Preliminary Analysis of GPS moorings for the
geodectic objectives of ocean calval

.’-.‘ | == :
& R i ahfoﬂg# _nstltut Techﬁbg?a s - :
y. . R yes Wy
| ' ~ fPasad . USA < - e
y ” f; - ""\ ~—r - $E - "=

= ,i'&i’i 3
SWOTOcea GaIVaIWor:ksI?op o W *‘}nmr*\ S

.




T

WOT ocean calval objective
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~* Moorings of temperature and salinity sensors
-~ _* Station-keeping gliders

-  Upper ocean profilers (Prawler, wire-walker)
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‘%&urface Height Requirement
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Based on historical altimetry data with
power-law extrapolation at E
wavelengths shorter than 70 km. :

il

\

: h':lll &

:

J

Y
\ (!
: N|
Power Spectral Density (cm2/cycle/km)

‘.

l

—_
o

baseline

10° 10° 115
Wavenumber (cycle/km)




T

on the SSH spectral requirer
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i' /1 10 cm”2/cyc/km to make significant progress

'htlonal altimetry.

se of KaRIN is likely to reach below 2.7 cm (cross-
av ,aglng) for SWH ~ 2m on 1 km grids.
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~ accommodate the cross-track variability of the measurement
- errors.
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suffluent to reduce the variability at

lengtt hs less than 7.5 km, as most of surface gravity
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_—
p— ---\.

_.;,-./ m?2/cyc/km to 15 km wavelength is 0.13 cm”2, or 0.37 cm
= "for the standard deviation on 7.5 km x 7.5 km grids.
~— — * The GPS SSH requirement is therefore less than 0.37 cm

— after hourly averaging.
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GPS error estimate from the Daisy Bank Experiment

Daisy Bank data (1Hz)

Daisy Bank
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Newport, OR

The derived relationship between SWH and
GPS error is shown in the lower panel

The estimated GPS error reaches 0.1cm? at
SWH=3.3m.

Conclusion: Hourly-averaged GPS signal has
less than 0.32 cm noise for SWH<3.3m,
meeting the SWOT CalVal requirement.
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~ GPS error estimate from on a pair of GPS buoys

Pt. Arguello ’-;

Two Buoys Moored
August 21, 2018 in
300 m of Water
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e With 1.5 km separation, the two GPSs should observe the
same ocean signals except for the surface waves.

e The SSH-difference indicates GPS errors.
* |Integration of the green line gives 0.6 cm RMS.

* Divided by sqrt(2), the rms error is ~¥0.42 cm, approaching
the 0.37 cm requirement.
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wMeeting the challenge of CalVal with an in-situ
observing system™

n design:

rack array of GPS buoys for SSH validation
~=. nsional array of hydrographic sensors

5, prawlers, possibly some deep CTDs, or
smbination of them) for the oceanographic
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= mission’s calval plan to the development of the
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post-launch science campaign.

The minimum length of the GPS array needs to be ~
110 km, according to a modeling study of the long-
wavelength calval by the SWOT nadir altimeter.




