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Weakening greenhouse gas sink of pristine wetlands under warming

Tao Bao Gensuo Jia Xiyan Xu
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0 The considerable uncertainty Iin wetland GHG feedbacks to warming increases the

The weak response of CO, emissions to warming Is due to a trade-off between
warming-induced enhancement of CO, sink at vascular plant sites and CO, source at
cryptogram sites. Warming enhances wetland CH, source. Response of CH, emissions
IS particularly high for graminoid and moss sites. Warming also enhances wetland N,O
source. Across all four PFTs, only N,O emissions of graminoid sites are stimulated by
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source at vascular plant and cryptogam sites, respectively. For CH, and N,O, warming
enhances thelir sources at both vascular plant and cryptogam sites.
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Effects of warming on GHG emissions. a,b, The mean effect size of warming on CO,, CH, and N,O emissions at
vascular plant and cryptogam sites (a), and at sites where shrub, graminoid, moss and lichen dominate (b). c,d, A
conceptual diagram illustrating the response of wetland GHG emissions to warming (c,d).

Emissions and sink by latitude

Warming-induced increase in CO, sink for vascular plant sites and CO, source for
cryptogam sites Is enhanced with latitude. Warming increases CO, sink at vascular
sites underlain by permafrost, as compared to sites where permafrost Is absent. In
contrast, CO, source at cryptogam sites with permafrost increases compared to sites
without permafrost. As a net source of CH, and N,O, the permafrost wetlands
dominated by vascular plants positively respond to warming.
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Spatial heterogeneity of wetland GHG emissions under warming. a—c, Latitudinal variations of the effect sizes of
warming for CO, (a), CH, (b) and N,O (c) emissions. d-—f, Comparison of the mean effect sizes of warming for
CO, (d), CH, (e) and N,O (f) emissions in regions with and without permafrost.
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