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Background

Ocean surface wave climates are shaped by both atmospheric forcing and underlying ocean conditions. Variability in
open-ocean wave heights subsequently reflects complex interactions occurring across a broad range of spatial and temporal
scales. Many of the processes driving this variability take place at small spatial scales that have been previously poorly resolved
by sparse altimetry observations and coarse global wave models. The Surface Water and Ocean Topography (SWOT) mission offers

a new opportunity to observe variability at these scales with unprecedented two-dimensional measurements of significant wave height
(SWH) from the Ka-band radar interferometer (Bohe et al. 2025). The objective of this work is to validate SWOT SWH observations via
comparison to in-situ observations and connect the small-scale spatial variability observed with SWOT to ocean dynamics.
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Small-scale variability in SWH has been linked to interactions with submesoscale ocean currents. SWH variance down to scales
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underlying circulation for exploration of wave-current interactions (e.g. Boas et al. 2025). SWOT the mooring array. ’ e
reveals enhanced gradients and variance over boundary currents and other energetic regions. -
This variability is intermittent, appearing and disappearing as the incident wave direction 37°|
shifts in and out of alignment with evolving ocean currents.
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