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EPN: Current Status

OBSERVATORY
OF BELGIUM

and Progress

*

T EUREF Permanent GNSS Network

ROYAL OBSERVATORY
PARTNER OF BELGIUM

# ORGANISATION - NETWORK & DATA = PRODUCTS & SERVICES ~ DOCUMENTATION - MEWS, EVENTS & LINKS = Q

Carine Bruynin, J. Legrand, A. Fabian,
Welcome'!

A. Miglio, F. Bamahry, E. Pottiaux

Quick Station Links

The Local and Scientific Organizing Committees are pleased to announce that the next EUREF

= osium will take place from 24 to 26 June 202 t niversity of Beir erior, in e - ) : -
Symposium will take place from 24 to 26 June 2025, at the University of Beira Interior, ir Information Coordinates Time Series Data Quality Data Calendar
Covilha, Portugal.

- select a station -

The EUREF Permanent GN55 Network consists of
* a netw

k of continuously operating GNSS (Global Navigation Satellite Systems, such as GFS,
ence stations, Next Meetings
5 providi to the station data,
I Ob B I H « analy e the GNSS data,
Roya Serva tory Of e gl um + product centres or coordinators that generate the EPN products,
+ and a Central Bureau that is responsible for the daily monitoring and management of the
EPN.

2025-06-0 25 04 -

Tour de FIGS 7th Stop: Spatlight on Africa {online) {registration free but

125 (Covilhd, Portugal)

* The network is operated under the umbrella of the I1AG
ation of Geodesy) Regional
* * * * * ce Frame sub-commission for Europe, EUREF.
* %k k k

2025-05-01

AG Scientific /

More ..

ributions to the EPN are provided on a
y basis, with more than 100 European
versities involved. The EPN operates under
ned international ndards and guidelines
which are subscribed by its contributors. These s

ft’;!i:::s guarantee the long-term quality of the EPN httpS://epan.Oma.be

The primary purpose of the EPN is to pr
80 (ETR589) ch is the standard
by EuroGeographics and endorsed by
Reference Systems)

lebnuod ‘ey|inog ‘G20z ‘9g-¥z aunp ‘winisodwAs 434N

vide access to the European Terrestrial Reference System
NS5 coordinate system throughout Europe. Supported
the INSPIRE (D2.8..1Data Specification on Coordinate
e ETRS89 forms the backbone for geolocation data on the European territory,
both on a national as on an international level.
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Outline
» Status of EPN tracking network

* Follow-up on EUREF resolutions

* Summary
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STATUS OF EPN NETWORK *
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New EPN stations since June 2024

ROYAL
OBSERVATORY
OF BELGIUM

422 EPN stations

* New EPN stations

6 new EPN stations:

France
AAEROOFRA, IGNPOOFRA

G-D Luxemburg
ECH200LUX, TROSOOLUX
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Cyprus Greece
ASGAOOCYP GVDGOOGRC

eur-¥

Status June 11, 2025
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STATUS OF EPN NETWORK

Station status

* Decommissioned stations (8)

* BACAOOROU, PADOOOITA, METSOOFIN,
GDRSOOUKR, MKRSOOUKR, NEWLOOGBR,
SWASOOGBR

 Dormant stations (10)
> No data in last 3 months
* UKR: CNIVOOUKR, KHAROOUKR, MARPOOUKR
» CZE: POUSOOCZE, BISKOOCZE, VACOOOCZE
* TUR: TUBIOOTUR
* ITA: UNPGOOITA, UNTROOITA, VIGIOOITA

* Inactive stations (1)

* No receiver or antenna currently installed
* SJDVOOFRA (construction work)

eur-¥

Status June 20, 2025
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Improved tracking problems

2024

STATUS OF EPN NETWORK

2025
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ROYAL
OBSERVATORY
OF BELGIUM
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Improved tracking problems

STATUS OF EPN NETWORK

EXTENDED TIME SERIES, SOLUTIONS INCLUDED UP TO 07-06-2025 (GPS WK 2369) (READ MORE)

ANK200TUR 20818M001

Residual Position Time Senes
(Extended Hybrid EPN Solution C2355U)
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ROYAL
OBSERVATORY
OF BELGIUM
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New tracking problems

Observed/expected observations %
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STATUS OF EPN NETWORK
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STATUS OF EPN NETWORK *
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ew tracking problems - Jamming
OBSERVATORY
OF BELGIUM
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Other issues

» Data availability or data quality has been degraded for a very long time
* Contact with station manager completely lost

 Station manager is not solving problems (years)

—> Discuss within EUREF Governing Board on how to deal with these stations
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Outline
» Status of EPN tracking network

* Follow-up on EUREF resolutions

* Summary
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FOLLOW UP ON RESOLUTIONS *
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ROYAL
OBSERVATORY
OF BELGIUM

Some EPN-related resolutions

Strategic guidelines

How does the EUREF community want the EPN to evolve?

2019: EPOS + RINEX 3

2021: FAIR data principles + Coordinates in real-time streams

2022: GDPR + data submission to both regional EPN data centers

2023: M3G

m
c
2V
m
M
9P

<
3

S
o
L
c

3
—
c
=
@
N
o
)

[}
)
S
N

(3
@)
o
=.
-

o
o
o
=
c

Q
L

2024: DOI

eur-f

EUREF2025
BY




EUREF 2019 resolutions: EPOS

Encourage contribution to the European Plate Observing System

Tallinn, 22-24/05/2019

Resolution No. 2.

The IAG Reference Frame Sub-commission for Europe

(EUREF)

recognising that that the European Plate Observing System
(EPOS) will maintain a sustainable European infrastructure
for solid Earth studies from 2020 onwards, including a
GNSS infrastructure and related GNSS-based products

and noting the efforts of the EUREF community towards the
derivation of a European deformation model in order to
improve cross-boundary positioning

and considering that many European countries active in

EUREF are a member (or planming to become a member)
of the EPOS European Research Infrastructure Consortium

(ERIC)

encowrages the EUREF commumity to also contribute to

EPOS especially to 1ts GNSS component

FOLLOW UP ON RESOLUTIONS *
* Kk Kk kK

* %k Kk

ROYAL
OBSERVATORY
OF BELGIUM

EPOS-EUREF MoU signed on 12/09/2022

EP’S eor,

EUROPEANPLATEQBSERVINGSYSTEM

Memorandum of Understanding

between

The European Plate Observing System European Research Infrastructures Consortium (hereinafter referred
to as “EPOS ERIC"), established by Commission Implementing Decision (EU) 2018/1732 of 30 October 2018
{Official Journal of the European Journal, L288/10), having its headquarter and statutory seat at Via di Vigna
Murata, 605 - 00143 Rome, Italy which is represented for the purpose of signature of this Memorandum of
Understanding by its Executive Director

on the one hand,

Dd ‘BUIIN0D ‘GZ0Z ‘9Z-tZ sunr ‘wnisodwAs 43403

and

B Date and signatures
The Reference Frame Sub-commissil

g O pa Firmato digitalmente da Carmela
{hereinafter referred to as “EUREF”), EP‘:,’S IR T Freda
of this Memorandum of Understandi C 3 The Executive Director Data: 2022.07.01 19:31:23 +02'00"

on the other hand. For and on behalf of EPOS ERIC Date

EPOS ERIC and EUREF (hereinafter rel @%Lq

expressed their mutual desire to co-¢ Dr Martin Lidberg, Gavle 2022-09-12

implementation of the activities spet Chairman of EUREF.

Mol O ==————————————lxou-
o For and on behalf of EUREF Date
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EUREF 2019 resolutions: EPOS -
g
. . + NZ
@ Only EPN R SV | =
2T o' m
) M
2023 2024 2025 S e e g @
81% > 87 % > 87% v X B 3
e © Finland
of EPN stations daily RINEX data are redistributed by - . iR .’. o/ %
Norway ® S
§ AT a =
°® A 0% : ® o .; cll\b)
Why not all? Boime :ow-: : :m.,,‘gg oo P g
lom o ® «
* Decommissioned stations: S o © °2 90 % o ¢ .“&"’.) N
o 3 ”’!ﬁ“““’;w,""’ *ig8 o o 0% S
Station history too short (3 years required by EPOS) »® .. W ﬁ* ;..’ .'u:m;e .. \ 5Mn
- No response from station manager A ,,f;,g“:‘&aiﬁsf i Y S
e ”"“"QE,:?"“ o el =
o oo O M. :”‘%‘3. - ®
o © SoNn®
Ideally, whole EPN in EPOS: . B ::3. .‘?‘?m :‘- Qg:w%‘* - o §
% ® o
* Ask EPOS to change 3-year guideline? LS °. ° ° ..0' ° e o0 & §
& . - ©
¢ Change EUREF guidelines to include that daily P am. (e : ."‘.ﬁfpazim
data from EPN stations are automatically also . o | ‘ 'sv’g
discoverable through EPOS? B o eur-f

Status June 11, 2025
EUREF2025
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EUREF 2021 resolutions: FAIR ofolioll

ROYAL
OBSERVATORY
OF BELGIUM

Encourage adoption of FAIR data principles

Ljubljana, 26-28/05/2021

Resolution No. 2.

The TAG Reference Frame Sub-commission for Europe

(EUREF)

considering that major funding bodies, including the
European Commission, promote and require the

implementation of FAIR  (Findable, Accessible,
Interoperable_ and Reusable) data principles

and recognising that FAIR data principles increase the value
and the reuse of digital resources, by humans as well as
machines

encourages the EUREF community to adopt these principles
in all aspects of data management
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FOLLOW UP ON RESOLUTIONS

EUREF 2021 resolutions: FAIR
Encourage adoption of FAIR data principles

Collection of rich metadata to be associated with RINEX data files

Steps towards FAIR
*  100% site log info

A. Attach rich and standardized . 100% data quality information

metadata to the GNSS data
* 98% of the EPN stations have assigned a data license to the RINEX data they

distribute through EUREF
B. Make GNSS (meta)data o
Missing:

available through API DRAGOOISR MDVJOORUS RABTOOMAR RAMOOOISR SVTLOORUS ZECKOORUS
7ZIM200CHE ZIMMOOCHE

C. Attach a Persistent Identifier

to the GNSS data Standardized metadata schema : GNSS-DCAT-AP

https://doi.org/10.5281 /zenodo.7777568

*
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ROYAL
OBSERVATORY
OF BELGIUM
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FOLLOW UP ON RESOLUTIONS *
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EUREF 2021 resolutions: FAIR ool

ROYAL
OBSERVATORY
OF BELGIUM

Encourage adoption of FAIR data principles

https://gnss.be/opendataportal/epndata.php

Steps towards FAIR

A. Attach rich and standardized
metadata to the GNSS data EPN HISTORICAL DATA CENTER

Retrieve daily RINEX data (30-sec
sampling) and accompanying

metadata from EUREF GMNSS
B' Make GNSS (meta)data stations, and consult information
available through API sheets including data availability,

and daily data quality plots.

RINEX DATA AP| 92 @50

swagger/swagger.yaml
C_ Attach a Persistent Identifier Download daily RINEX data and associated metadata from the EPN Historical Data Center repositon
To download daily RINEX (meta)data from the Belgian repository click here
To know more, visit the gnss.be Open Data Portal and have a look at its documentation.
to the GNSS data

Please note that currently the number of AP| requests per user is limited fo 20 per minute

gnss_be - Website
Send email fo gnss be
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Apache 2.0

eursh

https:/ignss._belapilvi/epn/ - AP| Server for daily GNSS RINEX data from the EPN Historical Data Center v
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FOLLOW UP ON RESOLUTIONS *
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EUREF 2021 resolutions: FAIR TEEE
Encourage adoption of FAIR data principles Aapeuninshed S

https://dol.org/10.1007/510291-025-01868-y

RESEARCH

Enhancing FAIRness of GNSS RINEX data: A metadata-driven approach

Anna Miglio’ - Andras Fabian' - Juliette Legrand' - Carine Bruyninx' - Eric Pottiaux'~ - Fikri Bamahry' -
Steps towards FAIR Stefanie De Bodt® - Paula Oset Garcia®

A. Attach rich and standardized

metadata to the GNSS data Assign DOI (Digital Object Identifier) to GNSS datasets

B. Make GNSS (meta)data I L CORiis G G o S
available through API a single GNSS station 2 Global Geodetic
5] Observing System
or Committee on DOI for geodetic datasets
C. Attach a Persistent Identifier all stations in national /local GNSS network
to the GNSS data

[ebnuod ‘ey|in0Q ‘Gz0g ‘9z sunr ‘wn

EUREF integrates station by station in EPN = 2024: New
service offered to mint DOIs of GNSS station datasets

- EUREF 2024 resolution

eur-f
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FOLLOW UP ON RESOLUTIONS *
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EUREF 2024 resolutions: DOI ool

ROYAL
OBSERVATORY
OF BELGIUM

EUREF symposium 2024

63 EPN stati ith DOI in M3G
Barcelona, Spain, 05-07/06/2024 stations wi in

Resolution No. 1. Today
The IAG Reference Frame Sub-commission for Europe « 215 EPN stations with station DOI in M3G
(EUREF)

. . . . 3
noting the increasing adoption of Persistent Identifiers such as 11 EPN stations with network DOI in M°G

Digital Object Identifiers (DOIs) for a wide range of data,

including geo related data Continue to encourage EPN station managers

and noting that unique identifiers increase the accessibility
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and discoverability of data - Mint DOIs themselves
encourages EPN station owners to, if possible, derive DOIs - Network

for their GNSS station’s dataset and to insert the DOI into _

the M3G database - Set up network in M3G and add DOI
and asks EPN station owners without DOIs to accept the offer - Link stations to network

of the EPN Central Bureau to mint the identifiers and add _

them into M3G - Station

- Accept EPN CB offer

eur-f
Status June 11, 2025
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FOLLOW UP ON RESOLUTIONS *
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EUREF 2022 resolutions: GDPR * K Kk

ROYAL
OBSERVATORY
OF BELGIUM

Zagreb, Croatia, 01-03/06/2022

Resolution No. 3.

The IAG Reference Frame Sub-commission for Europe June 2023: Still 179 EPN site logs that are not OK!
(EUREF)

considering that the EU General Data Protection Regulation . Gti i
(GIPRY imgioséi iiitations-on tho wse of persoial dala June 2024: Still 86 EPN site logs that are not OK

and noting the need to ensure sustainable contact information
of all EPN components June 2025: only 4 EPN stations with sections 11 and

urges all contributors to the EUREF Permanent GNSS 12 not OK (all decommissioned stations) - other
Network to use neutral, non personally-identifiable contact sections still to be checked — in progress!
details 1n all metadata, data, and products submitted to
EUREF that are intended for public distribution
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FOLLOW UP ON RESOLUTIONS *
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EUREF 2023 resolutions: M3G x XKk

ROYAL
OBSERVATORY
OF BELGIUM

Gothenburg, Sweden, 24-26/05/2023

Resolution No. 4.

The IAG Reference Frame Sub-commission for Europe
(EUREF)

recognising the importance of having, up to date and
complete EPN Reference Frame and troposphere products

and also recognising the importance that the corresponding
site metadata is accurate and up to date

encourages any EPN station managers who have RINEX data,
that has not yet been provided to the EPN Historical Data
Centre, to submit this data by the end of June 2023 in order
to make it available to the EPN Analysis Centers
participating in the EPN-Repro3 campaign

and further requests all site owners and station managers to
take full advantage of the tools provided by the M3G
facility to check their site metadata and to keep site logs
fully up to date with all site changes
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EUREF 2023 resolutions: M3G
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Outline
» Status of EPN tracking network

* Follow-up on EUREF resolutions

* Summary
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Summary

ROYAL
OBSERVATORY
OF BELGIUM

v 6 new EPN stations = 422 EPN stations (8 decommissioned stations)

v" First time that number of GNSS stations included in the EPN has decreased

v 11 EPN stations not providing data since several months (years)

v" Contact with station manager lost

v" To be discussed within EUREF Governing Board
v" In general, few GNSS data quality issues.

v" Progress:
v 87% of EPN stations also distributing data through EPOS - change of EPN/EPOS guidelines ?

v 98% of EPN stations with data license for their daily RINEX data

m
c
2V
m
M
9P

<
3

S
o
L
c
3
—
c
=
@
N
o
)

[}
)
S
N

(3
@)
o
=.
-

o
o
o
=
c

Q
L

v 99% of EPN stations have site log that is GDPR-compliant
v" 44% of EPN stations have a DOI = more progress expected next year !

v 11% increase of station site logs in M3G, but no increase for EPN-D stations... eur-f
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Contact —
Royal Observatory of Belgium OBSERVATORY
EPN Central Bureau OF BELGIUN
epncb@oma.be
https://epncb.oma.be/
Brussels
BELGIUM

Thank you for your attention
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Cite this presentation as:

C. Bruyninx, |. Legrand, A. Fabian, A. Miglio, E Bamahry, E. Pottiaux (2025),
EPN: Current Status and Progress eur-f
EUREF 2025 symposium, June 24-26 2025, Covilha, Portugal
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