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SWOT : Surface Water and Ocean Topography

SWOT_L2_LR_SSH (netCDF) SWOT_L2 HR_PIXC (netCDF)

Description: Sea surface height (SSH) and
significant wave height (SWH) over oceans

Description: Point cloud of water mask
pixels (“pixel cloud”)

Spatial Extent Format: 2 km fixed-grid Spatial Extent Format: Tile (64x64 km?) 07 .
swath (and unsmoothed; 250 m native grid) . _ e 2
Select Variables: geolocated heights, - -
Select Variables: SSH, SWH backscatter, geophysical fields, and flags s
Subcollections: Subcollections: N/A V.
e SWOT_L2_LR_SSH_Basic
e SWOT_L2_ LR _SSH_WindWave Example Colorado River near Austin, TX
e SWOT_L2 LR_SSH_Expert r"f'er
e SWOT_L2_LR_SSH_Unsmoothed pixels
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Observations of Water Levels - SWOT
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Lag Regression —Variational
& neg (diurnal, semidiurnal, ... ) seems to be

n K
Mode Decomposition : hp () = Bop + Z Bikptik(t = Tikp) + & (1) related to morphological configurations
reconstruction at SWOT point i=1 k=1 in the English Channel

Distribution of frequential components

The spatial distribution of frequency components (diurnal, semidiurnal and higher-frequency tidal components)
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Simulation des Composantes Harmoniques
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Reconstructed Harmonic Components + Surges during Ciaran Storm
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SWOT HR - Observations - PIXC

Validation de SSH —(L2 HR PIXC) - Marégraphe
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2D Observations of Water Levels - Cherbourg

Cartes 2D des Niveaux d'eau SSH —(L2 HR PIXC)

SWOT HR SSH SWOT HR SSH Spatial Anomaly

Cherbourg
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Fine-scale SSH variability

Turki et al., 2026-JRS
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Principal Components of Water Level Variability

Decomposition de SSH par EOFs

EOFs 1 contribution - 37.8% EOFs 2 contribution - 2.4% EOFs 3 contribution - 1.9%
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Spectral Components of Water Level Variability

Analyse Spectrale de SSH par 3D CWT

3-D scale-space distribution of elevated Morlet wavelet power

0.14

1.2102 ~

0.12

SWOT HR reveals localized SSH
0.1 variability over a wide range of
sub-kilometric spatial scales.
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2D Spatial Distribution of CWT power - SSH Anomaly

A=0.20km A=0.41km

Y (km)

Spatial distribution of Morlet wavelet power across

selected wavelengths derived from the detrended
SWOT HR SSH anomaly.

o N & o O
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f\ = 0068 km

Wavelet-power maps from 0.20 to 1.21 km reveal a
transition from fine-scale distributed variability to
larger, spatially coherent structures.

Y (km)

<
=

0o 2 4 6 8 Red areas indicate regions affected by edge effects and

excluded from the interpretation.

A =0.98 km

Y (km)

Turki et al., 2026-JRS
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2D Spatial Distribution of scale-integrated CWT power - SSH Anomaly

Scale-integrated Morlet wavelet power (0.5-0.8 km)

Spatial distribution of scale-integrated Morlet wavelet
o.12 power within the 0.5-0.8 km wavelength band.

ot Scale-integrated wavelet power (0.5-0.8
km)Integration of Morlet wavelet power over the
dominant 0.5-0.8 km wavelength band highlights

0.08 localized sub-kilometric SSH variability observed by
SWOT HR.Red areas indicate regions excluded because
of edge effects.

Y (km)
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Turki et al., 2026-JRS
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1. Multi-scale SWOT observations
. LR: regional monitoring of water levels across the English Channel

. HR: access to fine-scale coastal variability, down to sub-kilometre scales

2. Strong complementarity
. tide gauges: improving the temporal continuity
. Models: hydrodynamic similations

. SWOT HR: spatial structures that are difficult to capture using point-based observations alone

>

3. New perspectives for extreme events
. Spatiotemporal reconstruction of water levels
. Monitoring of tides, storm surges and storms

. Potential for monitoring coastal Hazards

- Reconstruction of digital Twins Framework %
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