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Atmospheric CH4 concentrations
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Sources of CH4 emissions, 2008-2017
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Wetlands are the largest and most uncertain natural CH4 source
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Inconsistent top-down and bottom-up CH4 budgets
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BU – TD = 17 BU – TD = -32

TD
BU
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FLUXNET-CH4 Community Product
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The International Land Model 
Benchmarking (ILAMB) System
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Wetland CH4 emission estimates
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14 Bottom-Up models
22 Top-Down models

One ML model
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Wetland CH4 emission benchmarking
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46 wetland sites

14 Bottom-Up models
22 Top-Down models

One ML model
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Apparent accuracy of wetland CH4 modeling
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Sensitivity to reference dataset
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BU&TD ensemble BU ensemble TD ensemble In situ observations
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Better models imply reduced BU and TD discrepancies?
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Can we use ML products as a benchmark?
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How many sites do we need to reduce 
uncertainties in CH4 models
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Conclusions
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ML models provide an independent reference
that reduces the discrepancy of global wetland
CH4 emissions inferred from BU and TD
approaches.

Using multi-model ensemble as a reference
favors models implementing the same approach
and underlying assumptions.

Future CH4 model benchmarking should focus on
understanding and representing the observed
functional relationships.
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