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Why rivers?

Large uncertainties in global budgets
due to high spatial heterogeneity and
temporal dynamics

The
hyporheic
zone

Hyporheic
exchange
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Methane cycling in the hyporheic zone
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Study site
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Pore-water sampling with sediment peepers
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A new monitoring station for pore-water extraction
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Ebullition
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High
variability in
pore-water
profiles

Michaelis et al., BG (2022)
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The microbial community distribution
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b) Aerobic methanotrophs
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Stable geochemical conditions in the hyporheic zone
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Volume flux
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Large volume fluxes and high methane contents in bubbles
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Ebullition fluxes up to 30 times higher methane than diffusion
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Main findings

« The hyporheic zone was a hotspot of methane production and emissions.

+ Relevant substrates for CH, production according to stable isotope signature, abundance of microorganisms, and due
to methanogenesis at cold temperatures: H,, CO,, and methanol.

« There was a potential for methane oxidation coupled to O, reduction and denitrification.

« CH, oxidation could only marginally reduce GHG emissions from the HZ.

« Ebullition was the main transport pathway of CH, to the atmosphere.

« Spatial heterogeneity was larger than temporal variation. The temperature dependence was less clear than expected.

« Factors favoring methane emissions were higher temperatures, high organic carbon contents in the hyporheic zone,
and a fine-grained but permeable bed substrate
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