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Calibration process The:-tabove Flgrures show
dtlunat-l-on forIr tahe thre de gauges -settled at Cpe Senetosa and for the GPS buoﬁ—-

The calibration pririciple iis to compute the differcncoleT e e RS ' pl. -
the sea surfacephelgl:)t (ssh) meas.:lred with the altimeter and 4. il,"ﬂa”f:éé’ésigR‘T?Ti”j.”;?.ff'psffnanen'iép;ma” rire ' Jason-1 cycle 22 fes d to ‘the__lrlast T/P ove fllh't-*(365 14th august 2002). Bias for -

the ssh recorded by the tide gauge. These two ssh are Iot:ated“- - T e eposdcan s €S, ENVISAT - ALT-B aItlmeE.e fb."s‘se%r on tide gauge d-atr-.s . "'"3 2 mm while the GPS buoy gives =
at two distant points. The link between the two ssh is par‘hlyt w e +7.8 £10. 1mm Conc rning Jason:1 (POSEIDO 2 It-|meter) ‘the bias is +99.8 +3.5mm r
- i ¥ 2 Fiee - & . T
geoid slope from offshore altimetric measureme‘n:tr ‘to tie ) e b ' : le gauges measuremet vj\Il.hll it'is '-.+ £9.0mm w'vhen using the GPS buoy. . ‘.
gauges locations. The situation of the Corsica calibration sute"' _ 9 : . _ ir I"c%ce:—ounft only the conﬂmon cﬁcles . here both technlque§ are used the EE T
|m:I|es to tafnke (';P';to accounthTh|: slope "'; szlkr‘ngg; averadge - . . S i ' '. o e Itimeter. bias are +5mm eluh r*for T/P or Jason . These results . :
Lo L e e B e SNl incnetweest bl Etvunes. - A,
v gl i The or|g|n f tn -é"l.lnear trend in the Jaso -1 altimeter blas ‘Qme serles (Flgure 2) is due to ;!

centered on the satellites ground track. Detalls can be found in ....!| %
Bonnefond et al. (2003a and 2003b). ﬂ i JMR and will b discussed in the “Wet Tropospherlc Correction Analy5|s” section.
G and E. Jeansou
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e 2 The new products availables for both TOPE. /Poseldon Iainnd Jason-1 during the formation fl*lgﬁt phase (cycle 1 to 21) have been compared to the * ‘old ones"
g (repectively MGDR and GDR-A for T/P and Jason -1). In thls study we have used the GDR-B for Jason-1 and the Retracked GDR for T/P. For TOPE)i(/Poseldon, re- RS) :
2 tracking values are given for the two types of retracking: aea ‘Squares (LSE, RGDR1) and Maximum a Posteriori (MAP, RGDR2). No other correction has been e e,
g applied except for T/P for which the TMR drift has been app‘lled (increase of the bias by about 6 mm on this period). Figure 3 shows the time series of Jason-1
5 150 and T/P altimeters biases while Figure 4 shows the reIatlve*blafs between the two satellites. Results are given below: '-
g w7 Absolute biases (cycle 1 to 21): Relative biases (cycle 1 to 21): e '3:;
‘ > Poseidon-2 GDR-A: ~ +111.6 £4.9 mm ’ (Poseidon-2 GDR-A) - (TOPEX ALT-B MGDR): +119.6 £6.4 mm if
S B b e - 0 e ) 0 Poseidon-2 GDR-B: _ * '+87.0 +6.0 mm . (Poseidon-2 GDR-B) - (TOPEX ALT-B MGDR): +92.8 *7.1 mm s ’ |
1 - - _Path@yﬁomGP.SatAjaccio(r:m) s & [ ; (Poseidon-2 GDR-B) - (TOPEX ALT-B RGDR1): +106.7 £9.9 mm » *., h & gt o T
A permanent GPS rece|\‘lﬁer,z|>s.;|m:§;t¥aulrlred~at Ajacclo (AJAC 1IGS statlon 40km north Ig:si :::I:g 25321 3 :‘21365871 5m|:1|; 2 (FeSEISNeEZOR B) S (TOPEX ALT'E RGDRENTUNNE 1 mh] o oy ol
of Cape 'Selnetosa) smce 1999 close to the EnV|Sat track #130,_and we have TOPEX ALT-B RGDR2: '-,-37.2111.3 A
,.,,settl‘eid' another one close to T/P- -Jason-1 track #085 (Cape Senetosa lighthouse) _ —_ ¥ .

- since e end of 2003. Using GPS data'fri)}m our geodetlc.reference point (Senetosa = -

Ilghthouse) ‘and Ajaccio, the wet ‘t_,,,ogposphere path delay is computed with 5 ] - . t;’ i" 4" ¥ . -

. GAMIT software. £ s Af o £ 2, Sad tf £ ¢
In the Figures 7 and 8, the w *Lt*t oposp'he‘rlc*path del.ays (correctlon to be ap- ,*_ Py : l 3 a.,, T "
plied to the altimetric rangre) LS)S“Ed’ from S*en‘e.}osa GPS data are then compa- : o 7 ; i u
red to Jason-1 M1|crowave Radlometer (JMR GDR‘A and GDR-B data) and Jason-1 A]tlmé'tell C@h]%f t1() fﬁh . Sl
ECMWF model tropospherlc corrections. The agreement ~be}twe'en GPS and Yho it Senetosh Cﬂ;ﬁ A "i“ %{ '0
ECMWEF is pretty good (-7mm) while JMR (GDR-A) exhibits aﬁblas (+24mm) and a "% L 200 200 A :
drift (+2.4 £2.0 mm/yr). This drift effect is due to steps uﬂth[e ‘JMR calibration . 1 b- E B GDRA (121) . ‘#D GDR The POSEIDON-2 altimeter bias has been analyzed on the full set of K;"‘ --,i; o
coefficients and clearly affects the Jason-1 altimeter. b|a15 tlmexser.l 3F|gure _ AN A 3—f GDRB (1-21) | | 55 GDRB (125-135) I 'GDR -A and GDR-B data available (cycle 1-21 and 128-135). Figure 5 ' 1 1g, W6 Xp
2). The future release of Jason-1 altimetric data mcludes new cgpbrauo_n cef' s A ‘'shows the time series for both data sets and for the two time periods* . " 'm %
ficients and then this drift is removed (see JMR GDR-B on. *%g'uﬁ? 7) However, o On the average, the altimeter bias is +105.2 6.0 and +90.1 £6.6 res- : "" ' %:J
bias of +13mm and +20mm remains when comparedﬁrespectlvel.y-to. GPS and pectively for GDR-A and GDR-B. However, Figure 5 clearly shows a dif- ents ] _

ferent behavior between these two periods. Indeed, GDR-A bias'chan; .
. ges from +111.6mm to +99.7mm (decrease of 14.3mm) while* GDR- B
" bias changes from +87.0mm to +98.2mm (increase of 11.2mm). The" ¢
GDR-A decrease is probably due to JMR steps in the calibration coefflr- e
“cients and corresponds roughly to the effect of the slope identified 50l
ﬁwmh GPS (2.4mm/yr over 3 years, see Figure 7). However, on the GDR-B
b release the JMR do not reveal any significant trend.
"We need to study GDR-B over a longer period of time to avoid such kind
'of epiphenomenon.

ECMWF. This is probably due to coastal approach and-'needs to be discussed
during the OSTST meeting. (i

In the Figures 9 and 10, the same analysis has been performed with the wet tro-
pospheric path delay issued fror'n Aj@CCIO GPS data. The drift for JMR GDR-A is
at the same level (+2.7 1.8 mlglyr,.), ‘than from comparisons with Senetosa data.
The observed drifts for JMR GDR-B and ECMWF (Figure 9) are not statistically
distinguishable from zero.

From Senetosa and Ajaccio results, the wet tropospherlc path delay derived
from GPS data demonstrates that it is a very powerful and accurate method to
monitor on board radiometers. However, to determine any bias, only data very
close to the altimetric measurements should be used. Indeed, we have obser-
ved that the path delay correction (hegative) at Ajaccio is on the average big-
gerby about 8mm compared to Senetosa one, probably due to the 40km dis-
tance between sites. On the other hand, while the correlation is on the average
97% (Figure 8) at Senetosa it is only 91% at Ajaccio (Figure 9).
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TOPEX/POSEIDON AND JASON-1 RESULTS FROM SENETOSA AND HARVEST

Jason-1 lonospheric & SSB Corrections

All these analyses have been realized in a joint effort with Harvest calibration site in order to adopt
Cape Senetosa

common standards. Figure 6 resumes all the computed biases for both calibration sites along with
their error bars. Results presented here are divided into 3 main sections: the Jason-1 absolute alti-
meter bias (ssh: JASON absolute series), the TOPEX/Poseidon absolute altimeters biases (ssh:
TOPEX/Poseidon absolute series) and the absolute biases (or relative biases) during the formation
flight phase (ssh: formation flight analyses). The last section only concerns the aging period of the
ALT-A altimeter which occurs less than one year after the creation of the Corsica calibration site in
1998 (ssh: TOPEX on corsica period).
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We have also analysed the two other most important corrections in the abso- 3 o 30 .‘.
lute bias determination process namely the ionospheric (Figure 11a) and Sea w -40 = : :
State Bias ones (Figure 11b). This analysis is based on the full set of GDR-A and -g -50 < 2 .
GDR-B data available (cycle 1-21 and 128-135). i -607% s
Concerning the ionospheric correction the differences are on the average 2 -70 . ~
-4.5mm (GDR-A correction is smaller than GDR-B one) and exhibits a standard -80 . oo g
deviation of 6.0mm. -90 *
On the SSB side, the differences are higher with a mean of +25.3mm (this time -100
GDR-A correction is bigger) and a standard deviation of 13.3mm. ~110 .
The effect of these two corrections should then decrease the Jason-1 altimeter ~120 .
bias by about 30 mm. However, the retracking of GDR-B data (MLE4 + 2nd order -130 " 7
Brown model) also affects the absolute sea level and the difference between -140 5
GDR-A and GDR-B is not at this level (see "Jason-1 GDR-A and GDR-B analysis). 150 L
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