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Abstract: Methane emissions from floodplain wetlands are an essential component of the
global methane budget. A comprehensive understanding of these emissions is crucial for accur-
ately quantifying regional methane budgets. This study reviews the primary processes involved
in methane production, oxidation, and transport within floodplain wetlands. It systematically
examines the impacts of hydrological dynamics, vegetation, soil characteristics, temperature,
human activities, and climate change on methane emissions from these ecosystems. Addition-
ally, the study summarizes the wetland methane process models utilized in global carbon
projects and traces their historical development. This study identifies the challenges associated
with simulating methane emissions from floodplain wetlands, including dynamic hydrological
processes, variations in soil properties, and the development of vegetation. Furthermore, the
study suggests that future research should enhance the understanding of the mechanisms by
which complex hydrological processes influence methane emissions in floodplain wetlands.
This involves integrating periodic hydrological fluctuations, alternating wet and dry soil condi-
tions, and dynamic changes in vegetation into wetland methane process models. Furthermore, it
is necessary to strengthen the establishment of methane flux observation stations in floodplain
wetlands to provide long-term, continuous data support for calibrating methane process model
parameters, thereby improving the accuracy of regional methane emission assessments. By in-
tegrating these factors, methane process models for floodplain wetlands can be enhanced,
providing robust scientific support for achieving global carbon neutrality goals.
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