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EPN  TRACKING  NETWORKEPN  TRACKING  NETWORK

210 permanent GNSS stations

32 % GPS+GLONASS32 % GPS+GLONASS, 

91 % hourly, 

42 % l ti42 % real‐time, 

39 % IGS

38 countries

Since June 2007:

22 new EPN stations

11 stations removed 
f k
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from network



ROBM0SE Roma, Italy RT Type 01/07/2007 

NEW  EPN  STATIONSNEW  EPN  STATIONS

SPRN Sopron, Hungary Type 22/07/2007 
ZIM2 Zimmerwald, Switzerland RT     GLO Indiv 16/12/2007
IGEO Chisinau, Republic of Moldova RT Type 05/08/2007 
ALBA Albacete Spain RT Type 09/09/2007ALBA Albacete, Spain RT Type 09/09/2007 
HUEL Huelva, Spain RT Type 09/09/2007 
LEON Leon, Spain RT Type 09/09/2007
SONS Sonseca, Spain RT Type 09/09/2007

BORR Borriana, Spain RT Type 21/10/2007 
CEU1 Ceuta, Spain Type 09/03/2008 
VALA Valladolid, Spain RT     GLO Type 20/04/2008
KURE i 2 /0 /2008KURE Kuressaare, Estonia RT Type 27/04/2008 
TOIL Toila, Estonia RT    GLO Type 27/04/2008 
TORA Tõravere, Estonia RT    GLO Type 27/04/2008 
PULK St.Petersburg, Russia Type 18/05/2008 g, yp / /

BPDL Biala Podlaska, Poland GLO Indiv. 08/06/2008

BYDG Bydgoszcz, Poland GLO Indiv. 08/06/2008

GWWL Gorzow Wielkopolski, Poland GLO Indiv. 08/06/2008GWWL p , / /

LODZ Lodz, Poland GLO Indiv 08/06/2008

REDZ Redzikowo, Poland GLO Indiv. 08/06/2008

SWKI Suwalki Poland GLO Indiv 08/06/2008
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SWKI Suwalki, Poland GLO Indiv. 08/06/2008

USDL Ustrzyki Dolne, Poland GLO Indiv. 08/06/2008
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EPN  STATIONS REMOVED FROM NETWORKEPN  STATIONS REMOVED FROM NETWORK

BORK Borkum, Germany June 6, 2007
LILLLILL Villeneuve d'Ascq, France June 30, 2007
HFLK Hafelekar, Austria July 7, 2007
VENE Venezia, Italy July 28, 2007Venezia, Italy  July 28, 2007
PFAN Pfänder, Austria Dec. 1, 2007
MANS Le Mans, France Jan. 26, 2008
NPLDNPLD Teddington, United Kingdom  Feb 2, 2008
SBGZ Salzburg, Austria Feb 2, 2008
TRFB Pernitz, Austria  Feb 2, 2008, ,
OBE2 Oberpfaffenhofen, Germany  Feb 9, 2008
FATA Taranto, Italy Feb 23, 2008

Monument: instability, destruction, ....
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EPN  STATIONS  PROVIDING  HOURLY  OR  REALEPN  STATIONS  PROVIDING  HOURLY  OR  REAL‐‐TIME  DATATIME  DATA
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EPN DATA FLOWEPN DATA FLOW

Real time (42%)Real‐time (42%)
Hourly (91%)

Daily 
( )(99% at BKG 95% at OLG)
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AVAILABILITY  OF  DAILY  RINEX  DATAAVAILABILITY  OF  DAILY  RINEX  DATA

Availability of daily 
RINEX dataRINEX data
Last 14 days

90% < ??
80% < ?? < 90%
?? < 80%?? < 80%

EUREF 2008, June 18-21 2008, Brussels



ROB

HOURLY  DATA  LATENCYHOURLY  DATA  LATENCY

Hourly data latency
Below 10 min.

90% < ??
80% < ?? < 90%
?? < 80%
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HOURLY  DATA  LATENCYHOURLY  DATA  LATENCY
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HOURLY  DATA  LATENCYHOURLY  DATA  LATENCY
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HOURLY  DATA  LATENCYHOURLY  DATA  LATENCY
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REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS
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REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS

EUREF‐IP Pilot Project (2002‐2007)

Real‐time data streams : now part of routine EPN operations. 
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REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS
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REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS
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REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS

OSJE (Croatia)        RTCM3.0       0.5 s
BRUS (Belgium)      RTIGS            1.8 s
BELL (Spain) RTCM3.0 3.5 sBELL (Spain)           RTCM3.0        3.5 s

EUREF 2008, June 18-21 2008, Brussels



ROB

REALREAL‐‐TIME  EPN  DATA  STREAMSTIME  EPN  DATA  STREAMS
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EPN  ANTENNA CALIBRATIONSEPN  ANTENNA CALIBRATIONS

New EPN guidelines (Dec 2006):

• All antenna/radome combinations introduced within 
EPN station after Dec 5, 2006 must have TRUEEPN station after Dec 5, 2006 must have TRUE 
absolute calibrations (taking radome into account).

• Use IGS ATX complemented with absolute individual• Use IGS ATX complemented with absolute individual 
antenna/radome calibrations for EPN stations
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EPN  ANTENNA CALIBRATIONSEPN  ANTENNA CALIBRATIONS

Dec. 2006
Indiv. abs. calib. 5%
True abs calib 64% 69%

June 2008
Indiv. abs. calib 12%
True abs calib 66 % 78%True abs.calib 64%             69%

Calib. from field 14%
No  calib. 17%

True abs. calib 66 %        78%
Calib. from field 11%
No calib. 11%
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EPN  ANTENNA CALIBRATIONSEPN  ANTENNA CALIBRATIONS
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RECOMMENDATIONS IGS AC WORKSHOPRECOMMENDATIONS IGS AC WORKSHOP

Miami, June 6, 2008

At IGS t ti it h ld l b ll d t i t ll tAt IGS stations, it should no longer be allowed to install antenna
types or antenna/radome combinations that are not absolutely
calibrated If a new station is set up or an old antenna iscalibrated. If a new station is set up or an old antenna is
replaced, station operators are asked to choose an antenna type
that shows a robot calibration (or the consistent results of a
different calibration procedure of comparable quality) within the
IGS antenna calibration file or to provide an absolute calibration.
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REQUIEREMENTS  FOR  NEW  EPN  STATIONSREQUIEREMENTS  FOR  NEW  EPN  STATIONS

EPN CB Verifications

Daily Hourly Real‐timeDaily Hourly Real time

Availability x x x

Latency x x xy

Meta‐data x x

Quality x

Daily & hourly metrics Real‐time metrics 

90% availability requested in 2 RDC
90% below 10 min. latency (hourly)
Last 7 days

90% availability at regional broadcaster
Latency: Simulate user and download stream 
using 2‐hour samplesLast 7 days using 2‐hour samples
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REQUIEREMENTS  FOR  NEW  EPN  STATIONSREQUIEREMENTS  FOR  NEW  EPN  STATIONS

EPN CB Verifications

Daily Hourly Real‐timeDaily Hourly Real time

Availability x x x

Latency x x xy

Meta‐data x x

Quality x
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REQUIEREMENTS  FOR  NEW  EPN  STATIONSREQUIEREMENTS  FOR  NEW  EPN  STATIONS

Data quality verification :   ‐ Teqc‐based 
‐ Tracking plots 

Tracking at low elevations:
‐ Elevation cut off angle
‐ L2
‐ Obstructions

EUREF 2008, June 18-21 2008, Brussels
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REQUIEREMENTS  FOR  NEW  EPN  STATIONSREQUIEREMENTS  FOR  NEW  EPN  STATIONS

Stations are not included in EPN as long as all criteria are not fulfilled

EUREF 2008, June 18-21 2008, Brussels
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FOR  ALL  EPN  STATIONSFOR  ALL  EPN  STATIONS

New statistics underNew statistics under 
development

basis for: 
• weekly/monthly 

t di t ib t dreports distributed 
through EUREF mail

• new web‐pagesnew web pages

EUREF 2008, June 18-21 2008, Brussels
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SUMMARY   &  FUTURE PLANSSUMMARY   &  FUTURE PLANS

EPN tracking network is continuously improving (data 
fl t lib ti t i t d tflow, antenna calibrations, extension towards eastern 
Europe)

Antenna replacements continue to be a problem

Real‐time data streams are part of routine EPN operations

l lDetailed station statistics are under development 

Need for more statistics on GLONASS trackingNeed for more statistics on GLONASS tracking
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