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Why Methane?

IPCC AR5 SPM
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Nisbet et al., 2014, Science

Methane increase, stop then rise again?
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IPCC AR5 Fig 6.18

Methane increase, stop then rise again?

Emissions decrease hypotheses

Fossil fuel decrease?

Rice agriculture decrease?

???



6

Large uncertainty of wetland methane emissions?

Kirschke et al., 2013
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Vulnerability of the methane budget to paleoclimate?
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Methane vs. rapid glacial-interglacial climate change ?

Typical isotopic signatures of 
different methane sources

Fisher et al., 2008, Nature
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Methane from boreal wetlands during glacial-deglacial transition?

Fisher et al., 2008, Nature

Dallenbash et al., 2000, GRLBehl et al., 2011, PNAS
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Modeling methane emissions from wetlands
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Methane from wetlands

www.ibp.ethz.chTotal methane emission : 

Methane production rate * wetland area

http://www.ibp.ethz.ch/research/environmentalmicrobiology/research/Wetlands
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Modeling methane emissions processes

Walter et al., 2001, JGR
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Modeling wetland methane scheme

Walter et al., 2000, GBC
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Modeling Methane
Take ORCHIDEE as an example:

Ringeval et al., 2010, GBC
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Methane production rate modeling in ten models?

Melton et al., 2013
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Modeling wetland area --- TOPMODEL

TOPMODEL Topographic index
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TOPMODEL

Saulnier and Datin, 2004

Weak saturation High saturation
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Simulated wetland extent

Melton et al., 2013
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Satellites observed wetland extent

Prigent’s 2007 dataset (GIEMS)

SWAMP
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Simulated wetland extent

Melton et al., 2013
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Simulated wetland methane emissions

Melton et al., 2013
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Simulated wetland methane emissions

Melton et al., 2013

Wetland extent simulation is the 
key of wetland methane 
emissions.
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Challenges

Hydrate from shelf, permafrost

Fugitive fossil fuel, shale gas

Boreal wetlands

Thermokarst lakes/ponds

Tropical wetlands

…



24

Methane clathrate

Whiteman et al., 2013, Nature
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Fugitive methane from fossil fuel 

Simpson et al., 2012
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Boreal wetland

Increased precipitation

Rawlins et al., 2010
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Thermokarst lakes

Smith et al., 2005, ScienceSource from Chen et al., 2013; WERC, UAF
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Tropical wetlands

Changes in Precipitation
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Tropical wetlands
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