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Progressitowards:a DORIS: combinationdor the:next ITRF

ORBIT comparisons

ABSTRACT
The International DORIS Service (IDS), in operation since 2003, F. G.Lemoine D. Chinn, Planetary GeodynamicsiLaboratory, NASA GSFC Greenbelt, Maryland 20771 USA
submitted three sets of solutions to ITRF2005 from the IGN/JPL, : X - - :
 EGOS/CLS, and INASAN analysis centers, but no DORIS technigue J.J.Valet_tg L. Soudarlr,_l P.YayaCLS, &10 rueHermes_ParcTechn9log|qge:1u Canal, 3_152Ra_monV|IIeSa|ntAgne, France —
combination. Since that time a new analysis center, Geodetic P. Willis, M-L. GobinddassIGN/IPGP, EtudeSpatialest Planétologied, placelussieuParis 7525Zedex5, France
Observatory Pecny (GOP) has become operational using Bernese, a P.StepanekGeodetic Observatoiecny Ondrejov244, 25165 PraguEast, Czech Republic 1. Level of agreement/disagreement between orbits of IDS
software not originally designed to process DORIS data, and other centers

analysis centers have offered to provide SINEX solutions. A routine S.Kuzin, Institute of Astronomy, Russian Academy of Sciences (INASAN), 119017, Moscow, Russia 2. Quality control: systematic effects and Spurious arcs

DORIS combination as well as a contribution for the next ITRF must K. Le Bail, LAREG/IGN, 68 AvenueBlaisePascal, 77455 Chamsi-Marne, France (alerts to $& TV

resolve significant operational and technical challenges. One of these _ _ _ _ - - - T -
challengeé:j includespwhether or not to consider Jason-1 in the next R. GOVIﬂd, Geosmenc@\ustralla, GPO Box 378, Canberra, ACT 2601, Australia 3. Work with analysis to identify issues and improvements
DORIS combination even with the South Atlantic Anomaly (SAA)
correction model (for the ulta-stable oscillator behaviour) of J.M.
Lemoine and Capdeville (2006). Other challenges including updating the DORIS-orbits sets
modelling standards, and assuring that all the disparate software

4. Ultimate objective: develop the best possible IDS product
for ITRF2008

packages (Gipsy, GINS, Bernese, GEODYN) can accommodate the : : AC Series & Satellites Orbit Strategy &
new modelling requirements. COMBINATION DATASET CATREF software Weekly Combination Strategy Softwarc
In this paper we describe a preliminary combination consisting of SINEX (since ITRF2005)
submissions by four analysis centers (IGN/JPL, LEGOS/CLS, GOP and AC solution software IGN ENV, SP2, SP4, SP5, 2005 30-hr arc, Gipsy.
INASAN) using DORIS data from 2005 to 2007, a period when the . L . . . . INA ENV, SP2, SP4, SP5, JA1, 2005. 30-hr arc, Gipsy.
DORIS on-orbit constellation included four satellites (in addition to N an (wd05)  GIPSY/OASIS lGN (f:ATRItE_F conllblnatlor_l fo;tware tgsgs the similarity Validation step (per AC Individual cumulative combination) GOP ENV, SP2, SP4. SP5. JAL, Jan. 2005 Bernese.
Jason-1), and where the submissions use ITRF2005 as a priori. The LEGOS/CLS Ica (wd18) GINS/DYNAMO ransiormation ah@ associated equation. Main obiect " o ¢ | _ 4 th LCA ENV, SP2, SP4, SP5, JA1, 2005-7 3.5-day arcs,
SINEX submissions are processed using the CATREF software, and we INAGAN na wd03)  GIPSY/OASIS ; ain o Jecftlgll_es are a) t ef estlmaltlo_n O t')”tg:rl\‘laEXCOI”S'SFenCy and the GINS.
describe the results in comparison with the analysis center inputs to SECNY gop (wd03) BERNESE etection of discrepancies of the solutions, b) cieaning. LCA2 ENV (updated ENV models, GINS vers.) 3.5-day arcs,
ITRF2005, where preliminary results show a dramatic improvement in Geosc. Aus  aus (wd02) GEODYN o _ o _ _ _ _ GINS.
the scale agreement with the LEGOS/CLS and IGN/JPL analysis ' The \_/aIIQatlon_ In_cludes prolegtlon using mn_er-constramts, Cumulat'Ve GSFC ENV, SP2, SP4, SP5, JA1, 2005-6 7-day arcs, GEODYNO712.
centers. We show the results of tests by the analysis centers on the T Tooselv constrained with var  -cov and EOPS combination with inner-constraints on translation, scale and rotation (N0 | Ays ENV. SP2, SP5. JAL 7-day arcs, GEODYNO511.
impact of including Jason-1 data with the SAA correction in the SINEX N Y ' datum used). At each iteration, stations with high residuals are rejected.  |Esoc ENV, 2005-2007 7-day arcs
. . . . . . IGN, LCA & GOP processed the ENVISAT and SPOT(2,4,5)

solutions. We also describe the results of detailed intercenter orbit satellite data o (SLR+DORIS)
comparisons using DORIS satellite orbits in 2005, which allow us to | . Weekly combination step Notes:

. . . . . . 3. INA also processed the Jason -1 satellite data. . .
diagnose potential anomalies In the processing and Iimplement 4. Geosc. Aus. processed SPOT(2,5), Jason -1 & ENVISAT L _ o _ 1. Actual arc lengths in any week depend on orbit maneuvers.
improvements in the future DORIS/IDS ITRF submission. We include | AUS-P = | where for each individual frame k, D Is the scale A 7 parameter transformation is then calculated every week using an IDS |5 pernese used to process DORIS data at GOP is derived from
orbit comparisons from ESOC (European Space Operations Center) for factor, T, the translation vecto.r and R, rqtatlon_ma_trlx. |TRF_2005 datum - su_b-network with _best Von position (< 1 cm) and version 5.
ENVISAT, anticipating their potential contribution to the DORIS The dotted pa_rameters Qe§|gnate their derivatives veloqty (<2 mm/yr) wﬁh_common stations to the week tq process -. The 3 ESOC uses the NAPOES software.
combination for ITRF2008, as an associate analysis center. with respect to time (Altamimi and Boucher, 2003). solutions are weighted with variance factor of each combination. 4.1GN, INA, LCA, GSFC, AUS, generally used CNES -supplied

macromodels, although other models (cf. University College

ESOC for ENV to apply nonconservative forces.

WEEKLY COMBINATIONS (multi  -satellites solutions) ORBIT COMPARISONS (o 0ME 0 orar vih (ERS standards, and

TRF parameters (Geocenter & Scale) Per station Residuals (2006)) Time series (eg. THULE) ENVISAT: RMS ENVISAT: Mean ESOC vs. GSFC v2 (2005 ENVISAT)
Ica gop with respect to ITRF2005

Sigma of 3Drms

GOP vs. IGN (Jan. 2005, SPOT2)

notable differences:
IGN-INA & AUS/GSFC while same software is used (under investigation)
also with LCA (ENVISAT reprocessing planned)

Per satellite RMS orbit differences average

Satellite Radial Crosstr. Along-tr.
ENVISAT 1.8 4.6 8.6
(w. LCA2)
SPOT2 1.6 5.0 8.5
SPOT4 1.6 4.9 7.8 _ : _ _ , —
Overall inter-center orbit consistency is good: < 2 cm (radially) even with issues by some AC
SPOTS 1.3 4.7 7.9 Systematic orbit differences revealed by AC or by satellite in some cases.

WORK PLAN FOR IDS CONTRIBUTION TO ITRF2008

Several problems have to be solved in order to prepare the IDS contribution to ITRF2008 (planned at end of year). The causes of orbits differences have to

station (using data from 3.5 years or 2004 bg eIucidaFed. Some differenpes should be easy to. r_esolv_e (eg., IGI\! Vs INA, new LCA ENVISAT orbits), others are more subtle (1 cm mean_along-track

through mid 2007) yields velocities of 4.59 + difference in some GSFC Ol‘bl.'[S). Slmultaneougly, origin pf mcqherenues In some SINEX series have to be found. (INA, AUS...).. Pre_sent processing strategy

0.11 mm/yr (north), -22.37 + 0.11 mm/yr and_ models have _been examined and a plan is under discussion to the. appllcatlor_l of standards. Further analysis of the combinations per satglllte and. per

(east) and 9.40 + 0.40 mm/yr (up)Y. So the station (worst stations and core network) are also needed. After corrections and alignment of the software to the IDS ITRF2008 recommendations, stations
coordinates and EOP parameters will be re-calculated by the $ & A& combined IDS solution will then be generated with CATREF.

For comparison, the collocated THU2 (GPS)

Encouraging
Four $ & fjpvovide very consistent solutions based on three independent software packages, two of them are operational with routine production
Weighted RMS of the combinations are between 10 to 15 mm with the for AC solutions. More info at

geodetic velocities at Thule from DORIS and
GPS are in agreement and both show an uplift

of about 8-9 mml/yr.
1 GPS comparison solution from

Strong collaboration between analysts is stimulated by an Analysis Working Group. Next meeting is planned next June. Contact : F. Lemoine (IDS
analysis coordinator)

To be investigated and understood

Systematic effects remain in the TRF parameters such as large TZ yearly signal or 1-3 cm TY bias,

Some behaviour is puzzling (INA scale jump at end of 2005). Solutions from AUS are at a lower level than other $ & f(Wot plotted here). AUS is now
reprocessing Jason-1, analyzing SPOT-4 data and performing intercomparisons with the other GEODYN analysis center (GSFC).

NASA/JPL, courtesy of M. Heflin, 2007.9. | References
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