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Two examples of altimetry vs. tide gauges

Poor agreement: Easter Island

Good agreement: Majuro

The following case studies employ only GOOD stations.
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Our approach to Vertical Land Motion from Alt - TG
AH = Ha - Hrg

ALTIMETRY

Gridded data from Aviso (CMEMS) or MEaSUREs
0.25° (or finer), near global, every 5 days (or faster)

TIDE GAUGE
Daily means (after anti-aliasing low-pass filter; UHSLC — RQDS)
“Corrected” for consistency with altimetry — DAC, long-period tides, pole tide
15- to 40-day smoothing for consistency with altimetry

DIFFERENCE (AH = Ha - Hrg) \ AVISO Temporal correlation (Pujol, 2016)
5-day sampling (b) | f _ 7 5 7 1 [
Remove seasonal cycle (not of interest here) %

Select series with lowest RMS from dozens of AH series S S T M S S —
- different grid elements near tide gauge § of c/\
- different TG smoothing a0} 1 | | w -
Datum problems identified subjectively, | /j T
but analyzed objectively: Least-squares jumps + trends . = ]

Temporal correlation scales (day)



Don’t forget tide corrections to TG data! Especially node tide.

18.6-year node tide
(self-consistent equilibrium)
Elevation when lunar node N = 0°

Node + Sa + Ssa gravitational tides at Tarawa
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12 -16mm Neglecting this TG adjustment results in

a false trend over 10 years of ~1.6 mm/y.
N = 0° in years 1969, 1987, 2006, 2025, 2043,... And double that in polar regions.



Santa Cruz, Galapagos
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noise and linear. High quality results,
and more consistent with GPS.
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Ponta Delgada, Azores
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Notes:
GPS and DORIS stations colocated,
1.61 km from tide gauge.
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Dakar, Senegal
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initial large uplift (+2.2 mm/y) not likely.
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Papeete, French Polynesia
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DUACS & Measures slightly
disagree, but both suggest greater
subsidence, consistent with GPS.
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Rodrigues, Mauritius
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GPS RDRG ?

Notes:

DUACS & Measures agree well.
Adjusted trends more consistent.
GPS data short and erratic in vertical.



Rodrigues (105)

Update 5/18/2022

Wires from two Switches

«We determined switches (used (likely reversed Oct 2013)

by UH for calibrating radar water
levels with respect to Station
Zero) were likely reversed during
an Oct 2013 site visit.

eSwitches are separated by 43
mm, causing sea level bias error
of this amount after Oct 2013.

UH Fast Delivery data now
updated.

Switch
Switch

https://uhslc.soest.hawaii.edu/stations/?stn=105#datums



Majuro, Marshall Is. DUACS21 altimetry
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Cocos (Keeling) Is.
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Summary: pre-2000 data confusing.



So what is to be done about these problems?

One success story — Rodrigues :: Data now fixed and updated in UHSLC archives
Majuro and Cocos :: to be ironed out with BOM

What about other stations?

 Requires detailed instrument investigations, as at Rodrigues.

 We cannot recommend “adjusting” archived TG data based solely on
these altimeter results.

* However, in many applications, one may profitably use the adjusted data,

provided user understands data heritage.
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Majuro, Marshall Is.

MEaSUREs18.5 altimetry
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Notes:

No obvious jump in 2015.
Shows importance of
independent altimeter datal



