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The sea-height bias is thus defined by the following difference:
) Al altimeter sea height - in situ sea height. For example, a
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Sea state bias from TGS from Doppler effect

4 ?'_rsica 1GDR (before cycle 28) Statistical computations for the sea-height bias have been

Wallops correction not included*
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der to Wind Speed since eycle 46 overflight is obtained by averaging all the bias determinations ALT-A (tide gauges)
d on the POE from NASA from available tide gauge data, and (ii) the overall bias for each ALT-B (tide gauges)
Sea state bias from TGS radar altimeter (POSE|DON-2, ALT-A, ALT-B and SSALT) ALT-B (GPS buoy )
GDRT | Wallops correction not included* corresponds to the mean (or median) of the estimates
— Range bias of +15mm is applied computed from all participating overflights (i.e, cycles).
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+ e For all analyses, we have chosen to use data products provided
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0 e Adopt Jason-1 GDR product as baseline

: L 0 e Other orbits (GPS Reduced Dynamic from JPL and short-arc orbits from GEMINI) have been
P A used for comparisons only.

TOPEX/Poseidon:
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Finally, the altimeter bias time series are obtained after applying two-selection criterion :

Bias (mm)

height at Tide Gauge locations (m)

Altimetric

B Permanent LASER, permanent DORIS (project), permanent GPS
O Mobile LASER, DORIS Localization, permanent GPS

TTTTT

V¥ Permanent Tide Gauge 7 Tide Gauge (project)
—— TOPEX/Poseidon, Jason ERS, ENVISAT

Only overflights with a sigma naught below 14 dB (16.26 dB for Jason-1) are kept avoiding a
possible sigma bloom effect (see Figure below) . This criteria leads to reject about 27% of the
ALT (T/P), 36% of SSALT (T/P) and 24% of POSEIDON-2 (Jason-1) altimeters data.
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ed (Haltimeter - Htide To avoid erroneous tide gauges data, all cycles for which the standard error (issued from the
id » correction is used averaging of tide gauges determinations) is higher than 10 mm are rejected (about 10%). This
) 0 km off shore: the value has been chosen taking into account that the individual tide gauge measurement precision
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The POE orbits (CNES) were compared to the GPS-based Reduced dynamic orbits (JPL) from cycle 1 to 88. The radial
orbit differences were then mapped at 1°x1° resolution for each cycle and a drift was computed at each node for the
whole studied period. The maps above show the results respectively for the ascending and the descending tracks.
They clearly exhibit geographical patterns up to +/-10 mm/yr.

This "unexpected” result induced that for specific calibration sites the altimeter bias series can be altered by an orbit
dependant trend. While the pass used for the Corsica calibration site (#085) is located in an area where the drift is
close to zero (see results in the "correction analysis” section), it is not the case for Harvest (#043) and Bass Strait
(#088) were the effect reaches respectively -8 and -4 mm/yr.

These results are confirmed by our analysis using the LASER-based Short-Arc Orbits (SAO). Even if they are less
statistically significant (especially for Bass Strait due to the loss of Mount Sromlo SLR station), these results confirm
the general trend for the calibration sites.

The geographically correlated drift between the POE and GPS orbits seems to be mainly due to the 1 cycle per
revolution orbit error. However, the maps also exhibit a global North-South pattern which can be due to a Z drift of the
reference frame.

For more information on this see POD posters and splinter.
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Senetosa: pass 085 (annual and semi-anual periods removed)

.-+ JMR: Mean = -103.0 mm, Slope = 9.6 £4.6 mm/yr
& GPS Ajaccio: Mean = -130.2 mm, Slope = 4.5 £6.2 mm/yr
o ECMWF: Mean = -122.9 mm, Slope = 2.6 £5.1 mm/yr
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The Jason-1 dual frequency
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extracted from the Global
lonosphere Maps (GIM, derived
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very coherent and show the
same trend due to the solar
cycle.
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] - TOPEX/Poseidon altimeters (ALT-A and ALT-B) have been calibrated
Callbratlon from 1998. Results show a great coherence between both altimeters
=B POENGNES) - GRSYUPIE): d di ¢ K +7 7 mm, +¢ 2 mm and -3 +8 mm for ALT-A, ~AL.7-©% and SSALT

( ) - ( Jigdescending tracks respectively. Moreover, results are very consistent with those obtained from
the Harvest Platform (differences of few millimeters).

For the 10 cycles in common, the tide gauges and GPS buoy determinations
are respectively +2 7 mm and -3 +10 mm. Results obtained by the two
techniques thus show a very high consistency at the millimeter level,
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powerful technique.

The origin of this trend (mainly due to JMR) is discussed in the “correction analysis™ section.

Jason-1 Altimeter Bias Calibration
Senetosa Cape: pass 085
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® GDR + GPS Orbit
A -.--A GDR + GPS Orbit + Wet path delay from ECMWF

m GDR + GPS Orbit + Wet path delay from GPS (Ajaccio)

JMR path delay has been compared

to the ECMWF (GDR model, blue Bias 2002.0 = 114 + 7 mm
triangles) and GPS derived Slope = -13 +6 mml/yr
tropospheric corrections. For the

GPS solution the total path delay is GDR + GPS Orbit

Bias 2002.0 = 116 + 7 mm

extracted from the GAMIT software
Slope = -11 £5 mml/yr

processing. The dry contribution is
then computed from local GDR + GPS Orbit + Wet path delay from ECMWF
meteorological data and substracted Bias 2002.0 = 127 + 7 mm

to the total path delay to deduce the Slope = -5 16 mmlyr

wet contribution. We have used the
continuous measurements from the
Ajaccio permanent receiver (green
squares) but also data from specific
campaigns at Cape Senetosa (red
dots). They are both in very good agreement but we have now installed a quasi-
permanent GPS receiver at Senetosa to avoid any possible behaviour differences
(Ajaccio is 40 km North Senetosa).

Altimeter bias results are given at the 2002.0 reference epoch along with the
corresponding slope.

Comparisons from both ECMWF and GPS clearly show a drift of the JMR correction at
the level of -6 mm/yr. The remaining slopes for ECMWF and GPS are within the error bar
and so not statistically distinguishable from zero.

Moreover, JMR exhibits a mean bias of about 20 mm (JMR correction is under evaluate)
compared to ECMWF which induces a difference of 11 mm at the 2002.0 epoch. This
bias seems to affect the whole Mediterranean Sea and the coastal areas. It is then a
problem for the calibration sites for which results should differ from global
comparisons.

GDR + GPS Orbit + Wet path delay from GPS (Ajaccio)
Bias 2002.0 =131 + 10 mm
Slope = -6 £8 mm/yr

POSEIDON-Z altimeter bias is +99 =4 mm (cycle 1 to 90, GDR products).
Consistency of both techniques appears to be lower than for T/P.
However, this effect is only due to the time distribution of the GPS buoy:
half of the set is during relatively low values of Jason-1 altimeter bias (cycle
20 to 25). Indeed, when comparing the time series on common cycles, tide
gauges determination only differ by few millimeters (5 mm higher). Thus,
once again GPS buoy determination appears to be a very promising and

While the whole TOPEX/Poseidon (ALT-B) altimeter bias series does not exhibit any significant trend, the Jason-1 (POSEIDON-2)
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