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Role of VLBI in Science 
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The International  VLBI Service for Geodesy and Astrometry (IVS) 
is an international collaboration of organizations which operate or support 
VLBI components: 

 IVS inauguration was on 1 March 1999. 
 IVS 10th Anniversary event on 25 March 2009. 
 79 permanent components supported by 41 institutions in  
    20 countries. 
 ~280 Associate Members. 

 

IVS is a recognized service of  
 IAG – International Association of Geodesy  
 IAU – International Astronomical Union  
 WDS – World Data System (approved for membership) 

 

What is the IVS? 



Dirk Behrend et al., 13 November 2011 

The goals of the IVS are to: 
 provide a service to support geodetic, geophysical, and astrometric  
    research and operational activities; 
 promote research and development in the VLBI technique; 
 interact with the community of users of VLBI products and integrate  
    VLBI into a global Earth observing system. 

 

The main activities of the IVS are to: 
 provide EOP, maintain ICRF, and support maintenance of ITRF; 
 coordinate VLBI observing programs; 
 set performance standards for the observing stations; 
 establish conventions for data formats and products; 
 issue recommendations for analysis software; 
 set standards for analysis documentation; 
 institute appropriate product delivery methods in order to insure  
    suitable product quality and timeliness. 

 

IVS Goals and Activities 
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Organization of the IVS 

GSFC 
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IVS Network Stations 
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 Location of Stations 

– some built specifically for geodesy and/or located for geographic distribution (e.g., 
TIGO, Wettzell, Tsukuba) 

– some astronomical antennas also available for geodesy (e.g., Onsala, HartRAO, 
Noto) 

– southern hemisphere undersampled 

 Observing Priorities 

– set by the Observing Program Committee (OPC) based on guidance from IVS 
Working Group 2 report 

– highest priority to routine EOP measurements (twice weekly 24-hr sessions and 
daily 1-hr Intensive sessions) 

– all stations participate in TRF sessions several times per year 

– less frequent CRF sessions; some geodetic time used to monitor CRF 

 Scheduling and Coordination 

– Master Schedule made by IVS Coordinating Center (IVS CC) 

– individual observation schedules made by responsible Operation Centers 

– media logistics and correlator load coordinated by IVS CC 

IVS Station Operations 
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IVS Observing Program 

Note: Although certain sessions have primary goals, such as CRF, all 
sessions are scheduled so that they contribute to all geodetic and 
astrometric products. 
 
 EOP: two rapid turnaround sessions each week, 8−10 stations, depending on 

station availability. Data bases are available no later than 15 days after each 
session. 
 TRF: bi-monthly sessions with 12–14 stations using all stations at least two 
times per year; regional sessions for Europe, Antarctica, Asia-Pacific, Australia. 
 CRF: astrometric sessions to observe mostly southern sky sources, plus bi-
monthly RDV sessions using the VLBA together with up to ten geodetic stations. 
 R&D: ~monthly sessions to investigate instrumental effects and study ways 
for technique and product improvement. 
 CONT: triennial ~two-week continuous sessions to demonstrate the best 
results that VLBI can offer. 
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IVS Observing Plan 

 about 180 sessions per year, 3.5 sessions per week 

  Complete EOP in two weekly 24-hr sessions: 

• R1 on Mondays, R4 on Thursdays 

• 15-day rapid turnaround 

  UT1−UTC in daily 1-hr Intensive sessions  

  CRF sessions: CRF, CRD (CRF with emphasis on deep south) 

 TRF sessions: global (T2); regional (EURO, OHIG, APSG, JADE, AUSTRAL) 
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IVS Observing Program 

Typical weekly layout for IVS observing sessions

UT

Monday

Tuesday R1

Wednesday T2, EURO, OHIG, APSG

Thursday CRF, AUSTRAL, RDV, R&D

Friday R4

Saturday

Sunday

 =  INT1  (Intensive session Kokee-Wettzell)

 =  INT2  (Intensive session Tsukuba-Wettzell)

 =  INT3  (Intensive session NyAlesund-Tsukuba-Wettzell)

231714 15 19 20 21 220 1 2 3 4 5 6 7 16 188 9 10 11 12 13

• OHIG sessions observed in bursts in February and November 
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Session purpose 
Session 

code 

Total # 

sessions 

(24 hr) 

Avg # 

particip. 

stations 

Total 

station 

days 

Average GB 

recorded 

per station 

Total TB 

per 

session 

Total TB 

per year 

Rapid turnaround EOP (Monday) IVS-R1 50 8.4 420 1079 9.1 453 

TRF (global) IVS-T2 7 15.7 110 605 9.5 66 

Rapid turnaround EOP (Thursday) IVS-R4 49 7.9 387 1434 11.3 555 

CRF IVS-CRF 5 2.6 13 847 2.2 11 

CRF, emphasis on south IVS-CRD 6 3.3 20 875 2.9 17 

20-station EOP/TRF/CRF RDV 6 17.5 105 1479 25.9 155 

R&D Gigabit/s investigations IVS-R&D 7 9.3 65 1976 18.4 129 

Continuous VLBI Campaign CONT 15 13.1 196 1792 23.5 352 

Regional – Antarctica IVS-OHIG 6 5.2 31 799 4.2 25 

Regional – Europe EURO 6 7.3 44 524 3.8 23 

Regional – Asia/Pacific APSG 2 7.5 15 726 5.4 11 

Regional – Asia/Pacific JADE 8 3.8 30 1010 3.8 31 

Regional – Australia AUSTRAL 2 4.5 9 1132 5.1 10 

1-hour EOP (376 days) INT1,2,3 – 2.4 37 49 0.1 43 

Total: 170 1485 1881 

2011 Observing Plan Summary 
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Session purpose Session codes 

Total # 

sessions 

(24 hr) 

Total 

station 

days 

Total TB 

per year 

Rapid EOP R1, R4 99 807 1008 

TRF T2, OHIG, EURO, APSG, JADE, AUSTRAL 31 239 166 

CRF CRF, CRD, CRMS 12 35 28 

CONT-11 CONT 15 196 352 

R&D R&D, RDV 13 170 284 

Intensives (376 days) INT1, INT2, INT3 – 37 43 

Total: 170 1485 1881 

Session purpose Session codes 

Total # 

sessions 

(24 hr) 

Total 

station 

days 

Total TB 

per year 

Rapid EOP R1, R4 104 721 604 

TRF T2, E3, OHIG, EURO, APSG, JADE 44 304 147 

CRF CRF, CRD 16 42 17 

R&D R&D, RDV 16 174 294 

Intensives (318 days) INT1, INT2 – 27 0.9 

Total: 180 1268 1062.9 

Observing Plan Summaries 

2006 

2011 
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Number of sessions with O’Higgins 

 By the end of 2012, 136 sessions will have been scheduled with O’Higgins. 

IVS 

IVS observing program 
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 Largest astrometry session ever observed 
• 34-station network observed most of the ICRF2 defining sources  
   in a single 24-hour session; previous record was 23 stations 

International Year of Astronomy 2009 (1) 



Dirk Behrend et al., 13 November 2011 

International Year of Astronomy 2009 (2) 

 Scientific and outreach goals 
•  Science goals: 

− strengthen the ICRF2 by observing as many ICRF2 defining sources 
   as possible (243 out of 295) in one single session 
− provide the arc lengths between all sources without relying on 
   source overlaps 

•  Outreach activities: 
− press releases through IYA2009 (IAU), IVS, and other organizations 
− news coverage in regional and national media 
− open doors at stations 
− watching progress of session via Internet in real time  

 Repository of information at IVS Web site: 
• http://ivscc.gsfc.nasa.gov/program/iya09/ 
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International Year of Astronomy 2009 (3) 

Press releases in France: 
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International Year of Astronomy 2009 (4) 

 Big turnout for open doors at O’Higgins!! 



Dirk Behrend et al., 13 November 2011 

 Dynamic Web page at Bordeaux Observatory 

International Year of Astronomy 2009 (5) 
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International Year of Astronomy 2009 (6) 

 Observed sources: 243 out of the 295 ICRF2 defining sources 
  o  (circles)  indicate sources too close to the sun 
  x  (crosses) indicate southern sources that were not scheduled 
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IYA09 Simulations (1) 
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IYA09 Simulations (2) 
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IYA09 Simulations (3) 
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IVS Live – http://ivslive.obs.u-bordeaux1.fr 
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IVS Live (2) 
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IVS Live (3) 



Dirk Behrend et al., 13 November 2011 

IVS Live (4) 
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T2074 Session Network 
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OHIG70 Session Network 
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O’Higgins: Station Position Time Series 
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RMS #samples Vertical East North 

1993−2005 72 53 mm 11 mm 13 mm 

2006−2011 31 21 mm 7  mm 6 mm 

O’Higgins: Station Position – Statistics 

Station position repeatability: 
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Impact of Data Rate Increase 
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O’Higgins: Site Motion 

• direction and magnitude 
  with respect to the 
  NUVEL1A-NNR model 
• difference vector: 
  3.2 ± 0.5 mm/yr 
  (at 256° azimuth) 
 
• solution year: 2007 
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O’Higgins and Syowa: Site Motion 

solution year: 2011 

   3.3 ± 0.6 mm/yr 
    (at 233° azimuth) 

3.5 ± 0.5 mm/yr 
 (at 246° azimuth) 
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Future Southern Network? 
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Astronomical vs. Geodetic Observing 
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Thank you for your attention! 


