




















Space-Time Smoothed SSH, Current Speed and Vorticity:
Present Capabilities from AVISO SSH Fields
(Geostrophic with 200 km x 1 month Smoothing)
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The coordinate system of the ROMS model is rotated 24° CCW from north-south/east-west.



Example Swaths for WaCM, SKIM and SWOT

WaCM, 1800 km swath SKIM, 320 km swath SWOT, 120 km swath
(one of two sides) (full swath with no nadir gap) (both sides)
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Simulated Noisy Estimates of Snapshot of Vorticity
with S/N Standard Deviation Ratios of 1, 2 and 3.16
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Simulated Noisy Estimates of Snapshot of Vorticity
with S/N Standard Deviation Ratios of 1, 2 and 3.16
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Simulated Noisy Estimates of Snapshot of Vorticity
with S/N Standard Deviation Ratios of 1, 2 and 3.16
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Simulated Noisy Estimates of Snapshot of Vorticity
with S/N Standard Deviation Ratios of 1, 2 and 3.16
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Summary of WaCM and SKIM Wavelength Resolution Capabilities
In 4-Day Averages for S/N Standard Deviation Ratios of 3.16
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Dashed lines are the 10 km wavelength resolution for the 5 km footprint assumed for WaCM and SKIM
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Summary of WaCM and SKIM Wavelength Resolution Capabilities
in 4-Day Averages for S/N Standard Deviation Ratios of 3.16 and 2.00
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The Challenge of WaCM Estimation of
Surface Current Divergence

Since the velocity feld is nearly geostrophic on the scales
that will be resolvable by WaCM, divergence is about

10x weaker than vorticity. Estimation of surface current
divergence, and hence vertical velocity, will therefore be

challenging.

e Divergence and vorticity both involve 1st derivatives of velocity.
The residual noise variance for a given amount of smoothing will
therefore be about the same for divergence as for vorticity.

e The signal-to-noise ratio will therefore be smaller for divergence
than for vorticity.

The resolution capability of WaCM estimates of divergence
will thus be coarser than that of vorticity.



Wavelength Resolution Capabilities of WaCM Estimates of Divergence
for 1800-km Swath Width and S/N Standard Deviation Ratios of 3.16 and 2.00
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Wavelength Resolution Capabilities of WaCM Estimates of Divergence
for 1800-km Swath Width and S/N Standard Deviation Ratios of 3.16 and 2.00
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Error-Free 4-Day Average Maps of Vorticity
with Various Smoothing for 0.25 m/s Noise
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Error-Free 4-Day Average Maps of Vorticity

with Various Smoothing for 0.25 m/s Noise
Present Capability

WaCM with S/N = 2.00 WaCM with S/N = 3.16
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Error-Free 16-Day Average Maps of Divergence
with Various Smoothing for 0.25 m/s Noise
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Note 5x wider dynamic range
of color bar for left panel.
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