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* FAIR GNSS data: why? RomRY
e GNSS users: status of data repositories :
=
How to access GNSS observation data at present? 9;.,_
...typically via FTP services | %
| =
Index of ftp://epncb.oma.be/pub/obs Index of ftp://epnch.oma.be/pub/obs/2021/012/ :
Index of ftp://epncb.oma.be/pub/obs/ /foj::; e ot ey B U:;migh el drectory o §

b Up to higher level directory
File: ACORDDESP_R_20210120000_01D_305_MO.cre.gz 1695 KB 19/01/2021  01:27:00

Name Size Last Modified
Name Size Last Modified 001 05/02/2021  01:42:00 File: ADARD120.21D.gz T43KB 19/01/2021 O1:17:00 m
1995 24/01/2014  01:00:00 | 002 05/02/2021  01:42:00 File: AJACOOFRA_R_20210120000_01D_305_MO.cre.gz 3747 KB 19/01/2021  01:27:00 C
1096 01/12/2000  01:00:00 002 05/02/2021  01:42:00 File: AJAC0120.21D.gz 2485 KB 19/01/2021  01:17:00 w
1997 10/01/2014  01:00:00 b oot o0 012600 File: ALACODESP R 20210120000.01D_305 MO.cregz 1378 KB 19/01/2021  D1:27:00 m
1908 16/10/2019 s [ File: ALBAOCESP_R_20210120000_01D_305_ MO.cre.gz  1347KB  19/01/2021  01:27:00 -
1000 02/0872011 o oo oo File: ALMEODESP_R_20210120000_01D_305_ MO.coe.gz  1722KB  19/01/2021  D1:27:00 w
2000 021272000 . = File: ANK20120.21D.g2 753KB 19/01/2021 01:17:00 <
2001 01/12/2009 o7 /072021 012400 File: ANKROOTUR_R_20210120000_01D_305_MO.cre.gz 1203 KB 19/01/2021  01:27:00 3
2002 031212000 b 003 /072021 02:54:00 File: ANKR0120.21D.g2 1355KB 19/01/2021 D1A7:00
2003 41272008 1 003 01/02/2021  01:25:00 File: AQUIODITA_R_20210120000_01D_305_ MO.cncgz 2063 KB 19/01/2021  01:27:00 -g
2004 05/12/2009 010 02/02/2021  01:37:00 File: ARGIDOFRO_R_20210120000_01D_305_ MO.cre.gz  2305KB  19/01/2021  01:27:00 =
2005 06/12/2000 il 23/02/2021 File: ARGI0120.21D.g2 WOEKB  19/01/2021  D1A7:00 L
2006 71252000 I 012 04/02/2021 File: ARIS0120.21D.g2 1152KB 19/01/2021  D1:17:00 c
o IS GE 05/02/2021  01:42:00 File: ARJGOOSWE_R_20210120000_01D_305_ MO.cre.gz  3111KB  19/01/2021  01:27:00 3
. o0t 04 06/02/2021  01:27:00 File: AUBGOODEU_R_20210120000_01D_205_MO.crcgz 2616 KB 19/01/2021  01:27:00
s 00372010 | o15 07/02/2021  01:45:00 File: AUBG0120.21D.g2 1262KB  19/01/2021 D1:17:00
2010 08/06/2011 016 08/02/2021  01:25:00 File: AUT10120.21D.g2 M3IKE  19/01/2021 01:17:00 -
o \u0r2 b o1 00/02/2021 012700 File: AUTNOOFRA_R_20210120000_01D_305_MO.cre.gz 1808 KB 19/01/2021  01:27:00 c
2 s o 00220 01:32:00 File: AUTND120.21D.g2 1614 KB 19/01/2021  D1:17:00 5
s ssroaote b o B, File: AXPYOOFRA_R_20210120000_01D_305_MO.cre.gz 1997 KB 19/01/2021  01:27:00 o
File: AXPY0120.21D.g2 2030KB  19/01/2021 01:17:00
2014 13/02/2015 oee lefiejez - 0i2ron File: BADHODDEU_R_2021012000001D_305 MO.crx.gz  2506KB  19/01/2021 01:27:00 !\’
2015 01/03/2016 b 021 13/02/2021 O1:25:00 File: BAIADOROU_R_20210120000.01D 305 MO.cre.gz 2501 KB 19/01/2021  01:27:00 N
16 o1/03/2017 L 022 14/02/2021 - 0205:00 File: BAIADT2021D.92 GTKE  19/01/2021 DL:AT:00 (=)
017 01/03/2018 023 15/02/2021  01:25:00 File: BAUTOODEU_R_20210120000_01D_305_ MO.cre.gz  S600KB  19/01/2021  01:27:00 N
2018 01/03/2019 | 024 15/02/2021  01:25:00 File; BAUTO120.210.g2 159TKE  19/01/2021 O01:17:00 N
a9 07/01/2020 023 15/02/2021  01:25:00 File: BBYSOOSVK_R_20210120000_01D_305_MO.cregz - 2080KB  19/01/2021  D1:28:00
2020 07/01/2021 ( 1) 026 15/02/2021  01:25:00 File: BCLNODESP_R_20210120000_01D_305_MO.cr.gz 1300 KB 19/01/2021  01:28:00
I 2021 15/02/2021 027 15/02/2021  01:25:00 File: BELLOOESP_R_20210120000_01D_305_MO.crx.gz 2391 KB 19/01/2021  01:28:00
| 028 15/02/2021  01:24:00 File: BOGEODPOL_R_20210120000_01D_305_MO.creugz 2582 KB 19/01/2021  01:28:00
029 15/02/2021 01:24:00 File: BOGED120.21D.92 1981KB  19/01/2021 D1:17:00 m
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FAIR GNSS data: why? ROYAL OBSERVATORY
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Q
' ? Available inf i t df lecti a
How to access GNSS observation data at present: vailable information not used for selecting g
. .
y
tvpicallv via FTP services files to be downloaded nor provided to the z
...typically via : . >
users with the downloaded RINEX files... z
wnn
(7]
Index of ftp://epncbh.oma.be/pub/obs Index of ftp://epnch.oma.be/pub/obs/2021/012/ %
/20217 t ; i . . . .
Up to higher level directory -+
Index of ftp://epncb.oma.be/pub/obs/ £ Uo 10 hicher lovel et Historical archive of dally RINEX 'Y
p to higher level directory . . . @
b Up to higher level directory Name Size Last Modified data Of E P N StatlonS Pl
Name Size  Last Modified File: ACORODESP_R_20210120000.01D_305_MCucnegz 1695 KB 19/01/2021  01:27:00
Name Size Last Modified 01 05/02/2021  01:42:00 File: ADARD120.21D.g2 T143KB 19/01/2021 11700 m
1995 24/01/2014  01:00:00 002 05/02/2021  01:42:00 File: AJACOOFRA_R_20210120000_01D_305_MO.crx.gz 3747 KB 19/01/2021  01:27:00 @ 'y @ C
1996 01/12/2000  01:00:00 002 05/02/2021  01:42:00 File: AJAC0120.21D.gz 2465 KB 19/01/2021  01:17:00 £ w
1997 10/01/2014  01:00:00 004 J/01/2021 01:26:00 File: ALACODESP_R_20210120000 01D_305 MO.cregz 1378KB 19/01/2021  01:27:00 R ' N EX files m
1998 16/10/2018  02:00:00 % 01.2921 012600 File: ALBAOOESP_R_20210120000 01D_305 MQ.coe.gz  1347KE  19/01/2021  01:27:00 -
005 /017, 26
1e0 0210872011 02:00:00 o st o1semn File: ALMEOOESP_R_20210120000_01D_305_ MO.coe.gz 1722 KB 19/01/2021  01:27:00 . )
2000 02/12/2009  01:00:00 / _flw m-m‘w File: ANK20120.21D.92 753KB  19/01/2021 DL:AT:00 o <
007 307017, 24 1 . o
2001 01/12/2009  01:00:00 o File: ANKROOTUR_R_20210120000_01D_305 MO.crx.gz 1203 KB 19/01/2021 01:27:00 :~ 3
2002 03/12/2008  01:00:00 e /012021 023400 File: ANKR0120.21D.g2 1355KB 19/01/2021  DI1T00 : =
2002 04122008 01:00:00 oos 01/02/2021 - 01:25:00 File: AQUIODITA_R_20210120000_ 01D_305 MO.cre.gz 2063 KB 19/01/2021 D1:27:00 H °
2004 05/12/2009  01:00:00 oo 02/02/2021 D1:37:00 File: ARGIDDFRO_R_20210120000 01D 305 MO.coe.gz  2305KB  19/01/2021  01:27:00 5 =
2005 D6A12/2008  01:00:00 o 03/02/2021 File: ARGID120.21D.g2 1006 KB 19/01/2021  D1:A7:00 “‘ -
02 04/02/2021  01:25:00 File: ARIS012021D.g2 TIS2KE 19/01/2021  DITT00 * (=
2006 07/12/2008  01:00:00 0
w007 T 00000 013 05/02/2021  01:42:00 File: ARIE00SWE_R_20210120000_01D_305_MO.cre.gz  3111KB  19/01/2021 01:27:00 e, . 3
! i e T
2008 191072016 02:00:00 014 06/02/2021  01:27:00 File: AUBGOODEU_R_20210120000_01D_305_MQ.cncgz 2616 KB 19/01/2021  01:27:00 =
o 015 07/02/2021  01:45:00 File: AUBGD120.21D.gz 1262KB  19/01/2021 DL:17:00 RI N EX f. I . f . f- | .
200 20/08/2010  02:00:00 . t
2010 08/06/2011  02:00:00 018 08/02/2021  01:23:00 File: AUTI0120.21D.g2 MIKE 19012021 011700 I e S . I n O rl I l a I O n O n I e S I Ze, —
o P o7 o9/02/2021 012700 File: AUTNOOFRA_R_20210120000_01D_305_ MO.co.gz  1808KB  19/01/2021  01:27:00 . . c
e 01/ HIE
2012 04/02/2013  01:00:00 08 10/02/2021 - 01:32:00 Fils AUTNOI021D 52 [ 100 OLTE d ata Own e r d ata q u a I Ity et rl CS oo =
0g ozl olzTen File: AXPVOOFRA_R_20210120000_01D_305_MO.cre.gz 1997 KB 19/01/2021  01:27:00 7 I I l =
2013 03/04/2014  02:00:00 rues el
’ File: AXPV0120.21D.92 WWKE 19012021 11700
J027, 00: 020 12/02/2021  O1:27:00
2o 13/02/2015 - 01:00:00 File: BADHODDEU_R_20210120000_01D_305_MO.cre.gz 2596 KB 19/01/2021  01:27:00 !\’
2015 01/03/2016  01:00:00 021 13/02/2021  01:25:00 File: BAIADDROU_R 20210120000 01D 305 MO.cre.gz 2501 KB 19/01/2021  01:27:00 . . o~ H H N
2016 01/03/2017  01:00:00 022 14/02/2021  02:05:00 File: BAIADI20.21D.g2 63T KB 19/01/2021  01:17:00 Statl o n S . S Ite Ogl ata I Ce n Se ( I °
17 01/03/2018 - 01:00:00 023 15/02/2021  01:25:00 File: BAUTOODEU_R_20210120000.01D_305_MQ.cregz  S600KB  19/01/2021  01:27:00 . . N
provided), networks to which the N
209 07/01/2020  01:00:00 023 15/02/2021  01:25:00 File: BBYS0OSVK_R_20210120000_01D_305_MO.creogz 2080KB  19/01/2021  01:28:00 !
2020 pr/on/20n 011700 026 15/02/2021  01:25:00 File: BCLNODESP_R_20210120000_010_305_MQ.cre.gz ~ 1300KB  19/01/2021  01:28:00 t t' b |
I 2021 15/02/2021  01:17:00 027 15/02/2021  01:25:00 File: BELLOGESP_R_20210120000_01D_305_ MO.coegz ~ 2301KB  19/01/2021  01:28:00 S a I O n e O n gS coe
028 15/02/2021  01:24:00 File; BOGEODPOL R_20210120000_01D_305_MO.cn.gz 2582 KB 19/01/2021  01:28:00 e
029 15/02/2021  01:24:00 File: BOGED120.21D.gz 1981 KB 19/01/2021  01:17:00 -
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FAIR GNSS data: why? ROYAL OBSERVATORY

OF BELGIUM

GNSS scientific organizations

g

5

General need to maximize interoperability and 2

discoverability of geodetic products and services... n

N - %

1)

IAG Reference Frame Ly ) GGOS :

Sub-commission for B4 Global Geodetic o

IGS INTERNATIONAL 5] Observing System )

Europe GNSS SERVICE Y

. m

...adopt FAIR data principles ...need for geodetic ..Working Group on S

) L] L3 m

(meta)data standards: Digital Object T

EUREFR uti renewed interest in Identifiers (DOIs) E

_ esolutions GeodesyML and in the use for geodetic data sets 3

Resolution No. 2. v

The IAG Reference Frame Sub-commussion for Europe Of contro"ed §

(EUREE) | _ - vocabularies/code lists .

considering that major funding bodies, including the InV'ted talk by K. Elger

Eumpean Com.missiom promote and require _the ) E

implementation of FAIR (F_mdablq Accessible, new version Of the RINEX S

Interoperable, and Reusable) data principles . ()

and recognising that FA]R data principles increase the value format (V4)I DOI, |IC€I’]S€, N

gi}::ﬂreuse of digital resources, by humans as well as Stat|on metadata g

In all files; N

aencourages the EUREF community to adopt these principles

in all aspects of data management Added three free text optional header lines to Table A2, Table A7, and Table A36 to

support the FAIR data principles addressing the Finding, Accessing, Interoperability and
Reusability of public data;

DOI — Digital Object Identifier

LICENSE OF USE — Data license

STATION INFORMATION — Link to station metadata

IGS/RTCM RINEX WG (E\IT
1 Decembe UNIVERSITY
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FAIR GNSS data: why? ROYAL OBSERVATORY

OF BELGIUM

V. 4

FAIR data principles

FaR DATA TRivcIPLES

To make data findable, m— o&oraw aooxl{?oquﬂw HERE
assign Persistent An! D
Identifiers to data (e.g. b 2 W &

DOls), describe data with

metadata: data about

data, a machine-readable p
and structured form of

documentation
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FAIR GNSS data: why? ROYAL OBSERVATORY
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FAIR data principles

FaR DATA TRinCIPLES

g
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To make data findable, m— o&p, A X2Q FILET HERE n
assign Persistent At ) =
Identifiers to data (e.g. b 2 W G o
DOls), describe data with 2
metadata: data about a
data, a machine-readable p a
and structured form of 3 -
documentation
L7538 €\ u
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e > REUCARLE m
n
<
¥ 3
K
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Standard communications protocol to §
retrieve metadata e.g. HTTPS, FTP and
APIs (Application Programming
Interface): a set of functions and 3
procedures to allow applications to access =~
repository data N
)
000 S
METADATA DATA N
@ e | —
EE—] —
—
c—> I
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FAIR data principles

FaR DATA TRINCIPLES
/

To make data findable,
assign Persistent
Identifiers to data (e.g.
DOls), describe data with
metadata: data about
data, a machine-readable
and structured form of
documentation

:ﬁNbAQLF

\ 2

Standard communications protocol to
retrieve metadata e.g. HTTPS, FTP and
APIs (Application Programming
Interface): a set of functions and
procedures to allow applications to access
repository data
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FAIR GNSS data: why? ROYAL OBSERVATORY

OF BELGIUM

FAIR data principles

FAR DATA TRINCIPLES
To make data findable, E—
assign Persistent
Identifiers to data (e.g.

DOls), describe data with
metadata: data about

License as metadata : license
grants permission for data re-
use under certain conditions

How DO You
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data, a machine-readable A — paTA
and structured form of . (=9 e ¢
documentation o=
< z
i AccessiBLe IS REENILE c— =
TINbR e ” REUSARLE m
0
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Y & ¥ ®® 3
°
a
Standard communications protocol to Standards for metadata aka metadata @ @ ) §
retrieve metadata e.g. HTTPS, FTP and schema: a community consensus on the @EB%%H.}E?“S
APIs (Application Programming relevant metadata for a specific purpose or
Interface): a set of functions and domain. Use of predefined, authorized
procedures to allow applications to access terms i.e. controlled vocabularies,
repository data taxonomies or ontologies
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FAIR GNSS data: why?

GNSS user community

n?

search for and download data (and
site logs) from multiple stations

get data usage conditions
acknowledge data providers

FAR DATA PRINCIPLES

TinbagLE

PAccessiBLE

GNSS organizations
HE-W-EE

| GS INTERNATIONAL
GNSS SERVICE

=1 GGOS

%4 Global Geodetic
Observing System

interoperability & discoverability
standards and controlled vocabularies
metadata

data license

DOI
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FAIR GNSS data: why?

FAIR GNSS data: why?

GNSS user community

?
.2
search for and download data (and .
site logs) from multiple stations .
get data usage conditions .
acknowledge data providers .

GNSS organizations
EE-B-EE

|GS INTERNATIONAL
GNSS SERVICE

=1 GGOS

74 Global Geodetic
Observing System

interoperability & discoverability
standards and controlled vocabularies
metadata

data license

DOI

Y

...evolve towards FAIR GNSS data!
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*
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2021-2022 project (extended to mid-2023)

UNIVERSITY

Belgian national project funded by Belgian Science Policy Office ﬂl@po

be
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Meeting agenda

FAIR GNSS data: why?

FAIR-GNSS workflow & progress

DOI & K. Elger invited talk
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((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS workflow

Assign a persistent identifier (PID)

STEP 1

777 gy (@ DataCite

TinbaBLE
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Globally unique and persistent identifiers
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((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS workflow
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STEP 1 Assign a persistent identifier (PID) STEP 2 Data are described with rich metadata E
000 A
!
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FAIR-GNSS workflow

How DO You
oFeN B X2QFUE?
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STEP 1 Assign a persistent identifier (PID) STEP 2 Data are described with rich metadata E
222 ' DATA 2
. (—13) | METADA & )
777 g > DataCite = |—> B z
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Globally unique and persistent identifiers . Metadata, machine-readable and structured documentation
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Standard communications protocol to
retrieve (meta)data
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((%)> FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS progress

EUREF Symposium 2021
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« Overview of relevant FAIR data guidelines and data assessment tools/metrics
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((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS progress

EUREF Symposium 2021
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Explore Design  Implement

« Overview of relevant FAIR data guidelines and data assessment tools/metrics
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 |dentification of GNSS data issues wrt FAIR principles

- How GNSS observation data and station information data are organized at ROB *xx*
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((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS progress

EUREF Symposium 2021
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3

Explore Design  Implement

Overview of relevant FAIR data guidelines and data assessment tools/metrics

|dentification of GNSS data issues wrt FAIR principles

How GNSS observation data and station information data are organized at ROB

Explore:
= user perspective on GNSS metadata

« existing metadata standards (if any) for GNSS data

« use of metadata within the GNSS community (including use of PID/DOI)
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FAIR-GNSS progress

... today, @ EUREF Symposium 2022

Explore Design  Implement
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« Select/implement the most appropriate metadata schemas for GNSS data:
« DOIl: relevant DOl metadata (based on DataCite schema) for GNSS datasets
« RINEX data: DCAT-based application profile
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 Station information: extended GeodesyML

220z ‘z™unf

—_——

GHENT
UNIVERSITY



£3% "
J * X Kk
* e K K

((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS progress

... today, @ EUREF Symposium 2022

Explore Design  Implement
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« Select/implement the most appropriate metadata schemas for GNSS data:
« DOIl: relevant DOl metadata (based on DataCite schema) for GNSS datasets
« RINEX data: DCAT-based application profile
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 Station information: extended GeodesyML

« Feedback & interactions with: GGOS WG on DOI, IGS IC and GeodesyML developers, ESA
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FAIR-GNSS progress

... today, @ EUREF Symposium 2022

Explore Design  Implement
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« Select/implement the most appropriate metadata schemas for GNSS data:
« DOIl: relevant DOl metadata (based on DataCite schema) for GNSS datasets
« RINEX data: DCAT-based application profile
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 Station information: extended GeodesyML

« Feedback & interactions with: GGOS WG on DOI, IGS IC and GeodesyML developers, ESA
« GNSS databases validation, restructuring and mapping to prepare GNSS data Kook
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((%)) FAIR-GNSS workflow & progress ROYAL OBSERVATORY

FAIR-GNSS progress

... today, @ EUREF Symposium 2022

Explore Design  Implement
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Select/implement the most appropriate metadata schemas for GNSS data:
« DOIl: relevant DOl metadata (based on DataCite schema) for GNSS datasets
« RINEX data: DCAT-based application profile
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 Station information: extended GeodesyML

Feedback & interactions with: GGOS WG on DO, IGS IC and GeodesyML developers, ESA
GNSS databases validation, restructuring and mapping to prepare GNSS data Kook
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DOl & K. Elger invited talk BRI
OF BELGIUM
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Kirsten Elger
invited talk

GGOS 4 '

Global Geodetic
Observing System
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Towards FAIR GNSS data

-

TinbaBLE

Globally unique and persistent identifiers @

zZz7 @iy (@ DataCite

~

Assign a persistent identifier (PID)

—

Access|BLE

How DO You =
OPEN A X2Q FUE.
'

Data are described with rich metadata

000
! DATA
(—Ta) | METADA &
i |=—> H
[ X —]
o c—

Metadata, machine-readable and structured documentation

Standard communications protocol to
retrieve (meta)data

000 ]

METADA © # DATA
®|= = H
=== h

APIs (Application Programming Interface)
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DOI & K. Elger invited talk FrIRLArT;

DOIs for GNSS data

Most obvious choice: Digital Object Identifiers @- " provided by DataCite (& DataCite

Digital Object Identifiers (DOIs) for data
DOI is a character string (standardized by ISO) used to
uniquely identify an object such as journal articles,
research reports and data sets, e.g.

https://doi.org/10.24414/ROB-EUREF-HDC

Prefix Suffix

Seismological community: (FDSNB recommendations and DOI naming
UNAVCO (...already minting DOIs for GNSS datasets), GFZ, CDDIS, EPOS, ROB, ...
GGOS working group on DOI: a common approach to assign DOI to geodetic data and products

Data citations and open research data assessment metrics DATA}E

OF BELGIUM
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DOls for G

https://doi.org/10.24414/ROB-EUREF-HDC

® ORGANISATION ~

DOI landing page

NETWORK & DATA ~ PRODUCTS & SERVICES = DOCUMENTATION ~ NEWS, EVENTS & LINKS ~ Q

EUREF Permanent GNSS Network Historical Data Center

NSS data

DOI:

Title:
Authors:
Published:
Publisher:

Description:

Data Citation:

Resource Type:
Data availability:
Publication Access:
License:

Keywords:

GCMD Science Keywords:

https://doi.org/10.24414/ROB-EUREF-HDC
EUREF Permanent GNSS Ne
C. Bruyninx, ). Legrand , A. Moyaert, D. I
2022

Royal Observatory of Belgium (ROB)
The EUREF Permanent GNSS Network (EPN) historical data center is a repository with the daily RINEX observation
data of all EPN stations (https://epncb.oma.be/_networkdata/stationlist.php) including historical data from before

| Data Center

esmaker

the stations were included in EPN. All RINE es have been curated to include correct station configuration
information. A detailed description of the directory structure of the repository is available from

ty is available from https://epncb.oma.be

https:/epncb.oma.be/ftp/center/data/EPN.HDC. Information on data qu
/_networkdata/data_quality/

C. Bruyninx, J. Legrand . A. Moyaert. D. Mesmaker (2022): EUREF Permanent GNSS Network historical data center,
i.org/10.24414/ROB-EUREF-HDC

CC BY 4.0

EPN, EUREF, GNSS, RINEX

EARTH SCIENCE > SOLID EARTH > GEODETICS

S > METADATA HANDLING

> DATA MANAGEMENT/DATA HANDLING > CATALOGING

*
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DOl & K. Elger invited talk FYSTNEIETT
OF BELGIUM
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DOI & K. Elger invited talk Ft7RI Il
OF BELGIUM

‘ *

DOIs for GNSS data

https://doi.org/10.24414/ROB-EUREF-HDC

oriame nameType="Personal":>Bruyninx, Carine:/creatorName:
enName>Carines/ giventame:
lame >Bruyning: /fami
dentifier nameldent
ion:Royal Observatory

DOI landing page

_ ORGANISATION ~ NETWORK & DATA ~ PRODUCTS & SERVICES = DOCUMENTATION ~ NEWS, EVENTS & LINKS ~ Q

org"xhttps:/forcid. org/ 8008 - SBRl -6492 - 3941

¥ocreators
<creatorName nameTyp

g
=
o
o
o
w0
m
>
>
1)
2
w0
7
o
)
(i
o

<fcreators
¥ ocreators
<crestoriame nameType="Fersonal”:Moyaert, Ann</creatorflame:
axAnn</givenhame:>
lame :Moyaert</familyName»
ion:Royal Observatory of Belgiume/

EUREF Permanent GNSS Network Historical Data Center

filiation:

S 43dN3

DOI: https://doi.org/10.24414/ROB-EUREF-HDC <fcreators

Title: EUREF Permanent GNSS Network Historical Tecreatars

Itle: (R ETIARENTIL NS AR ENWOI R STOTIE <creatoriame nameType="Personal”:Mesmaker, Dominigue:/creatoriame:
Authors: C. Bruyninx, J. Legra zme>Dominiques/givaniame »

Published: 2022

lame >Mesmaker</fami
Publisher: Royal Observatory of Belgium (
The EUREF Permanent GNSS MNet

Data Center

nd , A. Moyaert, D. Mesmaker

filiation:
<fcreators
<fcreatorsz

wnisodwA

ork (EPN) historical data center is a repository with the daily RINEX observation ¥etitlacs
data of all EPN stations (https://epncb.oma.be/_networkdata/stationlist.php) including historical data from before le xml:lang="en">EUREF Permansnt GNSS Metwork Historical Data Center</titles
o the stations were included in EPN. All RINEX data files have been curated to include correct station configuration «/titles» § _— ) ) o
Description: . ) o ; . . ) ) ¢publisher wml:lang="en":>Royal Observatory of Belgium</publisher:
information. A detailed description of the directory structure of the repository is available from ¢publication¥ear>2822</publication¥ears
https:/epnch.oma.besftp/center/data/EPN.HDC. Information on data quality is available from https://epnch.oma.be ¥esubjectss e [<
csubject:EPNe /subje
/_networkdata/data_guality/ <subje fsubject> =
o C. Bruyninx, J. Legrand . A. Moyaert. D. Mesmaker (2022): EUREF Permanent GNSS Network historical data center, csunle . o
Data Citation: ) o -~ ~ <subje i L= _ o _ N
htt 0i.0rg/10.24414/ROB-EUREF-HDC csubject xml:lang="en" schemsURI="https .nasa.gov/kms/concepts /concept_scheme/scisncekeywords/” s -
Resource Type: Dataset SCIENCE &gt; SOLID EARTH &gt; GEODETICS N
T o csubject xml:lang="en" schemsURI="https .nasa. gov/kms/ concepts//concept_scheme/sciencekeywords/ ™ s (=)
Data availability: METADATA HANDLING N
Publication Access: https://www.epncb.oma.be/ftp/obs schemeURl="https -nasa. gov/kms/concepts/concept_scheme/sciencekeywords/™ s N
. ; DATA MAMAGEMENT/DATA HANDLING &gt; CATALOGING:/subjects
License: CCBY4.0 esubject ang="en" schemeURI="https: /gemd.earthd nasa.gov/kms/ concepts/concept_scheme/scisncekeywords/™ s
Keywords: EPN, EUREF, GNSS. RINEX SCIENCE SERVICES &gt; DATA MANAGEMENT/DATA HANDLING &gt; DATA ACCESS/RETRIEVAL«</subject:
’ ST ¢/subjectss
EARTH SCIENCE > 50LID EARTH > GEODETICS cresourcelType resourceTypeGeneral="Dataset”:Dataset</resourceTypes
GCMD Science Keywords: RVICES > METADATA HANDLING ¥ cdates> e :
_ B . . o o _ B te ype="Available"»199c/</date> ””"l
EARTH SCIENCE WVICES > DATA MANAGEMENT/DATA HANDLING > CATALOGING </dates>» UL
verightslists
«rights :1 " rightsldentifierScheme="SPOX" rightsIdentifier="CC-B GHENT
ri icenses/by/d.
o UNIVERSITY
¥ cdesc
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DOI & K. Elger invited talk Ft7RI Il

EPN HDC & DOls for GNSS datasets

Station managers will be able to insert DOIs for daily RINEX dataset
of their stations in an upcoming version of M3G
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DOl & K. Elger invited talk FYSTNEIETT

EPN HDC & DOls for GNSS datasets

Station managers will be able to insert DOIs for daily RINEX dataset
of their stations in an upcoming version of M3G

elep SSNO div4 spiemol

A Agencies Stations Metadata Catalog EPOS Data Nodes Ng

m

; c

Modify network (ROB_GNSS) i

(only possible for GNSS ~‘<§

Networkinformation networks, at present) 3

=

\I;'::':E?\ [qe # Agencies Stations Metadata Catalog EPOS Data Nodes Network® Documentatiof Abouf ROB 3
i Managed Networks

ttpsi//doi.org/10.24414/F5TB-P256

220z ‘z™unf

_ oo o NETWORK ~ PRIMARY  SECONDARY
teps:f/doi.ore/10.2441 4/FSTS-P256 s
tps://doi.org/10.244 5T8-P256 ABBREVIATION ~ NETWORK NAME MANAGER? CONTACT CONTACT DOIlz ADDITIONAL INFORMATION o

Additional information (all) (all) (all) (all) (all) (all)

ROB_GNSS  ROB GNSS Network ROB f";ﬁy Ann Moyaert
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DOI & K. Elger invited talk FrIRLArT;

EPN HDC & DOls for GNSS datasets

Station managers will be able to insert DOIs for daily RINEX dataset
of their stations in an upcoming version of M3G

elep SSNO div4 spiemol

Station managers unable to mint DOIs:
« ROB will offer to mint DOIs for GNSS data in EPN HDC:

= proposed DOl metadata based on (extended) GeodesyML
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= DOI metadata validated by the station managers
= DOI minted by ROB
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Proposed DOl metadata

Under discussion within the
GGOS WG on DOIs g9 7] GGOS

Global Geodetic

S Observing System

(@ DataCite

Values from IGS site log/

resourceType (M)

1.Site Identification of the GNSS Monument Site Name/ title (M)
<geo:siteldentification>
<geo:siteName>
12. Responsible Agency (if different from 11) Agency/ creator (M)
<geo:siteOwner gml:id="siteOwner">..
<gmd:organisationName>

<geo:license codeSpace= rights (O)
"urn:gnss-metadata.eu:gnss:license" codelList=
"https://gnss-metadata.eu/GeodesyML_ext/codelists/

license-codelists.xml" codeListValue="CC-BY-4.0">

<I[CDATA[CC-BY-4.0]]>

</geo:license>

*
* %k ok kK
L * Kk k k

DOl & K. Elger invited talk FEART Y
OF BELGIUM

XML

elep SSNO div4 spiemol

Dataset

<title xml:lang="en">ELISO0ATA -
GNSS station at Princess Elisabeth
Station Antarctica </title>

<creator>

<creatorName nameType="Organizational">
Royal Observatory of Belgium

</creatorName>

<nameIdentifier schemeURI="https://ror.org/"
nameldentifierScheme="ROR">
https://ror.org/00hjks330</nameldentifier>
</creator>
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<rights xml:lang="en"
schemeURI="https://spdx.org/licenses/"
rightsIdentifierScheme="SPDX"
rightsIdentifier="CC-BY-4.0"
rightsURI="https://creativecommons.org/licen
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FAIR GNSS data: why?

FAIR-GNSS workflow & progress
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Towards FAIR GNSS data R

3
4 I :
o%p»)N .'«()é’(‘(?o@u"lléf' §
Assign a persistent identifier (PID) Data are described with rich metadata

STEP 1 gnap >
g ! DATA ~
. (=I=) | METADA & ()
.. 75 (> DataCite = |—> H Z
TinbaBLE wn
_lmeizopeeww CI: o
=
. . . e Y

Globally unique and persistent identifiers Metadata, machine-readable and structured documentation 5)"[5

o J

Standard communications protocol to
retrieve (meta)data
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Metadata ROYAL OBSERVATORY
OF BELGIUM

Rich metadata for GNSS data

S

S

Q

................................... a

. *" RINEX-specific @

Adva ntages Of rICh metadata: :. metada?a (|e Created on- E

. . . : the-fly upon data =
provide all the information a user needs to i download): e
. . » Data identifier, repository, ~ A

know when querying or downloading data i creation & publication : » 2
: date, data license, : - - 2

easy discovery and harvesting of specific data | i summaryandkeywords, 9 4 o
i i Optionally: quality check E

by machines (standardized vocabulary and . reauite MDA flo ao S
Station-specific T

format) metadata: A
.ors . 3
Interoperability with other data sets Site log + DO 3
H ' (including data license) 2

several metadata exchange formats can be S 5

. , Optionally: GNSS
provided (user can select the most suitable) A el Sl
station contributes,
individual antenna
calibration, ETRS89
coordinates, ...

o
c
>
)
N
N
o
N
N
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Metadata

Rich metadata for GNSS data

Advantages of rich metadata:
provide all the information a user needs to
know when querying or downloading data
easy discovery and harvesting of specific data
by machines (standardized vocabulary and
format)
Interoperability with other data sets
several metadata exchange formats can be

provided (user can select the most suitable)

----------------------------------
* .

" RINEX-specific

! metadata (i.e. created on-
the-fly upon data
download):

Data identifier, repository,
creation & publication
date, data license,
summary and keywords,

:  Optionally: quality check
%, results, MD5, file size, ...

¢ *
., .

-------------------------------
summ

v

Proposal for a RINEX-specific
metadata schema

Station-specific
metadata:

Site log + DOI
(including data license)

Optionally: GNSS
network to which
station contributes,
individual antenna
calibration, ETRS89
coordinates, ...

l

Proposal for station-specific
metadata
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ROYAL OBSERVATORY
OF BELGIUM

)
2
Q
=
Q.
("]
m
2
A
(1)
2
nn
n
Q.
<))
o
Q

wnisodwAs 433N3

220z ‘z™unf

GHENT
UNIVERSITY




*
[E ‘ % %k Kk Kk
_J * Kk k k

Metadata ROYAL OBSERVATORY
OF BELGIUM

Station information: relevant metadata

g
=
Q
=
> Station-specific . . o
Y metadata: ... considering o
Y ok Site log + DOI * FAIR data principles | 2
(including data license) = include license information Z
! station Optionally: GNSS » include provenance information o
P (R e TEEHELL £ Ll = standardization via code list files o
K ! station contributes,
. individual antenna ;
e, ST * user requests when querying and/or
coordinates, ... ' downloading station information

...extend an existing metadata schema to exchange
GNSS station information: GeodesyML
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Australian Government

“cemimenras . @€OC@SYML
» a Geography Markup Language (GML) application
schema for transfer of geodetic information

220z ‘z™unf

« aligned with international standards (ISO19115-
1:2014 and the GML developed within the OGC)
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Metadata ROYAL OBSERVATORY
OF BELGIUM

Station information: relevant metadata

)

S

Y

> Station-specific . . o

Y metadata: ... considering o

Y ok Site log + DOI * FAIR data principles | 2

(including data license) = include license information Z

; station Optionally: GNSS » include provenance information :’,,_

P (R e TEEHELL £ Ll = standardization via code list files &
E | station contributes,

” individual antenna ;

e, ST * user requests when querying and/or m

coordinates, ... downloading station information o

3

. * o

...extend an existing metadata schema to exchange * % % kK 2,

GNSS station information: GeodesyML XA 3

n } Metadata Management and Distribution
---—-- Int t' | GNSS S . System for Multiple GNSS Networks
Government . L] nternationa ervice -
Geoscience Australin GeOdesyML |GS A voluntary organization to ensure open access anf high -:_1_u.ali'_\; ;NSS prcc.{c‘.s sir-.:e ?994..

» a Geography Markup Language (GML) application T el O B T
schema for transfer of geodetic information &

o
c
>
)
N
N
o
N
N

(R) Overview [ Repositories 1 M Projects (3]

« aligned with international standards (ISO19115- Popular repositories '(‘i’gsa;‘eanﬂfn";:ga;dmss nl
1:2014 and the GML developed within the OGC) GeodesyML log metadata using the new

GeodesyML

GHENT
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Metadata ROYAL OBSERVATORY

Station information: extended GeodesyML

...provenance information: ( For example:
e.g. publisher, track modifications,
data license, < geo:license as a new property of the geo:Document
GNSS networks. GeodesyML class +
identifiers (ROR or ORCID) an associated code list file
license-codelists.xml
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controlled terminology/ code lists for: codelistItens
° teCtOnlc plate5, <Lc:e_i?:uicti?na:’}' ;|"._:i:=i{;ecces,}j-r-'uL__ice.'selypel'_:hde'} o
K <gml:description:File License information</pml:description:
O rece|verﬁrmware, <gml:identifier codefpace="urn:gnss-metadata.eu:gnss:license’ *oeodesyMl_Licenselypelode«/gnl: identifiers
« GNSS data centers, networks, ccoseintrs

° types Of Changes in the Site |Og, sCodebefinition gnl:id='LicenseTypeCode CC-BY-4.8's

<gml:description xlink:href="https:ffcreativecommons.org/licenses /by 4.8/ >

wnisodwAs 433N3

<gml:identifier codeSpace='urn:gnss-metadata.eu:gnss:license’ >CC-BY-4.8¢/gnl: identifiers
<gml:name codeSpace='urn:gnss-metadata.eu:gnss:license’ >Creative Commons Attr

< /CodeDefinition >

<fcodeEntry > E
=
odeEntry: )

<code ]
<CodebDefinition gml:id="LicenseTypelode_CCA">» ',\’
<gml:description xlink:href="https:/fcreativecommons.org/publicdomain/zeros/1. o
N
N

Get all this extra information o
when downloading GeodesyML | </Codedefinitions
ﬁles </codeEntry >
e.g. from M3G ¢f/CodelistDictionary>

K < fcodelistItem:
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Metadata ROYAL OBSERVATORY

Station information: extended GeodesyML

Discussed with the GeodesyML Task Team

...provenance information:

. . . H ROB-GMSS / GeodesyML_proposal
e.g. publisher, track modifications, YRR

Documentation, examples, comments:

elep SSNO div4 spiemol

data license, < G Flee o Emmes F o ht'?ps://,qithub.corfw/ROI?i-Gl\liSS/(%eodevaL proposal
GNSS networks.

identifiers (ROR or ORCID) P main ~ | P 2omnches ©0tags ST coce- |
controlled terminology/ code lists for: we  m3g-rob Updated README sfsadzs onMar31 (D24 commits m
* tectonic plates, codelists Fix personal info » merths ago 5
* receiver firmware, docs Fix personal info 2 months ago %
» GNSS data centers, networks, cramples 06 ¢ personal info 2 months ago E
+ types of changes in the site log, b CEETEE oimted READHE 2 morthe sae E
3

README.md

¥ ROB-GNSS / GeodesyML | public £ Notifications % For
forked from GeoscienceAustralia/Geodesy L G eod esy M L p rD po Sa I

<> Code 1% Pullrequests (&) Actions [ Projects [0 Wiki () Security |~ Insights
As discussed during the first “GeodesyML Discussion” meeting {26.10.2021), we propose to enrich GeodesyiL's
functionalities by exploiting existing classes and including additionzl ones.

OngO|ng: Here's a short version of the proposal:
This branch is 1 commit ahei 2 g
GeoscienceAustralia/Geodes I m p | e m e ntatl O n Sta rted + s |ntroduction

o
c
>
)
N
N
o
N
N

¥ dev ~ ¥ 10 branch

W geo:Document SI'Gper‘tiES: geo:license & geo:ikeywords

new GeodesyML repo @IGS . Ne T
. K * Mew class lgear:r-'e:adata UNIVERSITY



https://github.com/ROB-GNSS/GeodesyML_proposal
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.

RINEX files: identify

EEEEEEEEEEEEEEEEEEEEEEEEEEE
" e,

RINEX-specific
metadata (i.e. created on-
the-fly upon data
download):

*

Data identifier, repository,

BE0EE

relevant metadata

y ...extensive work on data inventory and
databases restructuring (modernization of

Metadata

RINEX files

wnmngy
.* L
. *

creation & publication
date, data license,
summary and keywords,

.

S

-my
R e

*
*

Optionally: quality check
results, MD5, file size, ...

. .
.
Tappant®

. .
®sasssssssssssssssessnmsnmmnnnns®

‘e

. *
- .
“ssEsssssEsEEEEEEEEEEEEEEEEnnn® L

Modernization of the EPN
Historical Data Center

C. Bruyninx, J. Legrand, F. Bamahry, A. Miglio, A. Fabian
Royal Observatory of Belgium

m
-
2
m
"
o0
7
2
@
&
3
2
(=
w
N
N
&
&
o
S
e
]

EPN HDC)...

*

] gnssdata v

idfile BIGINT(20)
fileversion SMALLINT(6)
longmarkername CHAR(9}
rinex_format CHAR(2)
filedate DATETIME
filename VARCHAR(60)
filesize INT(11)
checksum_md5 CHAR(32)
checksum_shal CHAR(40)
datefirst DATETIME
datelast DATETIME

flag SMALLINT(6)

deleted INT(11)
check_mode TINYINT(4)

 table_timestamp TIMESTAMP(6)

>

A
" file_changes >

| gnssdata_headers ¥

¥ idfile BIGINT(20)
filename VARCHAR(50)
rinex_version VARCHAR(5)
rinex_type VARCHAR(20)
marker_name VARCHAR(60)
marker_number VARCHAR(20)
observer VARCHAR(20)
agency VARCHAR(40)
receiver_sn VARCHAR(20)
receiver_type VARCHAR(20)
receiver_vers VARCHAR(20)
antenna_sn VARCHAR({20)
antenna_type VARCHAR(20)
antenna_delta_h FLOAT(14,4)
antenna_delta_n FLOAT(14,4)
antenna_delta_e FLOAT(14,4)
approx_position_x FLOAT(14,4)
approx_position_y FLOAT(14,4)
approx_position_z FLOAT(14,4)
interval_header FLOAT(10,3)
interval_obs FLOAT(10,3)
time_first_obs DATETIME
time_system CHAR(3)
time_last_obs DATETIME

> table_timestamp TIMESTAMP(6)
>

] gnssdata_pgm v
id_pgm BIGINT(20)

2 idfile BIGINT(20)
pgm VARCHAR(20)
pgm_run_by VARCHAR(20)
pgm_date_string VARCHAR(20)
pam_date DATETIME(6)
from_comment SMALLINT(6)

*
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facilitate GNSS observation data exchange...do not S .

antenna_type VARCHAR(20) B — — — — —

reinvent the wheel: DCAT-AP “

antenna_delta_n FLOAT(14,4)

deleted INT(11) receiver_sn VARCHAR(20) N
1
|
|
|
I
1

B
Metadata ROYAL OBSERVATORY
° ° ° OF BELGIUM
RINEX files: identify relevant metadata
. g
e, 3
RINEX-specific . . . a
% -~
metadata (i.e. created on- ¢ ...extensive work on data inventory and @
: 7 . . . ]
s pon data : 'y W databases restructuring (modernization of >
: : ? » P
Data identifier, repository, : EPN HDC) o
X L : RINEX files . - Z
creation & publication : + | w
date, data license, E :d:n:;;t:(zo) v I :
summary and keywords, Py leverson SHALLINT(6) T file_changes > o
H % : longmarkername CHAR(9) 8
. . E “. 1 rinex_format CHAR(2) | gnssdata_headers ¥ " gnssdata_pgm v
Optionally: quality check : Kt fledate DATETIME Y e BIGINT(20) e pom SIGINTCD)
results, MDS5, file size . I filename VARCHAR(60) filename VARCHAR(S0) » idfile BIGINT(20} m
‘.. 12 12 1o “.0 : filesize INT(11) rinex_version VARCHAR(5) pgm VARCHAR(20) C
®sssssssssssssssnsEnnEnEnnnnnun?® o e -H {  checksum_md5 CHAR(32) rinex_type VARCHAR(20) pam_run_by VARCHAR(20) w
checksum_shal CHAR(40) marker_name VARCHAR(60) pgm_date_string VARCHAR(20) m
datefirst DATETIME marker_number VARCHAR(20) pgm_date DATETIME(6)
datelast DATETIME observer VARCHAR(20) from_comment SMALLINT(6) ‘l<h
flag SMALLINT(6) agency VARCHAR(40) > 3
...structured information: metadata schema to 3
table_timestamp TIMESTAMP(6) receiver_vers VARCHAR(20) w0n
3

antenna_delta_e FLOAT(14,4)
approx_position_x FLOAT(14,4)

Data Catalog Vocabulary (DCAT) - Wsr., approx_posiion_y FLOAT(14,4)

o
c
=
Ve I’S i 0 n 2 ~ approx_position_z FLOAT(14,4) m
. interval_header FLOAT(10,3) N
W3C Recommendation 04 February 2020 nteralobs FLOAT(L0.5) _h’
DCAT Application Profile for data portals in Europe S B S
Ve rs i on 2 - 1 - 0 EumE time_last_obs DATETIME N
Commission table_timestamp TIMESTAMP(6)
— .

metadata mapping

INSPIRE =) DCAT mp T
GHENT

)
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Metadata

RINEX files: proposed metadata schema

type of RINEX file (e.g.,
compression format,
frequency)

RINEX file header: GNSS

antenna and receiver type, ...

GeodesyML: GNSS antenna
and receiver type, ...

software used to generate
the RINEX file.

GNSS-DCAT-AP

\ :

...structured information in a
metadata schema: GNSS-DCAT-AP

...will facilitate search for and
download of daily RINEX data
via APl or GUI

*
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RINEX files: proposed metadata schema

OF BELGIUM

g

GNSS-DCAT-AP “;.’_
= / 7

>

[. type of RINEX file GNSS-DCAT-AP recommended classes ?

(e.g., compression < Class name Mandatory/ Description é

* format, frequency) g;%%mendedl 4

Y

GNSS observation data anss:0OBSData Recommended Domain specific vocabulary for RINEX

observation files

m
c

-

m

T

wn

3

properties 35

gnss:0B5Data o
Range & Mandatory/ Description c

Cardinality Recommended/ 3

\_ Optional

file format gnss-format rdfs:Literal [0..n] Recommended RINEX 2 [ RIMEX 3/ E
RIMEX 4 =

(]

frequency gnss-frequency det:Frequency[D.1 | Cptional Dailyhourly RINEX files N

N

(=]

CRX compression | gnss-compressFormat xgd-boolean[D. 1] Optional CRX compressad RINEX B

file (CRX RINEX)
CRX version gnss.compressFormaiTy | rdfs:Literal [0..n] Cptional Crinex Version (e.g. 3.0)
pe —
i
\ GHENT

UNIVERSITY
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-
$
GNSS-DCAT-AP GNSS-DCAT-AP recommended classes Y
= = (o
P (7]
= ; Class name URI Mandatory/ Description -n
L
type of RINEX fl.le FE e =
< e.g., compression Optional ~
(9]
GNSS station antenna gnss:Antenna Recommended Domain specific vocabulary for the
format, frequenc 4
+ antenna associated with gnss:Station w
Q.
ila- GNSS observation data agnss:0OBSData Recommended Domain specific vocabulary for RINEX Q
° +
) RINEX file: GNSS Domein specic g
antenna and receiver , —
GNSS observation data gnss:0OBSHeader Recommended Domain specific vocabulary for the m
header information in the RINEX observation c
g e
file header associated with m
anss:0BSData -
0
* SOftwa reu Sed to GNSS observation data anss:PGM Recommended Domain specific vocabulary for §
generating software software used to generate the RINEX
ge ne rate th € file associated with gnss:OBSData -8
H (7]
RINEX file z
GNSS station receiver anss:Receiver Recommended Domain specific vocabulary for the
receiver associated with gnss:Station 3
* G eo d e Sy M |— G N S S GNSS station gnss:Station Recommended Domain specific vocabulary for station
H infi ti
antenna and receiver information

\ type,

220z ‘z™unf
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-
$
GNSS-DCAT-AP GNSS-DCAT-AP recommended classes Y
= = (o
P (7]
= ; Class name URI Mandatory/ Description -n
L
type of RINEX fl.le FE e =
< e.g., compression Optional ~
(9]
fO rmat fre uenc GNSS station antenna anss:Antenna Recommended Domain specific vocabulary for the Z
! 172
+ antenna associated with gnss:Station w
Q.
ila- GNSS observation data agnss:0OBSData Recommended Domain specific vocabulary for RINEX Q
° +
) RINEX file: GNSS Domein specic g
antenna and receiver , —
GNSS observation data gnss:0OBSHeader Recommended Domain specific vocabulary for the m
header information in the RINEX observation c
g e
file header associated with m
anss:0BSData -
0
° SOftwa re u SEd to/, GNSS observation data anss:PGM Recommended Domain specific vocabulary for §
generating software software used to generate the RINEX
ge ne rate th € file associated with gnss:OBSData -8
H (7]
RINEX file 2.
GNSS station receiver anss:Receiver Recommended Domain specific vocabulary for the
receiver associated with gnss:Station 3
* G eo d e Sy M |— G N S S GNSS station gnss:Station Recommended Domain specific vocabulary for station
. infi i
antenna and receiver information

\ type,

220z ‘z™unf
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RINEX files: proposed metadata schema

OF BELGIUM

-
o
=

GNSS-DCAT-AP GNSS-DCAT-AP recommended classes ]
= - o

= ( : Class name Mandatory/ Description i

+ type of RINEX file FE e =

{ (e.g., compression Optional 2

format , freq uen Cy) GNSS station antenna gnss:Antenna Recommended Domain specific vocabulary for the 5

+ antenna associated with gnss:Station (7,)

Q.

o GNSS-DCAT-AP optional classes -

/| RINEXfile: GNSS P g

antenna and receiver Class name Mandatory/ Description
t Recommended/
ype' Optional

m
c
-
m
GNSS station antenna from geo:GNSSAntenna Optional Antenna info from GeodesyML T
° Softwa re u Sed to GeodesyML installed on gnss:temporal (associated ~‘<n
with gnss:Station) 3
generate the =
. GNSS station monument geo:Monument Optional Monument info from GeodesyML 8
Rl N EX f| | e from GeodesyML (associated with gnss:Station) c
3
GNSS station receiver from geo:GNSSReceiver Optional Receiver info from GeodesyML
° . GeodesyML installed on gnss:temporal (associated
GeOdeSyM L GNSS with gnss:Station)
antenna and receiver

\ type,

220z ‘z™unf
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RINEX files: proposed metadata schema

OF BELGIUM

S
5
GNSS-DCAT-AP g
= >
DCAT-AP recommended classes =
Class name Mandatory/ Description 2
Recommended/ wn
+ Optional :
Q
/ . License document det-LicenseDocument Recommended A legal document giving official 8
L Data | |cense permission to use the dataset.

m
c
o)
i | T
* Qua“ty metrics dcat:Dataset J<"
~ Range & Mandatory/ Description _g
Cardinality Recommended/ o
Optional 2
has quality dgvhasQualityMeasure | dgv.QualityMeasure | Optional A guality measurement 3

measurement ment ment [0..n) perfiormed on the Dataset

(e.g. ratic of the number of
GPS observations, on at
least two frequencies, in
the daily RINEX file with
respect to the number of
expected observations)

S
c
>
)
4o
N
<]
N
N

)

GHENT
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RINEX files: proposed metadata schema
4 h

Q
i i i i -
GNSS-DCAT-AP GNSS-DCAT-AP; an extension of the DCAT Application Profile =
— for GNSS observation data ;
—_—
Version 0.2 H ROB-GNSS / GNSS-DCAT-AP | pusiic a
+ ) detiomnse Proposal for a DCAT-AP extension for GNSS observation data (7,
B N
1
«mandatory» ¥aOul 0
dcat:Dataset « " ¥ 1star % 1fork o
«recommended» dct:LicenseDocument F
«mandatory» dcat:Distribution =
detdescription [1..n] recommendeds =4
detidentifier [0..n] «mandatory» dettype (0.n] Y
dettitle 1 n]ed dfé;ﬁff:::f; 10| 1
«recommended» ' b o o
deatcontactPaint (0..n] jg:‘}:‘r’”‘;“[;“';l‘"y 0.1
deatkeyword [0.n] deatdistibution | optional» deataccessSenvice. <> Code (D Issues
dctspatial [0..n] wecommended» | dcatbyteSize [0.1] I~ «optonab»
ucl:|emp|oral [0.n] :pd::me:ksumF |n..1£'t i ot m
<optionabs cat compressForm cticense
uzs(azg:ssﬂigms [0..1] deat uomlumum 0.1 wecommended» C
det:conformsTo [0..n] gzl:':;ﬁz o) o
deatlandingPage [0..n] e pal N ¥ main - Go to file
ugv:ha:ou‘:luyhlgeasluremem [0..n] detiite (0.0] R m
adms:identifier [0..n) fi % Z
o;wve.smmzo[:y ,1{0 ] g dcat:DataService M
adms:versioni es [0..n] oT 01 /!\ amondali
o 4\ um\pv‘;uun\{mukqx n b GNSS-DCAT-AP v0.2 G A= =1 @ 2 m
-y deatservesDatasel J detiite 0. ) gnss-rof A -AP VU2 <3 days ago <
(e “reconmendeds
SRS 1 dcatandpoiniDescripton 0.1) 3
detaccessRights [0..1]
gnsspebdesymi it I Craft 2% days ago ©
«u'.vllll.uhd» dcat:downloadURL [0..n] °
nss sitelog
et [ READMEmd 28 days ago =
- 3:::;:2& = «ecommended» :
gnss:Station gnssimonument 3
<ecommended ) — README.md
gnss:OBSData «optionab»
gnss.obsHeader \ I
«recommendeds» E «recommended»
gnss:format [0..n| o
~opaonals
GNSS-DCAT-AP 5
L mt 0.1 - -
s Sompreaarctect i R \ A onssocer S
wecommendeds o
ecommended» gn=s:08 . i . . . . N
gnss:PGM ooty First draft of a DCAT-AP extension for GNSS observation data (GMNSS-DCAT-AP) to <
gnes terval " i - e
rospmmame 1.1l b amssoan_| ires oo ot facilitate GNSS data exchange. This proposal aims at facilitating the exchange of GNSS B
«optional» , “optonai 1 wopionaln T - . - R - R
s o . i sewoynn : disversionct RIMEX observation data in order to increase their Findability, Accessibility, N
gnss:pgmbate me 0.0} - - i
esaiRuey sl o Interaperability, and Re-usability {FAIR). N
gnss rinexVersion [0..0]
owt:versioninfo (0..
adms:versionNotes [0..n] . B .y
GMNSS-DCAT-AP adds additional support for the following entities:
T
« ded»
«eecommEle L innetciods gr;;::m;\“v::e;na * GMNSS observation data file (RINEX) and its header ——
gnss:Receiver . . - ””"I
«mandatory» al 0. i ] 55
ot R/ o | e * GNSS5 station
«wrecommended b~ 7| anss:marker-ampEastEcc [0..1) .
unﬁﬂr':wwevemnnw 1 I anss: mxemmzo?&‘c 0.1 & (GMNSS antenns and receiver G ENT
g maraiaciirerSeraNieTks HLgd presilighl = . .
gnss manutacturerSeraiumbes (. * (GMNSS abservation data generating software U N |VERS|TY
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Metadata

RINEX files: proposed metadata schema

GNSS-DCAT-AP

-

GNSS-DCAT-AP: an extension of the DCAT Application Profile
for GNSS observation data

Version 0.2

detlicense
T «ecommended»— )
‘ 0.1
«mandatory»
dcat:Dataset £ i
«vecommended» dct:LicenseDocument f
«mandatory» dcat:Distribution
derdescription [1..n] «recommendeds
detidentifier [0..n] «mandatory» dettype (0.0]
dcttitle 1. -1 deat:accessURL 1.} 1
«recommended» > =recommended»
deatcontactPaint (0..n] jg;j;:w*l;ﬂ;l‘w 0.1
deatkeyword [0..n] deatdistribution | «optionats deataccessService
detspatial [0.n] recommenderts | dontovtosize M.l B e
det:temporal [0..n] ‘spdx:checksum [0..1]
«optionab» dcat:compressFormat (0..1] detlicense
detaccessRights (0..1] — deat downloadURL [0.) wrecommended»
det:conformsTo (0..n] giﬂ.’;&ﬁ? ol
deatlandingPage [0..n] el “' Vs
dqv:hasQualityMeasurement [0..n] dectide [0.0)
adms:identifier [0..n] detmodified 0.1 «optionabs
owlversioninfo [0..1) dcat:DataService
adms:versionNotes [0..n] TR s
T dearendpointURL [1..n)
I\ deatservesDatasel )| detiitle f0.n] )
«recommended» | wecommended» .
dcatendpointDescription (0.n)
detaccessRights [0..1]
«optionaly
gnss:geodesyml detdescription (0..n]
ORI deatdownloadURL [0.n]
gnss sitelog
0.+ «optional
gnssistation ~
s «dhandatory» >l wecommendeds
gnss:Station gnss:monument

«recommended»

\
A gnssiantenna
gnss:OBSData «optional»
= gnss;obsHeader \ S—
“recomment » I «recommended»
gnss-format [0..n]
«optionaln

anssfrequency (0.1
anss:compressFormat [0.1]
gnss:compressFormarType [0.1) \

gnssireceiver,

/0. - -

«recommended»

gnss:PGM

«recommended»

gnss:OBSHeader

«mandatorys
gnssipgmName (1.n)
«optional»
gnss:pgmNotes [0.n)
gnsspgmbate [0.1]
gnss;pgmRunBy (0.n]

_gnssipgm _|
[ coptionab

«recommended»
gnssiinterval [0.1]
gnssissued (0.1]

gnss temporal [0.0]
«optionaly

gnssagency (0.0
gnss:markerName [0..n]
gnss markerNumber (0.)
gnss observer [0.0]

gnss rinexVersion [0.]

detisversionOf
«optional

o -

owtversioninfo [0..1]
adms:versionNotes [0..1]

«recommended»

gnss:Receiver

«mandatorys
«recommended»

«opbonals

gnssiigsModelCode [L.n]
gnssifirmwareVersion [0.1]

gnssimanufacturerSerialNumber (1.0

E )
p.*

gnss.receiver
wrecommended»

«optional»

«recommended
gnss:Antenna

gnss:al

«recommendeds—>] «

gnssmarker-apEastEGS [0.1]
gnssmarker-arpNonthEce [0.1)

gnss marker-arpUpEce 1]

optional»
gnssmanutacturerSerialNumber [1.n]

\

Your feedback is very welcome!
https://github.com/ROB-GNSS/GNSS-DCAT-AP

[ ROB-GNS5/ GNSS-DCAT-AP | public
Proposal for a DCAT-AP extension for GNSS observation data
¥ 1star % 1fork

17 Star .

g Motifications

<» Code (2 Issues 11 Pullrequests () Actions [ Projects [0 wiki es
¥ main - Go to file
gnss-rob GNSS-DCAT-APw0.2 .. 29 days ago @2
B OCraft

@ READMEmd

README.md

GNSS-DCAT-AP

First draft of a DCAT-AP extension for GNSS observation data (GMNSS-DCAT-AP) to
facilitate GNSS data exchange. This proposal aims at facilitating the exchange of GNSS
RIMEX obse

Interoper OngoingI

ewepe discussion and feedback from FAIR-
+ vt GNSS FuC, GFZ and ESA GNSS

" ® Science Support Centre

® GMSE
* GNSS cbservanon oate generaung soTware

*
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https://github.com/ROB-GNSS/GNSS-DCAT-AP

Meeting agenda

FAIR GNSS data: why?

FAIR-GNSS workflow & progress
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Metadata
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Towards FAIR GNSS data

STEP 1

TinbaBLE

Globally unique and persistent identifiers

Assign a persistent identifier (PID)

zZz7 @iy (@ DataCite

How DO You =
OPEN A X2Q FUE.
'

Data are described with rich metadata

000
! DATA
(—Ta) | METADA &
i |=—> H
[ X —]
o c—

Metadata, machine-readable and structured documentation

o

Access|BLE

£—
APIs (Application Programming Interface) AP'

Standard communications protocol to
retrieve (meta)data

000 ]

METADA © # DATA
®|= = H
=== h

J

*
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Examples il i)

RESTful API @M3G OF BELGIUM

RESTful API @BEV https://gnss-metadata.eu/v1/sitelog/view?id=BRUX00BEL
https://gnss.bev.gv.at/at.gv.bev.dc/api/gnss-

station/?four _letter code=&nine letter code=&country=BE

<~ tnl 5]  https://gnss-metadata.eu/v1/sitelog/view?id=BRUX0DBEL
psy/9 g

This XML file does not appear to have any style information associated with it. The document tree 1s shown below.

Api Root | Station List
Y <response>

. . <1d>BRUX@@BEL</id>
Statlon LISt # Filters QPTIONS <urirhttps://gnss-metadata.eu/vl/sitelog/view?id=BRUX@EBEL< /uris
<status»A</status>

<md5sitelogrclaa@ds3b241c922e7clee23cfEddasf< /md5sitelogs

<md5Geodesyml >3 fdBa23e798ac232602465aT31ddcaaed /md5Geodesyml:
GET /at.gv.bev.dc/api/gnss-station/ *four_letter_code=Znine_letter_code=&country=BE <sitelogName>brux@9be1 2@2294@5.log<f5itelogName>
<geodesymlName:>BRUXSBBEL . xml</geodesymlName:>
<preparedDate>»2022-84-05T08:00Z</preparedDate>

-]
(=}
2
Q
=
Q.
(%)
M
=
~
(9]
4
nn
wn
Q.
Q
o+
o))

HTTP 288 0K
Allow: GET, POST, HEAD, OPTIONS <d§te$pdate>2822—@4—E)STGE:392<}dateUpdate>
Content-Type: application/json v<zitelog»
Vary: Accept <idrbrux@ebel_20228485</id>
<urirhttps://gnss-metadata.eu/vl/sitelog/view?id=BRUXBBBEL#brux@@bel 20228485</ uris m
<stationId>BRUXGEBEL</stationId> %
“count™: 6, — - - o .
S ar https.//igs.bkg.bund.de/api/collections/stations/it /ABMFOOGLP T
TEreAaER: i PS://12S.0Kg.0uNnd.ae/api/colliections/stations/items m
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Preparatory work

...extensive work on data inventory and databases
restructuring to identify relevant information...
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...easy data access (for both humans &

queries and data download

via API
« allow to use search criteria

« provide all necessary metadata about

the data/station

« use of standards to ensure machine-
readability and interoperability with

other data

API

...structured information metadata
schema: GNSS-DCAT-AP...
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Preparatory work: use cases
-
Retrieve RINEX data Retrieve station information 2
Q
B.1 - that have been changed since a specific - A.2 - based on time range i
date A.3 - based on type of >
B.2 -based on time range g receiver/antenna/firmware version and :
B.3 - based on a specific RINEX version R ~ date range <
B.4 - based on type of antenna/receiver > » A.4 - for stations with an external clock o
B.5 - including specific signals A.5 - for stations with meteorological §
B.6 - including specific satellite systems or instruments

numbers RINEX files u
2
. <
station E|
| information g
3

First feedback from GNSS users;
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...retrieve data based on

* monument type

» co-located geodetic instrumentation ("Local Survey Tie" :
and "Collocation Information") ..your feedback will be

« responsible agency and/or operator appreciated! GHENT
UNIVERSITY




Towards FAIR GNSS data

ROYAL OBSERVATORY
OF BELGIUM

GNSS user community GNSS organizations
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- search for and download data (and site logs) *  interoperability & discoverability @
from muiltiple stations + standards and controlled vocabularies §
+ get data usage conditions *+  metadata -
+ acknowledge data providers + data license u
N - DOI ) ]
g
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..DOI for GNSS dataset proposal ...metadata & controlled vocabularies:
insert DOI for GNSS dataset in a future release of M3G GNSS-DCAT-AP for RINEX data

extended GeodesyML for station information
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Overview & next steps s
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STEP 1 / Assign a persistent identifier (PID) STEP 2 %\ Data are described with rich metadata T
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Globally unique and persistent identifiers @ Metadata, machine-readable and structured documentation S)I'[E
=
)
...DOI for GNSS data proposal ...GNSS-DCAT-AP for RINEX data m
insert DOI for GNSS dataset in a future release of M3G extended GeodesyML for station information ~‘<§
°
a
Standard communications protocol to c
retrieve (meta)data 3
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APIs (Application Programming Interface) %

...implement APIs
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Suggestions & comments

O https://github.com/ROB-GNSS/GNSS-DCAT-AP . YWy
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O https://github.com/ROB-GNSS/GeodesyML_proposal E
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Contact us _
§
fair-gnss @observatory.be y@be_GNSS N
S
N
* e
((%)) *H KKK C Bruyninx A, Miglio J I} S. De Bodt
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Meeting agenda

FAIR GNSS data: why?

FAIR-GNSS workflow & progress
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DOI & K. Elger invited talk

Metadata
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API

Questions & discussion
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