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0@~ Description &~ Brief History 0@~ GPS Buoys Experiment
Corsica has been chosen to be a semi-per ation Sept. 1996 to Feb. 1997: ts from the first campalgn (1996-87) have
Abstract site for radar altimeters of present and future Fronn Transporiamts Loser Rangig System 5t Alscoly shown that the geoid gradient in the Senetosa area should
e 2. 560 30 )

Since two years, we have developed a double geodetic site in Corsica (Western missions. It is composed of mainly 2 segments. and two tide gauges (one at Ajaccio and the other at be very high. Then, it has been decided to improve this -
Mediterrancan), in view of establishing a semi-permanent base for the purpose Alasco: & gectate s for st . Senorasa) ooy oot it s s o
of absolute altimeter calibration experiments. A per PS station and a numeric tide gauge are planned May 1998: Installation of two others a- gauges at Instal ng : 2 mh-r |I¢o gauges in both sides of T/P o o e oo
A first campaign has been carried out between 1996 - 1997 [Exersier f al., 1050 Instaliod In  mext futur Senetosa, Geodetlc operations (GPS, level ks (see A 3 o i it
1998]. A fundamental geodetic point has been established, thanks to the FTLR, Senetosa: a tide gauges site located close to 1 and 2). GPS Buoys experiment for qoom .lopu th oo using a GPS 2 S dasens B
GPS, and DORIS systems (Aspretto, Marine Base, Ajaccio), in addition to 3 TOPEX/Poseidon ground track (N° 85) determination. In_order to_ compare the GPS e & Tt v T e e
dedicated tide gage site for the TOPEX Poscidon (I/P) ground track number GPS recelvers type have been used e e ST L S TR
85, which is located at the Senctosa Cap (40 km south Ajacclo), Uncertainties Prborrogue LIPL): Ashioeh® (10N ar SERCEL (DSNRY.

on the geoid altitudes at Semetosa have lead to a calibration value of 5.6 .

0.7 cm for T/P. In view of the Jason-1 mission, and thanks to a GPS-buoys

T e im0, ot S e riners GPS Buoys experiment results
greatly improved.

The experiment is briefly described. First results of measurements of sea
levels from the tide gauges and buoys are given; comparisons are at the level
of 0.7-1.5 cm rms, which is very encouraging for preparing the calibration of

Jason-1 mission,
1- GPS Buoys Heights determination 2- Tides correction for GPS Buoys Heights 4- Geoid Height differences
. The GPS heights have been corrected from tides variations
Configuration in Corsica @’ Instantaneous GPS Heights using mean tides variations computed with the three tide Figure 10 illustrates the ahtitude ditferences. Where G refers to Geoid and E refers to
heights have been processed from HINEXl iuuqu (M‘. M, and M,, see Tables 5 and 6). An independant ipsol
the recel using Ashtech Software (PRI as been performed by B. Haines with Turbo- e = Pie
GPS  orbits n m mgu- ot (aps heights, filter, tides correction): differences -
correction from P "solved. are presented in Tablo 4. The differences above are only true if the geold slope s ot very diferent at the location of
SERCEL data have en processed using DSNP 'nu Tide gauges llustrated in F|g.... 6. point 1 and 2. Indeed, to compute such differences h, need to be pai 10 he.
software (3SPack). An example, of e e roriae e gliven in Figure 7. siopes st 1.and 2 are not 100 much different the error s the same and disappear when
4 20n Turbo-rogue data have also been processed using computing d "';"“' 1 helght difference b ints 1 and 2.
Gipsy/Oasis Il [Webb and Zumberge, 1995]. Rather than o G - 8hy - hs.): geold height difference between points 1 and 2.
lxplll:llly dlmundng the observations, GOAIl solves for -:lm:lu s - ohyy oy - h.): deduced from GPS heights.
e participants_(white-noise resetes with one refe Magrema = (e - B): messured by leveling. Figure 10, Scheme of aline difinences
2o Glook fited). I he final stop, we use the lonosphoric-contraint i3
bias fixing technique [Blewlt et al., 1989], which does involve e Durlnq ihe exporiment geodetic points heights near each tide gauges have been messured
formation of double differences. i) e ———— by GPS and heights difference between M, and M, has been measured by leveling. Resuits
i are given in Table 9.
42 30N @ Filtered GPS Heighls ¥ 2 Table 8. Mean of GPS beights for ol receivers and scsssons 2 M,, M, and M,
All GPS heights han bun | d using Vondrak fi : i) i) =
period. It means th: + — s ) o T i
s aon =
Fiqure """ “ 8 are kept. An examj ‘Figure 6. Tide gauges heights time series. Figure 7. Tide comection for 2 GPS sesicns. Uing mean o e dt, w1 e et
GPS h-lqhu lrom "GOANl software (tho rogue data) have Redlines for comecied height. ronte 5. w—
also been filtered by a boxcar filter of 6 Tt 4, o i, cimar
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el 9 G0 5- Map of GPS Buoys Heights scussio
Tate 6. Manise . we want to emphasize how Intensive the survey was snd how
Senciosa Cap " o e e pr— Figure 11 illustrates the sea heights obtained with all GPS .|cn the data set is. It Is probably the first time that a site has b
= ™ S - - hts corrected from tides. Interpolations for gridding  gyccessfully surveyed so much with dual-redundant pelagic aps,
o ek W83 . —, have been limited to 2.8 km distance with a grid spacing of 50 and complemented it with terrestrial GPS, 3 simultaneous tide
s m. gauges, and local leveling. The results look great so
- Getting down to 1-2 cm with ki ic GPS i
g . . . (ropestabitity ¢ o] procision Ia one ting, but estabilshing ‘agreement
® 3- Comparisons with Tide gauges GPS Buoys Heights corrected from tides with tide gauges takes this a step further since It Is a rigorous test
s o sse of accuracy).
/114 Differences between GPS heights and tide gauges heights have been
X o L =ompum at each GPS data using rterpolation betwoen tide
4 sults of the average ceivers at each aPs B i e
s Ko mﬁm"ﬁhwn Vendiak e, e quuqu location are given In 1ublo 7. quuu 3 qlvu an example of se i [Ty e
\ sing Vondrak such differences for M, tide gau - mparlsons _of_recelvers/softwares: differences are at the level of 1-2 cm
< . Figure 9 shaws GPS heights and W, tide gauges data for a GPS session. e he main signal appesrs to be bisses
@&~ Comparisons R sao] eyl BeTaue T et g achei ol socapresio] et
Table 7. GES Height- Tide ganges: ALL eceivers, s ne i comtimeser ambigulties, ...
as Al GPS neignts (itered or not) heve been compared for = N e pr— m
common sesslons (diferent re perisons with 4 (Tasie 7 GPS taghte appusr 1o be ays
- mparisons of :ollwlu :olullnm have also been — s 3 ) B o frpoted hlsh ki be due in
er w ous m o e s part presance of the 1odo mionna (uhile e uciol 8
given in Table 3. An exam f ox 2 o o b t i nan-) nnulp-m could also conts ces of mean bl
o / common sessions and 2 dift o e om oo oam e P (M) and M, have to be Investigated (tkie gauges blases)-
prmnm in Figure Sll heights have then be determined with a precision better than 1-2 cm
an slong-track slope of 60 cm over 10 km and scross-track
e 1 R R —————— OPS Buoys Tk savge: M2 Gracient which can reach -3 cm between M2 and M3 (5 k).
b a e e e e o
— e B et i GPS Buoys / Tide gauges: BM2IM2 -0 B0
R s me g Tatorame: ASITEG) - Tiste-suue £Si0Y Use of the sea heights grid 10 link T/P measurements and tide gauges ones
e aw o ow o s oo In order 1o perform altimeter calibeation.
e wm am e T o) e Densitication of the GPS Buoys heights i necessary.
e T —— New callbration campaign using FTLRS a1 Ajscclo In 1999.
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