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Abstract 

Over the past 100 years, many temperate wetlands have been drained for agricultural purposes. These 

ecosystems are in their natural state characterized by high amounts of organic carbon (C) in the soil due to a 

slow build-up over thousands of years. But when drained, the organic C is rapidly respired as carbon dioxide 

(CO2) by decomposing microorganisms, and thus these drained wetlands release large amounts of this potent 

greenhouse gas to the atmosphere. There is therefore a growing interest to restore these wetlands in order to 

prevent further loss of carbon and release of (CO2), but the effects of wetland restoration on greenhouse gas 

emissions are uncertain due to a scarcity of studies and syntheses. This review therefore aims to provide an 

overview of current knowledge within the field, identify knowledge gaps, and give directions for future studies. 

Drained and restored temperate wetlands can be both greenhouse gas sinks and sources and the emissions 

are in the range of -800 to 675 g CO2eq m-2 y-1 and most of the available studies show that the restored 

temperate wetlands generally have a small emission or a small to large uptake of greenhouse gasses (mainly 

as CO2).  In contrast, restored wetlands in warmer climate zones show a tendency to larger emissions with the 

range of -395 – 3500 g CO2eq m-2 y-1. In case of large emissions, these are driven by large fluxes of methane 

(CH4).  

There is not a consensus in literature about the effect of time after restoration on greenhouse gas budgets 

from restored wetlands. Some studies show high initial emissions and a gradual transition towards lower 

emissions or a net uptake, while other studies show sustained high emissions over longer time periods. There 

is therefore a need for more research on this topic to tease out the different effects of time, previous land use, 

climate conditions and ecosystem type.  
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