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Peatlands…  

… cover a few percent of the earth’s land surface 

… are a sink of carbon when undisturbed, 

 but, this C sink is labile and sensitive to disturbance 

  



25-9-2014 

3 

 

… subside, causing 
damage to 
buildings and 
infrastructure 

… are costly 

Dutch peat areas… 
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Van den Akker et al. 2007 Maaivelddaling, afbraak en CO2 emissie van Nederlandse 
veenweidegebieden. Leidraad Bodembescherming. 
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Peat decomposition 

• Aerobic decomposition (O2) faster than anaerobic 
decomposition (NO3, Fe3+, SO4) 

• Hydrolytic and oxidative enzymes produced by soil 
micro-organisms 

• Poor water quality because of leaching of nutrients 
and Dissolved Organic Carbon 

• Subsidence and greenhouse gas emissions  
 

 

 

Climate change 

Summer in WH scenario (former: W+): 
 

 

 

change source 

temperature + 3.7 °C  1 

precipitation - 23 %     1 

evaporation + 15 %  1 

additional water 
needed 

+ 43 %  2 

groundwater level - 15 cm   2 

subsidence rate + 70 %    2 

1 KNMI 2014 KNMI’14-klimaatscenario’s voor Nederland: Leidraad voor professionals in 
klimaatadaptatie Zalsman B.V., Zwolle, the Netherlands.  
2 Querner 2012 Analysing water level strategies to reduce soil subsidence in Dutch peat 
meadows. J Hydrol 446-447:59-69.  
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Climate change  summer drought 
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Does oxygenation release a 
latch on decomposition?  

 

Fenner&Freeman 2011 Drought-induced carbon loss in peatlands. Nat Geosci 4:895-900. 

Enzymic latch theory 

 

 
• Peat samples from well below groundwater 

level 

• Anoxic incubation for 14 weeks, 1-8 weeks 
oxygenation 

• Fen peat vs bog peat 

   Agriculture vs nature 

 

Methods summer drought 
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Total carbon loss 

Brouns et al (2014b) Short period of oxygenation releases latch on peat decomposition. 
Sci Total Environ 481:61-68.  

 

Brouns et al (2014b) Short period of oxygenation releases latch on peat decomposition. 
Sci Total Environ 481:61-68.  

CO2 production during dry period: ↑ 
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Brouns et al (2014b) Short period of oxygenation releases latch on peat decomposition. 
Sci Total Environ 481:61-68.  

CO2 production after dry period: ↑ 

 

Brouns et al (2014b) Short period of oxygenation releases latch on peat decomposition. 
Sci Total Environ 481:61-68.  

CH4 production after dry period: ↑ 
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Results: total carbon loss 

Brouns et al (2014b) Short period of oxygenation releases latch on peat decomposition. 
Sci Total Environ 481:61-68.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dry summers have both a 

direct and long-term 

stimulating effect on the 

decomposition of 

normally anoxic peat 

Na+ 

Cl- 
SO4

2- 

 

Ca2+ 

 

Mg+ 

Hoogheemraadschap van Rijnland 2009 Zoet & Zout, verzilting in Rijnland. 

Fresh ground water 

Brackish-salty groundwater 

Fresh river water 

Brackish-salty riverwater 
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De Louw et al. 2007 Karakterisatie van ondiepe brak-zoute grondwatersystemen in 
Nederland. Conference ‘leven met zout water’, 24 sept 2007 

 

Brouns et al 2014a The effects of salinization on aerobic and anaerobic decomposition 
and mineralization in peat meadows: the roles of peat type and land use. J Environ 
Manage 143:44-53.  
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Conclusion 

• Summer droughts will stimulate peat 
decomposition during and after this dry period. 
Current estimates of the effects of drier summers 
should be re-evaluated.  

• Salinization might hamper the decomposition 
process although effects can be restricted to very 
local spots. 

• Anaerobic decomposition might contribute more 
to subsidence than previously thought 

 

 

 

 

 

Thank you for 
your attention 

More information:  
- Karlijn Brouns en Jos T.A. Verhoeven (2013) Afbraak van veen in 
veenweidegebieden: effecten van zomerdroogte, verbrakking en 
landgebruik.  
Eindrapport van Kennis voor Klimaatproject HSOV01A 
- PhD thesis expected in 2015 
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Stakeholder communication: workshops 

- Transfer of information 

- Create social basis for changes in land 
use or drainage depths 

- Identifying bottlenecks in current 
situation 

- Exploration of scenario’s (climate 
chanage scenario’s and/or changes in 
land use or drainage) 

 

- Participants: water board, province, 
municipality, farmers, nature 
conservationists, recreation, etc.  

- Touch table with GIS application 

- Assignments to become familiar with 
touch table, the models  and problems 

Stakeholder communication: workshops 
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Participant evaluation: 

- Knowledge level 

- New insights 

- Involved in desicion-making 

 

- Tessa Eikelboom (IVM VU Amsterdam) 
Thursday DD11.6, 15.45h, Beurs 
lounge 

 

Stakeholder communication: workshops 

Conclusion 

• Summer droughts will stimulate peat 
decomposition during and after this dry period. 
Current estimates of the effects of drier summers 
should be re-evaluated.  

• Salinization might hamper the decomposition 
process although effects can be restricted to very 
local spots. 
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Summary Salinization experiment 

Oxic decomposition: -50%, anoxic remained 
unchanged 

NH4 increased in 1 peat type 

Nitrification very efficient in agricultural soils. 

PO4 increased (changes in desorption and 
adsorption processes due to higher ion 
concentrations) .  

 

Climate change 

• Warmer 

• Dryer summers 

• salinization 

 

 

De Louw et al. 2007 Karakterisatie van ondiepe brak-zoute grondwatersystemen in Nederland. Conference 
‘leven met zout water’, 24 sept 2007 

Climate change  salinization 
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