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Abstract 

In 1999, an International DORIS Experiment has been initiated under the umbrella of the 

International Association of Geodesy. Since then, 3 new DORIS satellites have been 

launched carrying on-board improved Doppler receiver. On the other hand the DORIS 
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tracking network has also been improved regularly. In 2001, a DORIS analysis campaign 

has been launched. Several groups have participated using different software and 

providing time series of results available on Internet. The goal of this paper is to discuss 

the status of the DORIS Pilot experiment, to analyse the progess made during the past 2 

years and to propose the official creation within the IAG of an International DORIS 

Service (IDS). Such a service would be with the already existing IGS, IVS and ILRS part 

of the proposed International Global Geodetic Observing System (IGGOS). 

Introduction 

Since the launch of the first DORIS receiver on-board the SPOT-2 satellite in 1990, a lot 

has happened in terms in equipment technology as well as in software improvements. 

There is now a larger international community using DORIS data from different satellites 

for different types of scientific activities: precise orbit determination (Davis, 1997, 

Haines, 2003), geodesy, geodynamics (Cretaux, 1998, Soudarin, 1999),. . . In 1999, a 

DORIS Pilot Experiment has been initiated to prepare a possible additional Service of the 

International Association of Geodesy, based on the same principles or the IGS and 

aiming for similar scientific applications (Beutler, 1999) and chaired by G. Tavemier. 

These IAG services (IGS, N S ,  ILRS and IDS) would be the backbone of a future 

International Geodetic Observing System, as proposed by Rummel (2002) and Beutler 

(2002). The goal of this paper is to present the recent developments in the DORIS 

technology, to summarize the results and the experience gained from the DORIS Pilot 

Experiment and to propose a new International DORIS Service. 



DORIS satellites and receivers 

In the past 2 years, 3 more satellites have been launched : JASON (CNES/JPL for 

oceanography) on December 7, 2001, ENVISAT (ESA for oceanography) on March 1, 

2002 and SPOT-5 (CNES for remote sensing) on May 4,2002. There is today 6 available 

DORIS satellites. This doubling of the available DORIS satellites has enhanced the 

positioning performances of the DORIS system (Willis, 2003a). Furthermore these new 

DORIS receivers have a lower Signal-to-Noise Ratio and they are equipped with a dual 

channel capability allowing common observations of 2 DORIS beacons within the same 

region (Tavemier 2003). The improved on-board software DIODE (Jayles, 2002) allows 

precise real-time positioning of the satellites, currently at the sub-meter level in 3-D in 

real-time. Following the experience gained with the new satellites, some recent software 

updates will be made to all new DORIS satellites before the end the year, as already done 

for SPOT-4. 

In the near future, additional satellites could carry these new types of DORIS receivers: 

Cryosat (ice sheet altimetry mission, 2004), JASON-2 (oceanography mission, 2005) and 

potentially several satellites of the Pleiades constellation (SPOT follow-on remote 

sensing mission, 2007). 

DORIS network and data centers 

In the past 10 years, the DORIS permanent tracking network has been extremely stable 

making this system attractive for long-term geodetic and geophysical studies such as 

reference frame monitoring (Altamimi, 2002). The network is presently composed of 56 

stations geographically well distributed over 333 countries. Some new stations were 
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added to improve the already good geographical distribution of the tracking network (Sal 

Island). More recently, a very important rejuvenation of the network has been undergone 

by the Institut Geographique National since 2000 : recent local ties campaigns, improved 

monumentation, local investigations on long-term antenna stability (Fagard, 2003). 

Presently, 26 out of the 56 DORIS stations are considered as excellent for all of these 

criteria. The new installed DORIS stations can know slightly shift their transmitting 

frequency by +/- 50kHz on the 2 Ghz frequency and +/- lOkHz on the 400 MHz 

frequency in order to avoid jamming. This is already the case for 6 stations : Toulouse, 

Tristan Da Cunha, Mahe, Cibinong, Sainte-Helena, Thule. Following some problems 

related to the DORISJASON oscillator (Willis, 2003a), a third DORIS Master Beacon 

(reference for time and frequency) will be soon installed in Hartebeestoech (South 

Africa). 

With the new dual-channel capability, CNES has proposed to extend this network and 

send out a call for participation. A group has been formed under the chairmanship of 

F. Lemoine (Goddard Space Flight Center). For example a first DORIS beacon has been 

installed at Wetzell in Germany in order to prepare a collocation with the TIGO project in 

South America (Schluter, 2002). A specific campaign (Lambert campaign) has been also 

conducted on the Sorsdal glacier from December 12, 2001 to February 5 ,  2002, led by 

Geoscience Australia. Another campaign has been organized in Corsica by the CERGA 

for the JASON/TOPEX calibration activities. These type of DORIS data as densification 

of the permanent tracking network could also be soon distributed for further 

investigation. 
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The DORIS data distribution has been improved in the past year. The CNES data center 

SSALTO has been able to cope with the recent doubling in the DORIS data stream. The 

IGN data center is now operational as a back of the CDDIS data center that has been 

performing constantly well since 1993. Those two data center provide preprocessed 

DORIS data from all satellites on a daily basis, as well as necessary information files 

(satellites maneuvers, satellites attitude files, satellites physical models,. . .). More 

recently, DORIS results from different analysis centers (stations weekly and monthly 

positions, stations positions and velocities, geocenter variations, ionospheric contents) 

can also be obtained at these data center. A specific study has been conducted by the 

DORIS Analysis Coordinator (M. Feissel-Vernier) in conjunction with the DORIS Data 

delivery Coordinator (C. Noll) to better define the format, content and delivery 

specifications 

From the DORIS Pilot experiment to the IDS 

The DORIS Pilot Committee is steered by an international committee, chaired by 

G. Tavemier. The day-to-day activities, such as the Web site maintenance 

(http://ids.cls.fr) are conducted by a Central Bureau (CLS, CNES, IGN). A DORISMail 

facility has been created and is presently distributed to 158 individuals. A total of 246 

emails were distributed in total and are still archived at 

http://list.ensg.ign.fr/wws/arc/dorismail. Anybody can subscribe easily at anytime or have 

access to the previous messages. 

Several international meetings have been organized recently and all presentations can be 

found on Internet (http://ids.cls.fr/html/report.html): IDS Workshop, Biarritz, June 13-14, 
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2002 (90 participants), IDS Analysis workshop, Marne-la-Vallee, February 20-2 1, 2003 

(30 participants). 

As the DORIS results are now available regularly on Internet, several groups have used 

them in conjunction with results from other technique (Nothnagel, 2002). Of course 

additional steps are needed to increase the accuracy of the results as well as their 

integrity, for example by unifying first all DORIS solutions, but it must be noted that a 

somehow important activity has been conducted in the past two years by the DORIS 

Analysis groups. Furthermore, some major improvements could be obtained when new 

gravity field model, based on recent gravity field mission, such as GRACE (Dunn, 2002) 

could be available to all participants. This could enhance the accuracy of the DORIS 

results as Low Earth Orbit satellites are used (SPOT at 830 km altitude and more recently 

ENVISAT at 750 km altitude) 

Status of the IDS Analysis campaign 

On November 2001, an international call for participation was issued by the DORIS 

analysis coordinator (M. Feissel-Vernier) to process the DORIS measurement for precise 

point positioning (time series of coordinates). Six out of the eleven DORIS analysis 

centers answered positively and proposed to process the data. Results were presented at 

the IDS Analysis workshop using different software. Experiences were compared during 

the meetings and a preliminary combination of all available series was obtained for 

weekly and monthly solutions. Several problems inherent to the DORIS techniques and 

to some specific DORIS stations were raised. Data formats and distributions were 

discussed. All these necessary should help us provide a regular unified DORIS solutions 
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obtained by rigorous combinations of all available DORIS individual time series 

solutions. 

Conclusions 

In conclusion, the DORIS technique has benefited in the past two years from significant 

improvement in the receiver technology as well as from a large increase in the number of 

available satellites. These facts have attracted new group to process the DORIS data 

mainly for geodetic or geophysical purposes. This community has joined its forces within 

the scope of the IAG established DORIS Pilot Experiment in 1999. Since then, several 

international meetings have been organized and regular results from different analysis 

groups are regularly available on Internet. We think that the time has now come to create 

a new IAG Service, called International DORIS Service, that would be naturally a part of 

the near-to-come Integrated Global Geodetic Observing System (IGGOS). 
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