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Methane is a powerful greenhouse gas, which is produced by organic matter decomposition in the 
absence of oxygen. Methane is the second most important contributor to atmospheric warming, 
being responsible for around 0.5 °C of warming in comparison to around 0.76 °C warming from 
carbon dioxide (CO2). As the global community has committed to limiting temperature increase 
to 1.5 degrees Celsius (°C) above pre-industrial levels, as set out in the Paris Agreement, efforts 
should also address human-induced methane emissions. The main sources of anthropogenic 
methane emissions include fossil fuel production, agriculture (e.g. ruminant livestock), waste 
and, to some extent, burning of biomass and biofuel under low oxygen conditions.

Emitting methane is an inherent feature of wetlands. Wetlands are the largest natural source 
of methane emissions to the atmosphere1. Emissions from wetlands in their natural state have 
formed part of a broadly stable global carbon cycle and climate system – and the same is true 
of natural wetland carbon sequestration. Wetlands are strong sinks of CO2.

Apart from mitigating climate change, conservation and restoration of wetlands bring multiple 
co-benefits, from flood mitigation and erosion prevention, to salinity control, water quality 
improvement, livelihood support, biodiversity conservation and more. Wetland ecosystems 
increase the adaptive capacity and resilience of communities to the impacts of climate change. 

There are, however, misunderstandings on wetlands’ contributions to the global greenhouse gas 
budget. This is why, a few key facts need to be understood on  wetlands and methane:

1. Wetlands are key allies in the fight against climate change:

• Methane emissions from natural wetlands are inherent to wetlands’ anoxic soil conditions, 
which enable the wetland to continue sequestering and storing carbon in the soil. 

• Natural wetlands cool the global climate and their methane emissions do not contribute to 
anthropogenic climate change.

1 In general, GHG emissions are categorized into anthropogenic (man-made) and natural. If, for instance, a wetland is restored, 
related emissions are labelled as anthropogenic because restoration implies human intervention (even if it would be merely 
reversing an earlier human intervention). If a wetland has never been managed, emissions are considered natural. However, 
there can be some overlap or grey areas between natural and anthropogenic emissions, for instance, when wastewater pollution 
impacts wetland methane emissions. 
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2. Degradation of wetlands is a significant contributor to anthropogenic greenhouse 
gas emissions:

• Large-scale loss and degradation of wetlands caused by people, especially through 
drainage and other conversion, has had wide-ranging negative environmental 
consequences, including the continuing release of vast quantities of greenhouse 
gases to the atmosphere, i.e. carbon dioxide (CO2) and nitrous oxide (N2O) from 
oxidizing soil organic matter, and methane (CH4) from drainage ditches.

Figure 1: Healthy wetlands2 (wet).

Figure 2: Degraded wetlands (drained)  
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3. The carbon sequestration resulting from wetland conservation and restoration has a lasting 
cooling effect on the climate and far outweighs their methane emissions:

• Restoring drained wetlands through rewetting will not only halt soil carbon loss, but may also 
turn the wetland back into a net carbon sink. 

• Moreover, restoration helps the recovery of other vital ecosystem services associated with 
wetlands.

• Wetland restoration may result in short-term peak emissions of methane as the ecosystem 
recovers its natural function and creates the conditions that enable wetlands to continue 
sequestering and storing soil carbon. Such peak emissions can be mitigated through use of 
best practice techniques (see subsection 4).

• The longer-term climate benefits of restoration are much higher than maintaining the 
drained status quo. This is because CO2, which is continuously emitted by drained wetlands, 
has a long atmospheric lifetime (centuries), accumulates in the atmosphere and thus causes 
continuously rising temperatures, whereas CH4, which is continuously emitted by wet and 
rewetted sites, has a short lifetime (around 10 years) so that its atmospheric concentrations 
after some decades reach a steady state.  Thus, in contrast to CO2, do not contribute to an 
overall rise in global temperatures.

4. Methane emissions associated with rewetting can be managed and reduced3 

• Possible peaks of methane emissions after rewetting of wetlands can be prevented and 
minimized with appropriate management techniques (see for instance, Ramsar Convention 
on Wetlands 2021 Global guidelines for peatland rewetting and restoration).

• Human impacts on natural wetlands, such as agricultural and wastewater pollution, as well 
as the creation of artificial wetlands such as rice paddies, reservoirs and farm ponds, have all 
contributed to increased methane emissions. These emissions are anthropogenic, and must 
be mitigated through improved land, water and biota management and pollution control.

Figure 3: Restored wetlands (rewetted). CH4 molecules in brackets represent the possible 
temporary increase in CH4 emissions, until the wetland reaches natural emission char-
acteristics again.  

https://www.ramsar.org/sites/default/files/documents/library/rtr11_peatland_rewetting_restoration_e.pdf
https://www.ramsar.org/sites/default/files/documents/library/rtr11_peatland_rewetting_restoration_e.pdf
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