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Surface signal:
Intl‘Od uction SWOT-derived surface velocities displayed sharper gradients and more submesoscale
detail than conventional altimetry, including internal jets and spiral arms within the eddy

core (Fig. 3). SWOT captures significantly more spectral energy than DUACS at
submesoscale ranges (< 70 km). Chlorophyll-a data confirmed the surface signal of

Cuddies are intrathermocline anticyclonic j ]
eddies associated with the California 0.45 0.50 0.55 subsurface structure, with filaments and spiral arms rotating at contrasting rates

between the eddy’s interior (4 days per revolution) and its periphery (~36 days) (Fig.
4). The surface features detected by satellites were vertically coherent, consistent with
the subsurface structure revealed by glider observations.

Undercurrent in the Northeast Pacific.
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velocities and to assess the consistency of Power spectral density of ADT along SWOT swath (pixel 50) for SWOT in red and DUACS in blue
SWOT-velocities with independent velocity during the Cal/Val period, the time mean spectrum is indicated in dark blue and dark red,
estimates. respectively. Vertical green line indicates wavenumber of 1/70km.

Validation SWOT velocities
Satellite-derived chlorophyll filaments reveal submesoscale velocities that strongly agree
with SWOT observations. Chlorophyll filaments tracked over two days allowed us to

Data and Methodology

- Glider observations: A Slocum G3 Deep glider (C-PROOF program, Klymak and Ross, estimate six velocity vectors, which were compared with SWOT and DUACS geostrophic
2025) was deployed off Vancouver Island (May-July 2023). It collected high-resolution velocities (Fig. 4 and 5). Velocities from filaments strongly correlated with both DUACS
profiles of temperature, salinity, and density to ~1000 m, completing four transects (R2 = 0.75) and SWOT (R2 = 0.78). It is important to mention that zonal components
across the Cuddy (Fig. 1). display notably higher agreement (R2 = 0.84 for both DUACS and SWOT) compared to
- Satellite altimetry: We used SWOT KaRIn Level-3 sea surface height and geostrophic meridional components (R2 = 0.18 and 0.41, respectively). The strong agreement
velocity fields (2 km resolution, Pass 026), and compared them with conventional multi- between both velocities indicates SWOT's ability to resolve surface circulation in the
mission DUACS products (0.25° resolution). eddy.
- Satellite Chlorophy_ll: MODIS-Aqua daily chlorophyll a (4 km resolution) were used to + Eddyconter s Flament position on the day « Filament position day before
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Conclusions

These results highlight :

(1) The Cuddy exhibited vertical coherence between its subsurface dynamics and submesoscale surface features.

(i1) The importance of SWOT in resolving submesoscale eddy structures and their surface signatures.

(i) The strong agreement between the velocity vectors estimated from chlorophyll-a filaments and the geostrophic velocities from SWOT supports the ability of SWOT to capture
submesoscale surface circulation associated with the eddy.
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