
Impact of using FES2022b tidal model for climate scales

Introduction
The present analysis focuses on the impact of the recent global tidal models on climates scales. Historically, some mean sea level (MSL) residual error can be visible on 58.77 days period which
corresponds to the S2 semi-diurnal tide aliased frequency by the Topex/Jason altimeters and to some instrument’s errors detected on the altimeter (beta-prime variability). Recent insights in tidal
models have also detected the existence of long-term tendencies in the amplitude of some of the main tidal wave [1]. The impact of the tidal model on the global and regional trends of the mean
sea level and on the long-term variability like annual and semi-annual signals has been analyzed here.
Some comparisons are made using three different models FES2022b, FES2014 and GOT4.10. The study focuses on the reference missions which are generally used to estimate the global mean
sea level trends and accelerations [2]: Topex, Jason-1, Jason-2 and Jason-3.
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Method:
- Computation of mean SSHA by 1° x 3°

boxes and by cycles
- Computation of the global weighted

average (weighted by box size (as a function
of latitude) and the proportion of land and
ocean in the box)

- Apply 60 days Lanczos filter on the global
time series

- Remove annual and semi-annual signals
and apply a linear fit

Results:

Method:
- Computation of mean SSHA by 1° x 3° boxes
- On each box, we remove annual and semi-

annual signals and apply a linear fit

Results:
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Topex/Poseidon

- RMSL trends are more in agreement
between FES22 and GOT4 than between
FES22 and FES14

- The noise on the difference between
regional MSL trends on Jason 3 when
applying FES22 or GOT4 can be explained
by the shorter analysis period for this
mission (6 years)

- The uniform RMSL differences between
FES22 and FES14 are still difficult to explain
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Topex/Poseidon Jason-1 Jason-2 Jason-3Method:
- Computation of mean SSHA by 1° x 3°

boxes
- For each box, we extract signals at defined

frequencies (here 58,77d)
- To obtain an average value, we calculate a

global weighted average (weighted by box
size (as a function of latitude) and the
proportion of land and ocean in the box)

Results indicate a weak impact of the model choice on the global MSL trends and a stronger impact on the regional MSL trends. Moreover, FES2022b and FES2014 tidal models consistently reduce
the residual long-term variability of the ocean at annual and semi-annual periods. As already stated in some other studies [3], the tidal model has an impact on the residual signal on the 58.77 days
period. FES2014 and FES2022b allow a low and consistent 58.77 error between T/P, Jason-1, Jason-2 and Jason-3 global MSL. FES2022b reduces the 58.77-day errors in Topex/Poseidon global MSL
but raises it slightly in the other missions studied. Locally, 58.77-day errors are equivalent between FES2022b and FES2014.

Method:
- Computation of mean SSHA by 1° x 3° boxes
- Calculation of a global weighted average

(weighted by box size (as a function of latitude)
and the proportion of land and ocean in the box)

- Extraction of signals at defined frequencies
(here: 58,77d, semi-annual and annual)

- The signal differences is of the order of a few mm
- For most missions, the amplitude of 58.77d signal is greater when the tide is corrected with the GOT4 model than with the FES14 and FES22 models

Results:

- Global 58.77d residual signals show
that the errors are fairly similar
between the 2 versions of FES (and
always less than 1 mm), unlike
GOT4.10, where the error is much
greater for TP than for Jason’s
(GOT4.10 uses only Jason data, no TP)

- No obvious difference in the global
annual and semi-annual residual
signals.

Regional residual signals:

Global residual signals:

- GMSL trends are equivalent for GOT4 and FES22
- Between FES22 and FES14, although fairly similar, trends are sometimes on the edge of the error bar (particularly for

Topex and Jason 3).
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