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Abstract: [Objective] Coastal wetlands are crucial "blue carbon" sinks for mitigating climate change, while they also
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represent significant sources of marine methane (CH4) emissions. However, the impacts of multiple climate change factors on
CH4 emissions from coastal wetlands has not been systematically evaluated. [ Method1This study integrated 241 observational
datasets from 41 peer-reviewed papers published between 1995 and 2025, and comprehensively analyzed the effects of elevated
atmospheric CO: concentration (¢CO2), warming and sea level rise (SLR) on CHs emissions from coastal wetlands. [Result]
Our results indicated that eCO: increased CHa emissions by an average of 33.26%, but had no significant effect on wetlands
dominated by Ca plants. Prolonged eCO2 exposure was found to attenuate its stimulatory effect on CH4 emissions. Warming
increased CH4 emissions by 58.15% on average. The promoting effect was stronger with greater warming magnitudes, and
active warming had a more pronounced effect than passive warming. Nitrogen addition significantly weakened the stimulatory
effect of warming on CHs emissions. SLR exerted the most pronounced stimulatory effect on CH4 emissions, with an increase
of 112.85%, which was significantly negatively correlated with salinity. Additionally, the interactive effect of warming and
SLR significantly enhanced CHa4 emissions, with a response magnitude markedly higher than that under warming alone.

[ Conclusion] Overall, eCO2, warming, and SLR as individual drivers significantly enhanced CH4 emissions from coastal
wetlands, but the magnitude of their effects was regulated by both biotic and abiotic factors, and interactions among climate
drivers were highly complex. This study provides a basis for predicting future CH4 dynamics under climate change.

Key words: Methane; Coastal wetlands; Elevated CO2; Warming; Sea level rise; Meta-analysis
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95% confidence intervals (CIs), respectively. If the 95% Cls do not overlap with zero, a significant effect of climate changes (P<0.05;
represented as dark gray) is considered. The numbers on the right side of the figure represent the sample size.
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Fig. 2 Weighted response ratios of plant and soil characteristics in coastal wetlands to eCO, (a), warming (b), and SLR (c)
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Fig. 3 Responses of plants and soil properties in coastal wetlands to eCO, (a), warming (b), and SLR (c) under different variable
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Fig. 7 Regression analysis between methane emission response ratio and various ecological factors under warming (a-c) and SLR (d-h)
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