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Geophysics research finds microplastic
pollution increases sea foam height and
stability
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A wave channel experiment used a zoom lens camera and a custom Python script
to process imagery of four different zones: wave generation, shoaling and
breaking, air detained by a plunging jet of water, and air trapped at bores where
water level rises rapidly. The study provided essential insights into the physical
and chemical impacts of microplastics at the air-water interface. Credit: Jotam
Bergfreund

From cloud formation to sea temperatures, sea foam plays many roles in
the dynamic interactions that occur at the surface level of the world's
oceans.

In an article published this week in Physics of Fluids, researchers from
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ETH Ziirich and The Ocean Cleanup, based in New Zealand, have
examined the specific impacts of microplastics on the geophysics of sea
foam formation in the critical zone where water meets air in the top
layer of the ocean.

"The surface microlayer is the first area of contact between the
atmosphere and a water body, lake, or ocean," author Peter Fischer said.
"All exchanges of materials, whether gases, water, or particles, pass
through the surface microlayer before they are distributed deeper into
the water column or upper layers of the atmosphere through evaporation
and cloud formation."

Fischer and his colleagues devised two simulations for their work: a
column filled with sea water injected with air and a laboratory-scale
breaking wave channel to test the impacts of wave height on sea foam in
the surface microlayer. Using microplastics collected from the North
Pacific by The Ocean Cleanup, along with naturally occurring
compounds, the team tested their effects on sea foam formation,
stability, and duration.

The team closely examined the interplay among air, water, and
suspended materials that affect the water surface tension, including
microplastics and naturally occurring surface active materials. They
found that the addition of microplastics increased the height and stability
of sea foam, particularly when part of smaller breaking waves.

"Surface active materials such as plankton, proteins, and other
byproducts of marine life already influence sea foam formation even
without human input," Fischer said. "Microplastic pollution adds a
notable but smaller contribution to the formation of sea foam and
actually leads to some positive effects like reflecting more UV light."

Sea foam has several positive effects on the ocean and climate, so more
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of it might be one of the few positives stemming from microplastic
pollution in our oceans. Sea foam drives an exchange of air and water at
the ocean's surface, resulting in more cloud formation and more oxygen
in the water. The brighter foam also reflects sunlight, potentially
lowering ocean temperature.

In future studies, the team is planning to refine the experiments to more
closely mimic natural conditions and explore the effects of biofilms and
photochemical degradation.

More information: Jotam Bergfreund et al, Impact of microplastic
pollution on breaking waves, Physics of Fluids (2024). DOL:
10.1063/5.0208507
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