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Abstract.  The EUREF Permanent GNSS Network 

is permanently evolving. This paper describes the 

changes in the network and the updates of the EPN 

Central Bureau between May 2011 and June 2012.   
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1  Introduction and Network Status 
 

The EUREF Permanent Network (EPN) is a 

network of continuously operating GNSS 

reference stations maintained on a voluntary basis 

by EUREF members. The primary purpose of the 

EPN is to provide access to the European 

Terrestrial Reference System (ETRS89) by 

making publicly available the tracking data as well 

as the precise coordinates of all the EPN stations. 

 

 

Fig. 1 : EUREF permanent GNSS tracking network (status 
June 2012); green dots: the stations added to the network 

since June 2010; red dots: stations that were withdrawn from 

the EPN. 

Today, the EPN network consists of 243 

continuously operating GPS or GPS+GLONASS 

reference stations. Three (BRUX, SUR4 and TOR2) 

of the four new EPN stations are replacements of 

EPN stations that stopped operating (resp. BRUS, 

SUUR, and TORA) ; they are shown in Figure 1. 

As can be seen from Table 1, most of the new 

stations are equipped with GPS/GLONASS 

receivers. This brings the percentage of the EPN 

stations providing GPS+GLONASS data to 66% 

(Figure 2). In addition, 19 of the 23 new 

antennas/radomes (new stations or replacements at 

existing stations) introduced in the EPN since May 

2011 are already capable to track multiple GNSS.  

Table 1. Tracking stations added to the EPN since May 2011, 
RT: stations streaming real-time data, GLO: stations equipped 

with GPS+GLONASS receivers, Type: antenna/radome with 

absolute type calibrations; Indiv: antenna/radome with individual 
absolute calibrations. 

 

 
Fig. 2 : Evolution of the percentage of EPN stations providing 

hourly, real-time and GLONASS data.  

Name Location Function Calib. From 

BRUX Brussels, Belgium 
GLO 
GAL 
RT 

Indiv. 11/03/12 

SCOR 
Scoresbysund 

Greenland 
-- Type 17/07/11 

SUR4 Tallinn, Estonia 
GLO 
RT 

Type 29/01/12 

TOR2 Tõravere, Estonia GLO Type 29/01/12 



 

All EPN stations should track both GPS L1 and 

L2 observables, but in addition, if the equipment 

allows it, it is recommended to also track new 

satellite signals, such as the GPS L5 signal. In 

fact, GNSS research centres which are developing 

GNSS analysis software are in urgent need of 

these new L5 observables in order to test their 

software developments. However, presently a lot 

of EPN stations which have the capability of 

tracking L5 do not do so (see Figure 3). 

 

 
Fig. 3: Map of EPN with GNSS equipment capable of 
tracking L5. Stations in green include the L5 signal in their 

RINEX observation files; stations in red do not.  

More positively, already 46 EPN stations are 

today operating equipment that is certified 

“Galileo-ready”. They are indicated in green in 

Figure 4. 

 

Fig. 4: Map of EPN stations with GNSS equipment that is 
certified “Galileo-ready” (indicated in green). 

 

2  Proposed EPN Stations 
 

Several new stations are today proposed to the 

EPN (see Figure 5): Croatia (5), France (2), 

Germany (1), Greece (1), Ireland (2), Portugal (1), 

Serbia (4) and Spain (2).  

 

 
Fig. 5: Map of proposed EPN stations (indicated in green). 

 

Before inclusion in the EPN, the Central Bureau 

checks the data quality, meta-data, data availability 

and data latency of the proposed station. As soon as 

a station fulfils all requirements, the station will be 

included in the EPN. Data communication 

problems, influencing a reliable upload to the EPN 

data centres, is one of the main reasons why  a 

station is experiencing delays in its integration in 

the EPN. However, the majority of the proposed 

stations is accepted in the EPN within 6 months 

after the initial submission date (see Figure 5). 

 

 
Fig. 6: Number of weeks between initial proposal of a 

station to the EPN and integration of the station in the EPN 
(computed over the last 4 years) 

 

Station managers of proposed stations are invited to 

regularly check their station in 

http://epncb.oma.be/_networkdata/proposed.php. 

This web page gives an overview of the actions 

required for a proposed station to fulfil EPN 

guidelines. 

 

3  EPN Management 
 

The EUREF Technical Working Group (TWG) 

defines the  general policy of the EPN following 

proposals by the EPN Coordination Group. The 

Coordination Group consists of the  

http://epncb.oma.be/_networkdata/proposed.php


 

– Network Coordinator and EPN Central 

Bureau (Day-to-day EPN management) 

– Data Flow Coordinator  

– Analysis Coordinator  

– Troposphere Coordinator   

– Chair Real-time Analysis project  

– Chair Reprocessing project  

– Reference Frame Coordinator  

The Reference Frame Coordinator (A. Kenyeres) 

is a new position created by the EUREF TWG at 

its 2012 spring meeting. The EPN Reference 

Frame Coordinator is responsible for generating 

regularly updated long-term EPN positions & 

velocities, residual position time series, the list of 

EPN Class A&B stations and the densification of 

the long-term positions & velocities of the EPN 

using solutions from national densification 

networks (see Kenyeres, 2012 and Kenyeres et al, 

2012). 

 

4  New@EPN Central Bureau 
 
In the spring of 2012, the main menu, 

http://www.epncb.oma.be/, of the EPN Central 

Bureau web site (historically based on the menu 

used at the IGS Central Bureau web site) was 

revisited in order to provide a direct access to the 

most visited web pages as well as allow the easy 

integration of some new web pages. This change 

will require that the users update their direct links. 

 

 

Fig. 7: Example of a sky plot generated by 
the QualCheck program. 

 

In order to support the multi-GNSS data quality 

checking, the EPN CB is developing its own 

RINEX data quality software QualCheck. This 

development is motivated by the fact that the 

quality checks implemented within QualCheck are 

specifically suited for the needs of the EPN CB. 

QualCheck is for example generating:  

– the sky plots of the satellites tracked at each 

station (see Figure 7), 

– the completeness of the EPN RINEX daily data 

 

Fig. 8: Example of the new dynamic plots available from the EPN Central Bureau. They display the long-term tracking 
performance of a station, based on the daily percentage of each constellation tracked by the station. This percentage 

corresponds to the ratio of the number of complete observations (both the L1 and L2 frequencies are observed) with respect 

to the number of predicted observations. Input are the daily RINEX observation file and the RINEX navigation message, 
needed to compute the predicted observations. 

http://www.epncb.oma.be/


 

files (ratio of complete to possible 

observations), see Figure 8, 

– detailed statistics on each of the frequencies 

observed at the EPN stations. These statistics 

have been the basis for the creation of a new 

“Tracking Status” web page available from 

http://www.epncb.oma.be/_networkdata/track

ingstatus.php (see Figure 9). 

Qualcheck is running routinely on all daily EPN 

RINEX data and it is gradually running on all 

historical EPN data in order to complete the 

historical EPN data quality plots. This check is 

done for both GPS as well as GLONASS 

observations. 

 

4  Historical EPN Data Centre  
 
Routine access to daily EPN data is possible 

through two regional data centres (BKG & OLG) 

and local data centres: ASI, DUT, IGE, IGN, and 

ROB. In addition an historical data centre at EPN 

CB/ROB has been setup in support of EPN 

reprocessing activities. This historical data centres 

(ftp://ftp.epncb.oma.be/pub/obs/) contains a copy 

of the largest RINEX daily data files available 

from the EPN regional data centres. The RINEX 

header info of all files in the historical data centre 

is corrected following the site log and for that 

reason the data are delayed with a few months  

 

 

 

 

Fig. 9: Screenshot of the new interactive web page (http://www.epncb.oma.be/_networkdata/trackingstatus.php) at the EPN 

CB providing information of the GNSS signal tracked at the EPN stations. 

 

 
Fig. 10. Position residuals (wrt to mean value) extracted from  

weekly EPN –REPRO1 solutions. The horizontal line in the 

bottom of each plot indicates if the station was at that time 
official part of the EPN: red: not included, green: included. 

http://www.epncb.oma.be/_networkdata/trackingstatus.php
http://www.epncb.oma.be/_networkdata/trackingstatus.php
ftp://ftp.epncb.oma.be/pub/obs/
http://www.epncb.oma.be/_networkdata/trackingstatus.php


 

compared to operational data centres. The 

historical data centre does not only contain data 

from an EPN station for the period it is (has been) 

included in the EPN, but also contains for some 

stations some pre-EPN data. These data were 

picked up by the EPN Local Analysis Centres for 

their reprocessing. Based on their results, some of 

the pre-EPN data were identified as useful (bottom 

plot in Figure 10) and others as not (top plot in 

Figure 10). This information will be the basis for 

contacting station managers with a proposal to 

advance the official start of the station within the 

EPN.   

 
5  Summary  

 
Within the last year, four new EPN stations joined 

the EPN bringing the total number of EPN stations 

to 243. The EPN tracking network is becoming a 

real multi-GNSS tracking network with a total of 

66% of the EPN stations tracking GPS and 

GLONASS signals. In addition, also the large 

majority of the new antenna/radome pairs 

introduced in the EPN over the last year is capable 

of tracking multiple GNSS. However, stations 

with equipment capable of tracking L5 should pay 

attention to include the L5 observables in their 

RINEX data files routinely submitted to EUREF. 

 With the inclusion of pre-EPN data in the 

EPN-REPRO1 activity, the stations with valuable 

pre-EPN data can now be identified. Consequently, 

the EPN CB will contact station managers in order 

to find an agreement on advancing the official 

inclusion date of the station in the EPN in order to 

fully take advantage of the pre-EPN data. 

 Future activities of the EPN Central Bureau 

will concentrate on the quality checking of the new 

satellite signals and the inclusion of all EPN-

REPRO1 results in the EPN CB web site. 
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