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Recent Developments within the
EUREF Permanent GNSS Network

EUREF Permanent GNSS Network @
Carine Bruyninx, J. Legrand, A. Fabian o

EUREF Permanent GNSS Network aukck Station Unks
Royal Observatory of Belgium o g s e 5 s, e .

EPN Central Bureau, https://epncb.oma.be/

m
(=
A
m
T
(@p)
<
3
©
o
o
[
3
o
—
S
w
—
o
(@]
—
N
o
N
N
N
Q
(@]
—_
@D
o
O
—_
o
Q
=
Q

~ Job Opportunities

eur-t

THIS WORK IS LICENSED UNDER CREATIVE COMMONS ATTRIBUTIONS 4.0 INTERNATONAL EUREF2022



NETWORK A

* %k k

ROYAL

Changes in station network since May 2021 T

378 EPN stations

*18 new EPN stations

ANK200TUR, ARA200SVN, BME1OOHUN,
BUDDOODNK, DVCNOOSVK, FRAZ200UKR,
GOETO0ODEU, KDA200SVN, MLHDOOIRL,
MUK200UKR, PPSHOONOR, PZA200SVN,
RAH100UKR, RVNEOOUKR, SMIZ200DNK,
SUL500DNK, TERZ200UKR, WUTHOONOR
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Tracked Constellations OBSERVATORY
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Stations proposed to the EPN
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NETWORK

Delays in integration of new EPN
stations
* No response from stations managers

* Data flow problems main reason for not
including station in EPN (but problems at
RDC)

* 9 new ASI stations will be included very
soon in EPN
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GUIDELINES

. delines
date of EPN station guideline
Up

022
Published on March 22, 2

a.be/
.epnch.om .
s://www.e 0.0n -
Eg:umentation/gwdel|r1er.:,£,<|zce
delines station operatio
ntre.pdf

* Submission of RINEX 3

* High-rate data
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EPN Central Bureau

C. Bruyninx, epnch@oma he

Updates:

March 22,2022

= Updated links

= Submission of RINEX 3 is mandatory

New section on submission of high-rate data
Oct.4,2021
= Updateq link to NTRIp software
Oct. 4, 2019
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https://www.epncb.oma.be/_documentation/guidelines/guidelines_station_operationalcentre.pdf

GUIDELINES 4 4 X%«

* % Kk k
RINEX 3
OBSERVATORY
OF BELGIUM
/ i Stations with RINEX 3 82 % > 9%

o

80%

Update of EPN station guidelines on March
22,2022

60%

RINEX 3 mandatory
40%

% stations

20%

* RINEX 3 data submission is mandatory

0%
(long filenames!)

2015 2016 2017 2018 2019 2020 2021 2022

Time /

Stations without RINEX 2 60 % 9%

* RINEX 2 data submission can be stopped

* RINEX must be created from RAW receiver
data
* RINEX 2 = RINEX 3 not allowed !

100 %

80 %

60 %

Motivation: Upcoming RINEX 4... RINEX 2 optional
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40 %

20 % Stop RINEX 2

Jul.2019 Jan.2020 Jul.2020 Jan.2021 Jul.2021 Jan.2022
Time
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0%

/ % stations stopping RINEX 2\ /
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GUIDELINES
H Igh_rate data High-rate data center (HRDC) = BKG

3.4.1 Stations are encouraged to upload 15-min RINEX 3 data with 1 Hz sampling rate to the HRDC. The
files should contain the data for mm:ss 00:00-14:59, 15:00-29:59, 30:00-44:59, 45:00-59:59, resp.,
and they should be sent to the HRDC directly after the closing of the RINEX file to ensure the low
latency.

3.4.2 These files can be generated as follows (in order of preference):

1) directly from the receiver by converting the receiver's binary data to RINEX files. Following the
RINEX 3 file naming convention, the data source is "R".

2) by converting the station's real-time data stream in the receiver's native format to RINEX files.
Following the RINEX 3 file naming convention, the data source must be set to "S".

3) by converting the station’s real-time data stream, available in RTCM MSM format, to RINEX files.
Following the RINEX 3 file naming convention, the data source must be set to "S".

3.4.3 If the station is not capable of generating high-rate RINEX 3 files, then the HRDC, that is also
operating a real-time broadcaster, will convert the station real-time stream to 1-Hz RINEX 3 files
with each 15 minutes of data. Following the RINEX 3 file naming convention, the data source must
be set to "S". More info in “Guidelines for Data Centres and Broadcasters”.
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RINEX 4 RN
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ROYAL
RINEX 4

OF BELGIUM

New RINEX format 4 published on Dec. 1, 2021
https://files.igs.org/pub/data/format/rinex 4.00.pdf

Not to be used at this moment for operational data uploads

|GS test period to be started (~6 months):

 First RINEX 4 data available at BKG, e.g. https://igs.bkg.bund.de/root ftp/IGS/obs v4/2022/
* Please check if your software is able to read RINEX 4

Main changes w.r.t. RINEX 3 are related to the navigation files

m
(=
A
m
T
(@p)
<
3
©
o
o
c
3
o
—
S
w
—
o
(@]
—
N
o
N
N
N
Q
(@]
—_
@D
=2
O
—_
o
Q
=
Q

But, changes in header of the RINEX 4 observation files compared to RINEX 3
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https://files.igs.org/pub/data/format/rinex_4.00.pdf
https://igs.bkg.bund.de/root_ftp/IGS/obs_v4/2022/

RINEX 4 RN
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ROYAL
RINEX 4

OF BELGIUM

MARKER NAME —  Name of antenna marker A60

Note; This 1s a free text field to identify the station
with a name as decided by the station operator.

To facilitate the identification of RINEX data in
large user communities like IGS, EUREF, APREF,
SIRGAS, etc the 9-character station ID is expected:
XXXXMRCCC (see Table Al)
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4.00 OBSERVATION DATL M RINEX VERSION / TYPE
BEINEXIOPTHADE 7] e 20210002 oo0d2c oo pon S Do By S DRTm
REDUOOBEL MZREEFR NZME
13102M001 MLRFEER NUMEBER
AUTOMATIC ESL/ESOC OBSERVER / AGENCY
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RINEX 4 RN
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R q ROYAL
I N EX OBSERVATORY
OF BELGIUM

PGM / RUN BY / DATE | _  Name of program creating current file A20
— Name of agency creating current file A20
— Date and time of file creation (section 5.2.2) A20

Format: yyyymmdd hhmmss zone

zone: 3-4 char. code for time zone.

"UTC ' recommended!

"LCL " if local time with unknown time code

Note; This header line must be the second line in
the header. Additional lines of this type can appear
together after the second line, if needed to preserve
the history of previous actions on the file.

I .| fa Wl — o
i) A e i e Pk m&*&uﬁ—ﬁﬂ—l
RINEXSCOFTHWARE V1 User 20210702 000126 UTC PGM / RUN BY / DATE
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e e MR R NOaNE
13102M001 MAREFEERE NUMEER
UTOMATIC ESE/E3S0C OBSERVEE / LAGENCY

Multiple PGM lines allowed
Information that will be stored at the EPN CB to understand origin of problems with RINEX data eur-f
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RINEX 4

*DOI

the license plus link to the specific version of
the license. Using standard data license as from
https://creativecommons.org/licenses/

ie.:

CCBY 04 ;
https://creativecommons.org/licenses/by/4.0/

Digital Object Identifier (DOI) for data citation A60
1.e. hitps://doi.org/<DOI-number>
*LICENSE OF USE Line(s) with the data license of use. Name of A60

IGS recognizes the importance of following FAIR data principles

Splinter meeting “Towards FAIR GNSS data”
Thursday June 2 at 14:45 — 15:45
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RINEX 4

86% of EPN station
managers assigned in
M3G data license to
their station dataset
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Availability of daily RINEX data

EUREF mail 10552: BKG switch from ftp to sftp upload from March 2, 2021

560
520
480
440
400
360
320
280
240
200
160
120
80
40
0
Jan-01

# uploaded daily RINEX files with
a latency below 72 hours

# daily RINEX available within 3 days

N\

Feb-01 Mar+01 Apr-01

Time
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# daily RINEX files
available from BKG

May-01

*

DATA AVAILABILITY 4 4 x « »

2021

" # daily RINEX files available from BEV

Data upload to BKG almost back to normal

(~ 10-15 missing daily data files at BKG
compared to BEV)
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ROYAL
OBSERVATORY
OF BELGIUM
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DATA AVAILABILITY . X,
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Change at BKG: New address for data upload & download [t

Sftp data upload (NO ftp):
igs.bk}lﬁ@d.de —> contact BKG to get instructions
Action required from station managers to upload to BKG!
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# uploaded daily RINEX files with a
latency below 72 hours

# daily RINEX available within 3 days

WW‘“\

Mar-28

Apr-11 Apr-25 May-09

Time
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# daily RINEX files
available from BKG

Data download:

ftp: igs.bkg.bund.de =2 ftp: igs-ftp.bkg.bund.de
https: igs.bkg.bund.de NO CHANGE
https://igs.bkg.bund.de/access

_~ #daily RINEX files available from BEV

}

eljeos) ‘gaibez ‘zz0z/90/£0-10 ‘wnisodwAs 434N3

Data upload to BKG not yet back to normal
(~ 30 missing daily data files at BKG
compared to BEV)
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https://igs.bkg.bund.de/access

*

DATA AVAILABILITY 4 4 x « »

Change at BKG: New address for data upload

Sftp data upload (NO ftp):
igs.bk}lﬁ@d.de —> contact BKG to get instructions
Action required from station managers to upload to BKG!

Changes expected at BEV and EPN CB too...

440
400
360
320
280
240
200
160
120

80

40

* |IT might stop supporting ftp

# uploaded daily RINEX files with a
latency below 72 hours

Mar-28 Apr-11 Apr-25

Time
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May-09

Data download:
ftp: igs.bkg.bund.de =2 ftp: igs-ftp.bkg.bund.de
https: igs.bkg.bund.de NO CHANGE

# daily RINEX files
available from BKG

* Many browsers do not support ftp anymore because insecure

Data upload to BKG not yet back to normal
(~ 30 missing daily data files at BKG
compared to BEV)
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GDPR changes at EPN CB s

OF BELGIUM

* Removed EUREF mail, LAC mail, EUREF IP mail archives from EPN CB web site
* Preparing removal of personal data from RINEX observation files (more in HDC presentation)

* Planning to remove our archive of EPN products from public-facing ftp (products are now available from BKG and
BEV anyway).

 Site logs:
* IGS strategy concerning site logs:
no personal data (no names of persons and no personal emails).
Only generic team emails allowed for primary contacts
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* EPN CB started to contact all station managers to ask for generic email for team - done for 88% of Operational Centers!

* GNSS team gnss@agency.com
eur-t
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Site logs and GPDR -

OF BELGIUM

BRUXOQOOBEL Site Information Form (site logq)
International GNSS Service
See Instructions at:
https://files.igscb.org/pub/station/general/sitelog instr.txt

0. Form
Prepared by (full name) : Carine Bruyninx
Date Prepared : 2022-04-05
Report Type : UPDATE
If Update:
Previous Site Log : brux00bel 20210420.

Modified/Added Sections : 6.11, 6.12, 11

BRUXOOBEL Si
Internation

See Instructio
https://files.

formation Form (site log)
SS Service

.org/pub/station/general/sitelog instr.txt
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0. Form
Prepared by (full name) : GNSS team
Date Prepared : 2022-04-05
Report Type : UPDATE
If Update: cur {
Previous Site Log : brux00bel 20210420.log

Modified/Added Sections : 6.11, 6.12, 11
THIS WORK IS LICENSED UNDER CREATIVE COMMONS ATTRIBUTIONS 4.0 INTERNATON EUREF2022
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Site logs and GPDR
OF BELGIUM
11. On-Site, Point of Contact Agency Information
Agency : Royal Observatory of Belgium
Preferred Abbreviation : ROB
Mailing Address : Av. Circulaire 3 Same for section 12
: 1180 Brussels
Belgium

Primary Contact
Contact Name : Carine Bruyninx
Telephone (primary)

Telephone (secondary)
Fax 2
E-mail : CB@oma.be

On-Site, t of Contact Agency Information
Agency
Preferred Abbrev
Mailing Address

Royal Observatory of Belgium
ROB

Av. Circulaire 3

1180 Brussels

gium
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Primary Contact
Contact Name : GNSSatROB
Telephone (primary)

Telephone (secondary)
Fax
E-mail : gnss@oma.be

THIS WORK IS LICENSED UNDER CREATIVE COMMONS ATTRIBUTIONS 4.0 INTERNATONAL EUREF2022

eur-t




SITE LOG RN
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ROYAL

Expected site log change e

m
c
X
m
] ] . ﬂ-l
Decision of IGS Governing Board 2L
2
3
2. Site Location Information =
3
City or Town : Brussels Q
State or Province : Brabant S
Country : Belgium %g
Tectonic Plate : EURASIAN o2
Approximate Position (ITRF) 2. Site Location Information B
X coordinate (m) : 4027881.628 N
Y coordinate (m) : 306998.537 City or Town : Brussels ~N
Z coordinate (m) : 4919498.984 State or Province : Brabant ég
Latitude (N is +) : +504753.03 Country or region : BEL @
Longitude (E is +) : +0042130.83 Tectonic Plate : EURASIAN =
Elevation (m,ellips.) : 158.3 Approximate Position (ITRF) Q
Additional Information : (multiple lines) X coordinate (m) 1 4027881.628 gi
Y coordinate (m) : 306998.537 o
Z coordinate (m) : 4919498.984
Latitude (N is +) : +t504753.03
Longitude (E 1is +) : t0042130.83
Elevation (m,ellips.) : 158.3 eur {
Additional Information : (multiple lines)
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*
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Antenna Alignment .
OF BELGIUM
4.9 Antenna Type : JAVRINGANT DM NONE
Serial Number : 00464 Al
. . . (@
Antenna Reference Point : BPA Future EPN reprocessing will take into account X
Marker->ARP Up Ecc. (m) :  0.4689 h I f h i
e rer—SARE Worth e (m) o 0.0010 the antenna a Ignment rom true north ! o
Marker->ARP East Ecc(m) :  0.0000 =
Alignment from True N : 0 deg 3
Antenna Radome Type : NONE . . 8
e T e - So please check the site logs of your stations =
Antenna Cable Type - ANDREW hellax LDF2-502 | gnd make sure this information is correct. —
Antenna Cable Length : 60 m S
Date Installed : 2018-02-01T08:157 w
Date Removed : 2021-04-20T07:35%2 =
Additional Information Eg
4.9 Antenna Type : JAVRINGANT DM NONE ‘B
Serial Number : 00464 Ey
Antenna Reference Point : BPA «
Marker->ARP Up Ecc. (m) :  0.4689 o
Marker->ARP North Ecc (m) : 0.0010 }j
Marker->ARP East Ecc (m) 2 0.0000 3
Alignment from True N : 15 deg S8
Antenna Radome Type : NONE e
Radome Serial Number :
Antenna Cable Type : ANDREW heliax LDF2-50A
Antenna Cable Length : 60 m
Date Installed : 2018-02-01T08:152 elir {

Date Removed : 2021-04-20T07:357
Additional Information 2
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Summary — Messages to station managers oxsihkion

OF BELGIUM

v" EPN continues to grow, but presently some delays with integration of new EPN stations

v" Regional data centers undergoing many changes, data availability (and EPN CB monitoring) is
affected

v" Prepare for the gradually stop of ftp
v Upload to BKG AND BEV

v Update of EPN station guidelines

v RINEX 3 submission is mandatory
v" High-rate data submission encouraged

v Verify if your software is able to read the new RINEX 4 files

v Verify and correct (if necessary) antenna alignment to north in site logs
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v Answer email of EPN CB with the request to provide a generic team name/email (GDPR)

v Use it in site log
v Use it in RINEX header eur-f
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Gte this presentation as * * * Kk

ROYAL
C Bunin, J Legrand A Rabian (2022) Recent Develgorment's within the BLREF Parmmanent GANSS Netwark et
Presented at BLREF sympasium 1-3 une 2022, anline fram Zagrely Republic of Qaatia

GNSS@ROB activities are
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Contact

&0  supported by the Solar-terrestrial Centre of EPN Central Bureau
b Excellence

epncb@oma.be

receiving funding from EU's H2020 research https://www.epncb.eu/

and innovation programme (GA 871121) Brussels

Ilm receiving funding from Belgian Science Policy BELGIUM

DAMBE Office (GA FSIRI/33/EP). Twitter: @be GNSS
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