat 
lands and 
Wetlands

Oukoop en Stein



Chambers
CO2,  CH4,  N2O

EC site CO2



EC site CO2 
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Chambers
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Methods

� Small scale Chamber measurements CO2 and CH4

� Larger scale Eddy covariance CO2 and CH4



Spatial variation

� Field (79%)

� Ditch Edge (5%)

� Ditch (16%)

Ditches and ditch edges appeared to be CH4 hotspots!



Ruimtelijke variatie van CH  emissie
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Up scaled chamber measurements

Oukoop ditch R2 = 0.9956
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Test for diurnal variation
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CO2 fluxes measured by two independent methods
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CH4 fluxes measured by two independent methods

EC
Chamber based
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Methane balance

Schrier et al., in prep
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CO2 balance
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CH  balance

Kroon et al., in prep
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CH  balans inclusief ‘boerderij�emissies’
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Totale broeikasgasbalans, eerste vergelijking
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Conclusions

� Stratification of the landscape into landscape 
elements is important for up scaling emissions to 
larger spatial scales

� Ditches and ditch edges are methane hotspots in 
fen meadow ecosystems

� The studies at Reeuwijk and Horstermeer suggest 
that transformation of Agricultural land to Nature 
development will not lead to a significant increase  in 
methane emission and will lead to a decrease of the 
total greenhouse gas balance
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