Unlocking the complexities of greenhouse gas sources and sinks in forested wetlands
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Wetlands generally function as effective carbon sinks, capturing and
sequestering carbon dioxide (CO,) within the plant materials or soil sediments
(McLeod et al., 2011, Frontiers in Ecology and Envt).

Different modeling strategies are being implemented to incorporate the
complex 1nteractions that govern biogeochemical processes and gas flux
generation 1n wetlands.

Eddy covariance 1s a micro-meteorological
method for the observation of the
exchange of gas, energy, and momentum

. . Lo o . between ecosystem and atmosphere.
However, due to anaerobic conditions, and distinctive soil biogeochemistry >/ P

these wetland ecosystems can facilitate methane (CH,) production and
transportation (Vroom et al., 2022, Aquatic Botany).
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Improving our ability to model these landscapes 1s important because wetlands
contribute up to 25 % of the total natural and anthropogenic CH, sources
estimated by bottom-up approaches (Saunois et al., 2025, ESSD).
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And the aim of my thesis 1s to improve the mechanistic understanding of the
1500 m§ controls on CH, flux in vegetated freshwater wetlands.
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Figure 1: Forested wetland carbon pools (g m~) and fluxes in North America.
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because the current growth of CH, 1s 1n large-scale, rapid, and often
exceeds normal climate variability (Nisbet et al., 2023, GBC).
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Figure 9: Conceptual diagram of a model showing sequential connections among
the gross primary productivity, (GPP) ecosystem respiration (Reco/CO,), and
methane (CH,) fluxes respectively. (Source: manuscript in progress)
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