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The usefulness of results from space oceanography missions depends on how accur ately
we know the geodetic parameters: the orbit and itserror spectrum, the gravity field, the
geodetic network, altimeter calibration and itsdrift over time, measur ement corrections,
and so on. This meansthe parameters need deter mining and their quality monitored
over time. Such wastheaim of theregional validation exer cise described below.

Calibration

Determining the calibration bias on the TOPEX a@BSEIDON altimeter radars, and
monitoring it over time, has turned out to be ac@uspace geodesy exercise for the
interpretation of altimeter measurements in terfreea surface height and trend in mean sea
level. It requires, if possible, orbit calculatitmwithin a centimetre, at least at local scale.
Our work in this area has highlighted the very imi@iot role of the short-arc orbit technique
and Satellite Laser Ranging (SLR) systems. Togetitarabsolute altimeter calibration,
these are determining factors in 1-2 cm level lachlt enhancement [Bonnefond et al.,
1995]. But error budgets (ERS1 published in regeats for Venice, and T/P for Lampedusa)
will only improve as a result of high-quality instnent data, i.e. with SLR calibration bias
per pass of no more than 1 cm. However, Lampediisanly dedicated site with a laser
station, showed how troublesome the system wasptement, hardly worth it for the meagre
results [Ménard et al., 1994].

With the 1-cm calibration challenge of the Jasogssioin, the important issues include:

« can the cost of absolute calibration at a dedicsitedoe reduced?
« what role should neighbouring SLR stations play?

To attempt a response to these questions, a pipatrenent was conducted in Corsica from
October 1996 to February 1997. The site was Asgredar Ajaccio. The ultra-mobile French
Transportable Laser Ranging System (FTLRS) was @édhely for the first time; so too
were a DORIS beacon, a GPS receiver for geodetig-in, and two tide-gauges (see

figure 1). The station reference point has now Heeated, and the geodetic collocation
experiment is over. The coordinates are estimaidxe taccurate to within 1-2 cm, despite no
work being done using the Lageos satellite. Inséminmoise from the laser is 2 cm, with a
major bias variation of 3 cm on average betweesgmEStoufs, 1997]. The altimeter
calibration value is being calculated. Due to ba&ater, only six passes are being used,
taking the error budget of the calibration valu®&#o3 cm. We now expect immediate
progress, both from enhanced FTLRS instrument t@olyy and from a better tide-gauge
site. The ltalian island of Capraia, right on a €fBssover point, already has a tide-gauge,
and is a potentially useful site [Bonnefond et H®97a].



Figurel
experiment in Corsica, France.
T/P satellite tracksin green, ERSin red.

E & Rk & &
I B B B L

M ean surface

After application at purely local scale at Lampeajuse then showed that it is possible to
remove T/P radial error at the 1-2 cm level over aeas such as the Mediterrean,
satisfactorily covered by European SLR systems f@éond et al., 1995]. However, the
temporal coverage of SLR systems does not perguiae monitoring of the trend in
Mediterrean sea level and does not provide a ni@jprovement, i.e. less than 1 mm/year, at
regional scale. On the other hand, short arcs nmaassible to establish space-time control
points for the orbits and to improve the altimedryor budget. This work, in cooperation with
Anny Cazenave [Cazenave et al., 1997], is pati@broader European Union SEa Level
Fluctuations Il (SELF II) project. It should makeopssible to provide global, interannual
validation of the variations in mean sea levehi@ Mediterranean, in particular via
comparisons with tide-gauges installed or tiedyinbe community [SELF 1, 1997].

Effect of gravity field

The global dynamic method used routinely by CNE& IMASA [Nouel et al., 1994; Tapley

et al., 1994], has provided more and more acc@atemeris, thanks to improved models and
numerical techniques [e.g. Barotto et al., 19968diRl error is now down to 3-4 cm [Marshall
et al., 1995]. Thus, using the long-term stabiityhe T/P ephemeris, we calculated the trend
in radial orbit corrections supplied using the s$kawc method in Europe and the U.S. over
three years [Bonnefond et al., 1997b]. Thanks ¢ogiometrical nature of the method,
completely independent of the dynamics, it has lpeesible to characterise T/P radial orbit
error over time and, to a lesser extent, spaces,Tthe geographically-correlated error arising



from use of JGM-2 and -3 accurate ephemeris wasadel This confirmed a theoretical
study of orbit error based on an analytical solutsd perturbed circular motion expressed in
spherical coordinates [Exertier and Bonnefond, 19Be results were also confirmed by
comparing them with the reduced-dynamics soluttomfGPS data [Haines et al., 1995].
This type of analysis, based on laser residuabm imtegral part of the assessment of orbit
accuracy, so important for oceanography.

| nfluence of tracking data quality

The quality of the laser terrestrial reference ®amclosely related to the technological state
of the art at SLR stations. If calibration rangashis disregarded at the stations, the orbit or
the fit of the station coordinates needs modifyifige geometrical method is particularly
sensitive to this. Applied to T/P regional orbitaghy, it makes it possible to examine the
direct and indirect effects of data quality.

Analysing three years of data was also an oppdxttmisupply an accurate error budget on
the SLR measurements and the terrestrial refeffeace. We can say today that the biases
observed on laser instruments in Europe and theftd® T/P orbit analysis are 3 cm and

1 cm on average respectively [Marshall et al., 18#nefond et al., 1997b]. In five years,
from 1992 to 1997 some biases have varied by nimare 1 cm, especially in Europe. This
trend is thus likely to change the interpretatibombit determinations, and thus the altimetry
interpretation. The terrestrial reference frame &las an influence on the long-term orbit
calculation, according to whether it accommodatgsical drift in the station positions, even
if only weakly.

Conclusion

Our work on validating the TOPEX/POSEIDON sateldtemetry system, and the ERS
missions, has a metrological and geodetic contoigonent. It is associated with many
studies on error budgets, without which any sdiientise of the altimeter data could be
misleading and dangerous. Currently, the globalrdrudget for T/P on sea level height is
4.3 cm, spread near-equally between orbit (3 crd)maeasurements (3 cm). With Jason-1 in
mind, we are working today to reduce the budged bgctor of two, if possible. We are also
looking for potential sites for regional validationthe western Mediterranean, such as
Corsica, Capraia, or Ibiza.
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