


How does the carbon cycle in tundra ecosystems
respond to a rapidly warming climate?




Ecosystem respiration responses to
warming across the tundra

Remember Ellens Talk!

30% increase in growing season ecosystem respiration




But how does the methane flux respond to warming?
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What we measure

CH4 Chamber

Net flux = Production + Consumption




What we do not measure

CH4 Chamber
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=>» Collection CH4-data from OTC experiments across the arctic

=» Synthesize the response of methane to experimental warming
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mean(CH,__ ) — mean(CH, )

pooled

— mixed effect model ( SMDCH4/site*year+ moderators + €)

Positive SMD = higher net fluxin OTC than CTL

Negative SMD = lower net flux in OTC than CTL
Small Effect +-0.2
Medium Effect +- 0.5

Large Effect +- 0.8




Decreasing methane net flux ; Increasing methane net flux
with warming | with warming
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Area (103 km?)

Cropland | 0.05 (l)
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o' | 147301
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Liu et al. (2023)
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Continuous Discontinuous
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No Evidence of increasing methane emissions with warming in permafrost
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Decrease in net methane flux in non-permafrost soils
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Tendency for decrease in net methane flux in graminoid and
prostate-shrub tundra

Decrease in net methane flux in soils with thin organic layer

Decrease in net methane flux in non-permafrost soils

> Potentially increased methane consumption

Uncertainties: Temporal trajectory (measurement devices)

Spatial extent (sampling locations)
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