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DORIS data span

The DORIS dataised for the IDS contribution to ITRF2008 are listedrable 1 The data

used in the combination started in Jary 1993, mainly because the DORIS station network
was not completely implemented until the launch of TOPEX/Poseidon, and because a second
satellite was necessary to strengthen the quality oféoeleticsolutions.Data from hree
generations 0DORIS instrumentvere considered. The first generation (1G) receiver could
track only one DORIS beacon at a time. The main improvements in the following generation
of instrumens included miniaturization of the receiver and of interest for geodesytimeber

of ground beacons that could be trackBlde SPOT2, SPOT3 and SPO# DORIS receivers

also could only track one beacon at a tifibe secondjeneration DORIS receivers on
JASON1, SPOT5 and Envisat, can track two beacon3he Jasor2 third-generation
DORIS receiver can track up to seven beacons.

Most of the availableJASON1 DORIS datawere not used. The JASGN DORIS ultra

stable oscillator is unstable and is perturbed after passage through thé&tkmiib Anomaly
(SAA). These perturbations degrade the station and EOP positioning quality of JAS0H

some Jasofl was included early in 2002 strengtherthe solutions prior to the availability of

data from Envisat and SPhlaunched later in thaear.

Satellite DORIS Mean POE rms
receiver | daily (mn/s) 1990 1995 2000 2005 2010
data

SPOL2 IG. | =50 044 |
TOPEX 1G 7000 0.50 ]

SPOT 3 16 5500 045 —

SPOT 4 1G 6000 0.43 |
JASONL | 2GM | 13000 0.40 -

SPOT 5 2GM | 10000 041

]

ENVISAT | 26 11000 047

JASON 2 DEXX 26000 0.42 B usedin the combination

Table 1. DORIS dataset (POE=Precise Orbit Ephemeris from CNES)



ACs contributions

7 IDS ACs have contributed to the ITRF2008 DORIS combinaliblese ACsare listedin

Table 2 More information about #hanalysts and the detailed processing strategies applied
are available athe IDS websiteor in RD 1. Among the standards for the analysis of the
DORIS data and the satellite orbit dynamicsdeipall ACs have usegravity models derived
from the GRACE mission and most applied models for atmospheric gravity either from
ECMWEF or NCEPAIl SINEX deliveries were compliant with IERS call for participation to
ITRF2008.Details about the developmaritthe individual AC contributionto ITRF2008are
provided inITRF2008.

AC AC Software Sol. Id. | Type (1) | Data span EOPs
solutions
Geodetic
Observatory GOP BERNESE 5.0 wd31 var-cov 199?02008'0 motion, rate
5yrs
Pecny
motion
INASAN INA GYPiYé;JASIS wdO03 var-cov 1991'202:3508'8 rate (constrained
' y LOD, UT1
wd21 to 1993.02009.0 .
LEGOS/CLS LCA GINS/DYNAMO wd24 var-cov 16 yrs Motion
motion
IGN/GPL IGN GYPSY/OASIS 5.0 wd08 var-cov 199?'602?309'0 rate (constrained
y LOD rate, UT1
Geoscience wd06 to 2002.32009.0 motion
Australia GAU GEODYN wdog | VAoV 7 yrs uT1
European Space 1993.02009.0 motion. rate
Operations ESA NAPEOS wd03 NEQ 16 yrs LOD
Center
NASA Goddard
Space Flight GSC GEODYN wd03to | \pq 199%682008'9 Motion
Center wd10 yrs

Table 2. SINEX submissions for ITRF2008

SINEX Preprocessing analysis

The software used for the IDS combination is the IGN/LAREG CATREF package. As a
validation step and before the weekly combination, each SINEX series isqaeged with
the following steps being applied

(1) Verification of DORIS station identification (dome numistationmnemo)

(2) Rejection of stations over the whole time period (never used),
(3) Rejection of stations over specific periods (partiadigdi,
(4) Verificationupdateof positiondiscontinuities (but the solution number is set to 1 for

the weekly combination

(5) Inversion of the free singular normal equations for ESA and GSC.
(6) Projection using minimal constraints and rejection of peirigrstations,
(7) Comparison with ITRF2005 or a more recent datum at the epoch of each weekly

solution.

(8) Analysis and rejection of high residual stations.


http://ids-doris.org/analysis-combination.html

Loosely constrained network solutions are projeatedr its proper spacasing minimal
constrants. Some partial or complete rejections of stations from the SINEX are done resulting
from analysis in the SSALTO DORIS ground processing segment or from analysts. After this
validation step, all the SINEX files of a series were expressed in the samks D&&ence
system and spurious points were removed. A cumulative position/velocity DORIS solution
was calculated including recent DORIS data and used as a datum in the projection.

Combination strategy

Three iterations were necessary to provide the Stcombination of the AGolutions.
Between them, thACs improved their analysis strategies and submitted updated solutions to
eliminate tropospherderived biases in the solution scale, to reduce-tlged degradations

in station positioning, aneteduce remaining periodic signals in thdividual AC geocenter

and scale solutiong he final combination strategy is summarized in the following table.

Iterations Sinex Combination
Series & changes Strategy
Parameters Weigths EOPs

gopwd31(1998.62008.0)
IDS-3 inawd06(1997.02008.8) Geocenter and Scale: var. factor yes
(Aug., 09) | lcawd20 (1993.2008.8) GAU, INA, LCA estimated no deweight

lcawd21 : 1h C& (2002) IC® for ESA, GOP,

Icawd24: SRP? fixed GSC,IGN

ignwd08(1993.02008.8)

gauwd06 (200342008.8) (validation step for all series

gauvd08: new tropo, 2h CH# ,2002.62003.0 with 5 cm residual

esawd031993.62009.0) threshold)

gscwd06 (203.0-2008.8)
gsovd10: new tropo +2h C4 , 1992.82003.0

cd?  Satellite drageoefficient estimated per 2 hours or higher during Sept-20&th2002
SRP? Solar Radiation Pressure fixed to avoid TZ periodic signals at 118 days and 1 year
IC®  Internal Constraints

Sinex seriesinderlines show the version used per AC

Table 3. IDS combination inputs and strategy

The final IDS3 combination includes solutions for 130 DORIS stations on 67 different sites
of which 35 have occupations over 16 years (1928@0.0).

TRF parameters

The intrinsic TRF parameters of IEESseriesare comparedn the next figureso ITRF2005

for an external validatn. TX and TY remain most of the time within 20 mm in both cases.
After 2002, when more than 3 satellites contrbtd the data set clear annual signal is
visible with amplitude of & mmfor TX and 3.5 mm for TY. The translation parameter TZ

has a more complex behaviour. Its amplitude variation range reaches + 80 mm and several
signals are apparent. girongperiodic signahppears with a period aroud@-11 yers with a

21 mm amplitde The maximumin TZ is around 2002and coincides with thepeak of the
solarcycle. Thegeophysicakffects that are known taffect the Earth reference geocenter TZ
componengenerate d year but also 2 years peris@jnals withan amplitude up t& mm



They may be explainedas well as residual solar radiation pressure mismodelling in the
constituent AC solutions for IDS.
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Figure 1. IDS-3 translation and scale parameters with respect to ITRF2005, dashes
correspond to satellie constellation changes and figures to satellite number

Residuals

The final IDS3 combination has an internal position consistency (WRMS) that is 15 to 20
mm before 2002 and 8 to 10 mm after 2002, when four or five satellitesbcoatto the
weekly sdutions (Figure 2).



Figure 2. IDS-3 weekly solutions WRMS of the stations residuals, figures indicate the
number of satellites used

Polar Motion

The EOPs from the IDS combination were compared with the IERS 05 C04 timessarid

the RMS agreement was 0.24 mas and 0.35 mas for the X and Y components of polar motion
(figure 3) It is also clear that the pole parameter precision is very sensitive to the satellite
constellation. Before 2002.4 which corresponds to a constellaitbrmore than 4 satellites

the sigmas drop down from 0.32 to 0.16 mas on the X component and from 0.43 mas to 0.26
mas on the Y component.



