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243 GNSS tracking 
stations

6 Data Centres

17 Analysis 
Centres

Special purpose 
data centres:

• Hourly data (GOP)

• High rate data 

centre (BKG)

• Historical data 

centre (ROB/EPN 

CB)

EUREF PERMANENT NETWORKEUREF PERMANENT NETWORK



EPN  TRACKING  NETWORKEPN  TRACKING  NETWORK

Since May 2009:

• 21 new EPN 
stations

• 1 station 
removed from 
network (SNEC, 

Czech Repubic)



4-CH AR  ID LOCATION FUNCTION CALIB FROM

AX PV Aix En P rovence, F rance G LO Type 28/ 03/ 2010

CAEN Caen, F rance G LO Type 28/ 03/ 2010

CEBR Cebre ros , Spain RT     G LO Type 11/ 04/ 2010

CFRM Frydek Mist ek, Czech R epublic RT     Type 21/ 03/ 2010

CLIB Liberec, Czech Republ ic RT Type 21/ 03/ 2010

CPA R
Pardubice , Czech R epublic RT Type 21/ 03/ 2010

CRA K Rakovnik, Czech R epublic RT Type 21/ 03/ 2010

CREI Creil, F rance G LO Type 28/ 03/ 2010

CTAB Tabor, Czech Rep ublic RT Type 21/ 03/ 2010

GARI Porto G a ribal di, Italy G LO Type 08/ 11/ 2009

KR A1
Krakow, Pol and RT     G LO Type 21/ 03/ 2010

LIL2 Lille, France G LO Type 28/ 03/ 2010

M AN2 Le Mans , Fr ance G LO Type 28/ 03/ 2010

M D OR Saint- Didie r-au -M ont- d'Or ,  France G LO Type 28/ 03/ 2010

PAT0 Patras , G r eece G LO Type 14/ 06/ 2009

SCOA Cibou re, Fr ance RT     G LO Type 28/ 03/ 2010

SM LA Smila, Ukrain e G LO Type 01/ 11/ 2009

SM NE Saint- Mande, F rance G LO Type 28/ 03/ 2010

TERC Angra  do H er oismo, Po rtu gal RT     G LO Type 03/ 01/ 2010

TLM F Toulouse, Fra nce G LO Type 28/ 03/ 2010

VEN1 Venez ia, Ita ly RT     G LO Type 13/ 12/ 2009 

21 NEW  EPN  STATIONS21 NEW  EPN  STATIONS



EVOLUTION OF EPN TRACKING NETWORKEVOLUTION OF EPN TRACKING NETWORK
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Dec. 2006
Indiv. abs. calib. 5 %

True abs.calib 64 %          69%

Abs. calib. from field   14 %
No  abs. calib. 17 %

June 2010
Indiv. abs. calib   14 %

True abs. calib 70 %        84%

Abs. calib. from field    7%

No abs. calib. 9%

EPN  ANTENNA CALIBRATIONSEPN  ANTENNA CALIBRATIONS
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EPN STATION GUIDELINESEPN STATION GUIDELINES

Aproved by EUREF TWG on March 8, 2010

• Data flow & format

• Network topology

• Long-term stability

• Satellite tracking



EPN STATION GUIDELINESEPN STATION GUIDELINES

Data Flow & Format

• Minimal requirement: Hourly data submission

• All daily and hourly data delivery within 10 min.

• Real-time data:

• Stream GLONASS data

• Stream GPS and GLONASS ephemerides



EPN STATION GUIDELINESEPN STATION GUIDELINES

Network topology

− More than 300 km wrt existing EPN station � OK 

− Less than 300 km wrt existing EPN station 

Merrit of a station to EPN will be judged by EPN 
Coordination Group prior to starting quality checks 

Added-value to EPN: data flow, satellite systems, co-
locations, etc… with respect to surrounding sites

Provided extensive information in commitment letter!



EPN STATION GUIDELINESEPN STATION GUIDELINES

Long-term stability

• Antenna change only when malfunctioning 

− Failure of existing antenna

− GPS-only antenna does not perform well after installation 
of multi-GNSS receiver

• Only radomes directly connected to the antenna are allowed 
(calibration)

• If antenna change is necessary, install

− multi-GNSS antenna (even if receiver is not yet multi-

GNSS) - recommendation



EPN  ANTENNA REPLACEMENTSEPN  ANTENNA REPLACEMENTS

42 antenna replacements (including new stations)

(16 with radome!)

GPS GPS/GLONASS GPS/GLONASS/GALILEO

1 AOA/M_T 11 LEIAT504GG 4 LEIAR25

1 ASH700936E 1  NOV702GG 2 LEIAR25.R3

1 ASH701945B_M 2 TPSCR.3G

5 LEIAT504 1 TRM59800.00

4 TRM29659.00 9  TRM55971.00

12 12 18



EPN STATION GUIDELINESEPN STATION GUIDELINES

Long-term stability (cont.)

• For sites with different stable monuments:

• If GPS � multi-GNSS, then install multi-GNSS on new 
monument

• Propose new multi-GNSS site to EPN

• Keep old monument as long as possible in EPN



EPN STATION GUIDELINESEPN STATION GUIDELINES

Satellite tracking

• Track 

− L5 and multiple GNSS (at least GPS)

− PRN01, first Block II-F launched May 27

− Unhealthy satellites !!

EUREF mail 5160 (May 25, 2010)



TRACKING OF UNHEALTHY SATELLITESTRACKING OF UNHEALTHY SATELLITES

Unhealthy satellites (PRN01)

Tracked
Not tracked



GLONASS TRACKINGGLONASS TRACKING

• BISK/VACO:  neg. freq. channels ASHTECH Z-12 (equipment 
problem)

• OSJE: reports mixed RINEX, but delivers only GPS (TRIMBLE 

NETR5)

• NAY1, OSLS, STAS,TRDS, TRO1, VARS: GPS+GLONASS 
equipment, but GPS-only RINEX

• SPT0: …



GLONASS TRACKINGGLONASS TRACKING

• Melbourne-Wubbena combination: noise + cycle slips

ONSA: Normal tracking
JPS E_GGD (2.6.1 Jan, 10, 2008)

AOAD/M_B



GLONASS TRACKINGGLONASS TRACKING

• Melbourne-Wubbena combination: noise + cycle slips

SPT0: Tracking problem
JPS E_GGD (2.6.1 Jan, 10, 2008)

AOAD/M_T



GLONASS TRACKINGGLONASS TRACKING

• BISK/VACO:  neg. freq. channels ASHTECH Z-12 (equipment 
problem)

• OSJE: reports mixed RINEX, but delivers only GPS (TRIMBLE 

NETR5)

• NAY1, OSLS, STAS,TRDS, TRO1, VARS: GPS+GLONASS 
equipment, but GPS-only RINEX

• SPT0: …

• Tracking of L2 on GLONASS R09 only emmiting L1…



GLONASS TRACKINGGLONASS TRACKING

Tracking L2 on R09
Which only emmits L1 



GLONASS TRACKINGGLONASS TRACKING

• BISK/VACO:  neg. freq. channels ASHTECH Z-12 (equipment 
problem)

• OSJE: reports mixed RINEX, but delivers only GPS (TRIMBLE 

NETR5)

• NAY1, OSLS, STAS,TRDS, TRO1, VARS: GPS+GLONASS 
equipment (), but GPS-only RINEX

• SPT0: …

• Tracking of L2 on GLONASS R09 only emmiting L1…

• + others with reduced GLONASS tracking on some satellites



EPN STATION GUIDELINESEPN STATION GUIDELINES

Satellite tracking

• L2C (civil code on L2, C2 in RINEX 2.11)

− Block IIR-M (7 sat.)

− L2 carrier phase: L2(C) - L2(P) = ¼ cycle

− RINEX : C2, P2



TRACKING OF C2TRACKING OF C2

C2 not tracked

C2 tracked



EPN STATION GUIDELINESEPN STATION GUIDELINES

Satellite tracking

• No code smoothing (often default activated)

• Format: RINEX V2.11
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NEW NEW ““FORMATSFORMATS”” WEBWEB--PAGEPAGE



NEW INTERACTIVE SITE MAPNEW INTERACTIVE SITE MAP







NEW INTERACTIVE SITE LISTNEW INTERACTIVE SITE LIST



NEW INTERACTIVE SITE LISTNEW INTERACTIVE SITE LIST



ONON--LINE SITE LOG SUBMISSIONLINE SITE LOG SUBMISSION

• Operational since July 2, 2009

• Create a new site log

• Upload a site log from the local disk or from the EPN CB

• Update the site log

• Save the site log on the local disk or in the EPN CB data 

base (all in IGS/EPN site log format)



ONON--LINE SITE LOG SUBMISSIONLINE SITE LOG SUBMISSION



RECOMMENDATIONS:

• Read the instructions, guidelines and FAQ's

• Do not upload the site log from disk, but from the EPN CB data base instead 

and then update it on-line. This will guarantee that no information (e.g. due to 

bad formatting) will be lost during the upload.

• Enter in the OC form the contact(s) responsible for the site log submission

• First submit the site log (successfully) to the EPN CB before sending a EUREF 

mail related to the site log modification

• Complete a maximum of information, even missing fields giving only a warning 

message

• Send new pictures related to hardware changes

ONON--LINE SITE LOG SUBMISSIONLINE SITE LOG SUBMISSION



ONON--LINE ETRS89 LINE ETRS89 –– ITRS TRANSFORMATIONITRS TRANSFORMATION

Operational since Nov. 23, 
2009



ONON--LINE ETRS89 LINE ETRS89 –– ITRS TRANSFORMATIONITRS TRANSFORMATION

Operational since Nov. 23, 
2009
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• 243 EPN stations, 53% GPS+GLONASS

• Update EPN guidelines:

− C2 tracking not allowed

− Tracking of unhealthy satellites is mandatory

• New at EPN CB: interactive site map & list, on-line 
ETRS89/ITRS transformation

• Future: 

− On-line of site pictures management system

− Query-based data retrieval

SUMMARY   &  FUTURE PLANSSUMMARY   &  FUTURE PLANS


