Absolute Calibration of Jason-1

and TOPEX/Poseidon Qltimeters iIn Corsica
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Products Main Differences for Calibration
TOPEX/Poseidon Jason-1
Orbit from NASA (SLR+GPS)

Pole tide correction is et to zero TOPEX/Poseidon IGDR and GDRT from PO.DAAC are modified

Sea state bias from TGS MOE from CNES (DORIS only)

IGDR 201z dat e motcorretd using AVISO : TOPEX/Poseidon Altimeter Calibration T

‘Wallops correction not included from Doppler effect

Range bias of +15 mm is not applied standards (Aviso User Handbook AVI-NT-02-101-CN) in order Site of Senetosa: ALT (A&E), NASA orbit
Wind Speed to be more coherent ALT-A ALT-B

+2.8 +4.5 mm +1.0 3.1 mm |
POE from NASA with M-GDR products:
Sea stve bias from TGS °[| Sea state bias from TGS is replaced by the BM4 model
Pole tide correction is included
A *[| Wallops correction is included
M\pomwﬁi 1 Wind Speed from Witter and Chelton (1991) formulation

POE from CNES

JASON-1 POSE'DON-Z _ C | . 4 _ P . 85 MOE: Medium precision Orbit Ephemeris D Ita|.ge bas o I 5...... S apped ( I OF Ex ll.easullg oo
ycle : ass: POE: Precise Orbit Ephemeris
*Range bias changes for the NASA radar altimeter of the TOPEX/POSEIDON mission Short)

o : included®
GDRT | Wallops correction not included .D

Range bias of +15mm is applied

Mean bias (mm)

Jason-1 Altimeter Calibration
Site of Senetosa: 1Hz data (SSB Table)

ht (m) from CNES orbit

oo height (m) 3 In order to improve calibration process orbit from IGDR can be replaced by better solution. Results
~ will be shown in a dedicated section.
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The resulting products are then consistent with CALVAL standards (pdf format) as defined by B. 210 220 230 240 250 260 270 280 200 00 010 G20 330 340 350
£l | Haines and results can be directly compared to Harvest ones. The GCP (GDR Correction Products) Cyele number

.. 4 'Ilfom JPL are not used. TOPEX/Poseidon altimeters

| ; oo Definition of altimeter bias calibration from 1998. Results show a great cc
e : 2.8 ¥*4.5 mm and 1.0 ¥3.1 m
Moreover, results are very cons

sea height bias = altimeter sea height - in situ sea height (1) Harvest Platform (difference .°t
ALT-B).

M5: 47.2/58.4 mm M

Altimetric height at Tide Gauge locations (m)

Mean bias (mm)

B Permanent LASER, permanent DORIS (project), permanent GPS

O Mobile LASER, DORIS Localization, permanent GPS

V¥ Permanent Tide Gauge ¥/ Tide Gauge (project) 6:30:58.59 6:30:59.14 6:3005%6‘?”18 oh: m6n311sg)2f:) - 2002%2_11:g-7
—— TOPEX/Poseidon, Jason --- ERS, ENVISAT

The sea height bias is defined by the relation (1):
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Change in JMR
corrections

Applie: Point of Closest Measurement Point of Closest Approach Along track distance PCM-PCA
Cer -> Ref: M4 -> Ref: M4 5309 (Km)

Along track distance PCM-Coast
5244 (Km)
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Cycle number

PEs iR PEs S e Sea height bias < 0 meaning the altimetric sea height being too low (or the altimeter measuring too
long)

Fig 9

Sea height bias > 0 meaning the altimetric sea height being too high (or the altimeter measuring
too short)

Results presented in Figure 12 shows a good agreement In order to estimate the improvement that will be

between Senetosa and Harvest calibration sites in available with GDR products orbits of T/P and Jason-1
- = = terms of absolute altimeter biases even for M4 tide IGDR have been replaced by the Precise Orbits

Analysis of Jason-1 Altimeter corrections gauge that has been settled in June 2002. Results differ Ephemeris computed respectively by NASA and CNES

by about 32mm from those presented in the previous (Figure 11).

SWT (Biarritz, June 2002) mainly due to the use of the While T/P shows a relatively important improvement

Jason-1 and Topex/Poseidon Corrections Jason-1 and Topex/Poseidon Corrections Jason-1 and Topex/Poseidon Corrections interim SSB model. (4mm, for M3) of the standard error it is not really the

Total Gorrection Moan Pole Tide Mean Dry Tropo Jason-1 (Poseidon-2): +85.6 £ 10.8 mm case for Jason-1 where standard error is a little bit

h TOPEX/Poseidon (ALT-B): -1.4 £ 10.6 mm increased when using POE (1mm, for M3). These

(for comparison, ALT-B bias determination from cycle results are not in agreement with our short-arc

208 to 350 using M-GDR is: +1.0 £ 3.1 mm) analysis presented in the poster "Validation Activities

Jason-1 - Senetosa Callbation Site - M3 The relative bias between T/P and Jason-1 using a for Jason-1 and TOPEX/Poseidon Precise Orbits™:
Correction applied to 20 Hz data @ Senetosa combined solution of M3, M4 and M5 determinations is: indeed, we have shown that radial accuracy is far

o ,, . : Poseidon-2 - ALT-B: +84.1 £ 8.1 mm better for Jason-1 POE than for T/P POE over the

Mediterranean area (16mm versus 28mm). This point
needs further investigation.

Values in mm
Values in mm
Values in mm

Mean lono

Correction (cm)

Jason-1 and TOPEX/Poseidon Altimeter Calibration
Jason-1 (IGDR)

Jason-1 Bias (mm)

Jason-1 and TOPEX/Poseidon Altimeter Calibration
Jason-1 (pseudo GDR)

250 - 0
> —<>M3: +85.6 + 10.8 mm -

(5—EM4: +73.1 £16.7 mm
[+ £1M5: +76.4 £ 9.9 mm
¥—¥Harvest: +90.4 £ 9.0 mm
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JS1 Cycle
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Jason-1 Cycle Fig 4a
Fig 2

- (&> —<OM3:+92.9 £ 11.9 mm
200 — (5—€E)M4: +93.6 £20.2 mm
- [4- £1M5: +83.6 £ 10.1 mm

JS1 Cycle
Fig 4b

Jason-1 Cycle The 20 Hz altimetric data on
Fig 1 IGDR are not properly
corrected of the Doppler
effect. This problem was
identified before the previous
SWT (June, Biarritz) and P.
Vincent and S. Desai have S SMasvios 270 mm
given a formulation for the e T o

*—kHarvest: +6.7 £ 7.2 mm
correction. However, our No significant differences have been evidenced. Jason-1 ionospheric path delay is
recent analysis of Jason-1 data The interim SSB model developed by Sylvie Labroue (CLS) has They are very coherent for both shorter by 8mm and there is no significant relative trend induces by this correction.
has shown that this been used in place of the BM4 given in the Jason-1 IGDR products. satellites (Figure 4c) with

formulation introduces a drift The use of this model increases the Jason-1 altimeter bias by differences at the millimeter level
on the altimeter bias 32mm but this fact is not significant because it probably reveal mainly due to the unit used in the Wet
determination. Indeed, a trend better the instrumental part of the bias. two sets (mm for T/P and 0.1mm for

of -1.3 mm/cycle appears However, SSB depends on the SWH and this parameter seems to Jason-1).

TOPEX/Poseidon - Senetosa Calibration Site - M3
10 Hz VS 1 Hz calibration

[5—£)10 HZ Bias-slope = +1.5 mm/cycle
1 HZ Bias-slope = +1.6 mm/cycle

2 =< M3: +1.4 £ 6.5 mm
(5—E)M4: 0.3+ 88mm
[+ £IM5: 56+ 72mm

T/P Bias (mm)

This analysis excludes cycles 23 to 25 where new corrections for JMR have been

20

10 15
Jason-1 minus TOPEX/Poseidon (pseudo GDR)

. ’ i o introduced and reduce considerably Jason-1 bias (see Figure 9). For cycle 2 to 22
between bias determination be more poorly estimated than for T/P. Indeed, Figure 7 shows the Jason-1 wet tropospheric path delay is shorter by about 16mm and the behavior of . .
using 1 Hz or 20 Hz data bad correlation between Jason-1 and T/P SWH. Our comparisons For the other corrections a more the two sets shows a small trend of about -0.5mm/cycle. gﬁgﬁgﬁéﬁm g@ﬁgi‘g‘{e?}ﬂm
TP Cyde (Figure 1) while such with local estimations (GPS buoys, see "Radar Altimeter detailed analysis has been Dry , - Hanest 1329 59 mm o
Fig 3 phenomenon does not exist on Calibration using a GPS-buoy in Corsica™ poster) have proven the conducted to estimate the impact No significant constant biases between T/P and Jason-1 has been identified for this
T/P data (Figure 3). This trend quality of T/P SWH determination and we have then used T/P SWH § on the bias determination (Figures correction. However the relative trend of about -0.8mmi/cycle appears to be linked
has been identified as an error on the formulation to correct 20 Hz data and to compute interim SSB correction for Jason-1. Results given in 5a to 5d). It consists on using T/P to a different behavior in the model interpolation before and after cycle 12 between
is in agreement with trend observed in the correction that is supposed to be Figure 8 show that the differences between the two estimations correction in place of the Sardegna and Corsica (Figures 6a and 6b). This problem has been submitted to the
almost constant (Figure 2): indeed this correction produces an increase of can reach 20 mm. It means that the interim SSB model could corresponding Jason-1. project because it can affect other "shelves seas areas”.
the altimeter range and then a decrease in the bias determination.’’ suffer from the use of Jason-1 SWH to generate it. - 1

Jason 1 cycl e

Fig 11

The high rate delta range parameters to be found in the IGDRs were in error Ja;ci’;_11cty)de
because in fact corrected for the USO drift, the CoG and the internal path e

. . . . Dry tropo model Jason 016 TOPEX 359
Interim SSB Model - Senetosa Calibration Site

delay. Then, applying the correction method refered to in "June” message SWH from Topex minus SWH from Jason-1

resulted in applying twice the USO correction. Correlation between T/P and Jason-1 SWH 222- — jogon
Site of Senetosa: 60% (slope=0.3 / cste=51.9) 2 — jason-1

tp

tp

Impact of Orbit

Impact of Orbit
Figure 12 shows Jason-1 altimeter

bias computed from various orbit
solutions including the short-arc
one, developed at CERGA (SAO),
which is based on laser
measurements and notably the
ones obtained by the FTLRS settled
at Ajaccio (Corsica), from January
to September 2002.
The smallest standard error is
obtained when using SAO or GPD
orbits (GPS+DORIS reduced
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