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Index of ftp://epncb.oma.be/pub/obs Index of ftp://epncb.oma.be/pub/obs/2021/012/

/2021/ Ll Up to higher level directory
Index of ftp://epncb.oma.be/pub/obs/ _ _
t Up to higher level directory . .
f, Up to higher level directory Name Size Last Modified
Name Size Last Modified File: ACORDOESP_R_20210120000_01D_305_MO.cregz 1695KB  19/01/2021  01:27:00
Name Size Last Modified 001 05/02/2021  01:42:00 File: ADARD120.21D.gz 1143KB  19/01/2021 01:17:00
|, 1995 24/01/2014  01:00:00 | 002 05/02/2021  01:42:00 File: AJACODFRA_R_20210120000_010_305_MQ.cregz  3747KB  19/01/2021  01:27:00
|| 1996 01/12/2009  01:00:00 003 05/02/2021  01:42:00 File: AJACON20.210.9z 2465 KB 16/01/2021  01:17:00
[y 1997 10/01/2014  01:00:00 : 004 /0172001 01:26:00 File: ALACODESP_R_20210120000_010_305_MO.cregz - 1373 KB 19/01/2021  0:27:00
00: : o File: ALBAODESP_R_20210120000_010_305_MO.cre.gz 1347KE  19/01/2021  01:27:00
| 1998 16/10/2019  02:00:00 | o0 28/01/2021  01:26:00 | ;
|, 1999 02/09/2011  02:00:00 File: ALMEODESP_R_20210120000_010_305_MQ.cregz  1722KE  19/01/2021  01:27:00
) 006 20/01/2021  01:26:00 , )
) 2000 02/12/2000  01:00:00 File: ANK20120.21D.gz TIIKE 19/01/2021  01:17:00
) 007 30/01/2021  01:24:00 , -
2001 01/12/2008  01:00:00 File: AMKROOTUR_R_20210120000_010_305 MO.cregz 1803 KB 19/01/2021  01:27:00
2002 03/12/2000  01:00:00 b 003 31/01/2021 - 02:34:00 File: ANKRD120.21D.g2 1355 KB 19/01/2021  01:17:00
: | 009 01/02/2021  01:25:00 . 97,
| 2003 04/12/2000  01:00:00 File: AQUIODITA_R_20210120000_010_305_MO.cregz 2063 KB 19/01/2021  01:27:00
| 010 02/02/2021  01:37:00 . 37
) 2004 05/12/2000  01:00:00 File: ARGIOOFRO_R_20210120000_01D_305_MO.cre.gz  2305KB  19/01/2021  01:27:00
011 03/02/2021  01:27:00 e q7:
|, 2005 06/12/2009  07:00:00 - /04/ File: ARGIDT120.210.gz 1006 KB 19/01/2021  01:17:00
2006 07/12/2008  01:00:00 b 012 04/02/2021  01:28:00 File: ARIS0120.21D.g2 1152KB  19/01/2021 01:17:00
2007 L0701 02:00:00 GE 05/02/2021  01:42:00 File: ARJGODSWE_R_20210120000_01D_305_MO.cregz 3111KE  19/01/2021  01:27:00
' 2008 197102016 02:00:00 | 014 06/02/2021 01:27:00 File: AUBGDODEU_R_20210120000_01D_305_MO.cre.gz  2616KB  19/01/2021  01:27:00
2009 20/08/2010 02:00:00 | 015 07/02/2021  01:45:00 File; AUBGO120.21D.gz 1262 KB 19/01/2021 011700
2010 08/06/2011  02:00:00 [y 016 08/02/2021  01:25:00 File: AUT10120.210.92 343 KB 16/01/2021  01:17:00
011 13/04/2012  02:00:00 | 017 09/02/2021 01:37:00 File: AUTNOOFRA_R_20210120000_01D_305_MO.cregz  1808KE  19/01/2021  01:27:00
: ile; AUTND120.21D. A7
} 2012 /023013 010000 | 018 10/02/2021  01:32:00 File: gz 1614KE  19/01/2021 01:17:00
ile: AXPVODFRA_R_20210120000_010_305 MO.cregz  1997KE  19/01/2021  01:27:00
| 2013 03/04/2014  02:00:00 | oto 11/02/2021  01:27:00 File . o
File: AXPY0120.21D.92 2039KB  19/01/2021 01:17:00
| 2014 13/02/2015  01:00:00 I 020 12/02/2021  01:27:00
01 \3/02/2021 012500 File: BADHOODEU_R_20210120000_01D_305_MO.cregz  2596KB  19/01/2021  01:27:00
L 2015 01/03/2016  01:00:00 : o File: BAIADDROU_R_20210120000_01D_305_MO.cre.gz  2591KB  19/01/2021 01:27:00
00 ) 022 14/02/2021  02:05:00
L 2016 01703/2017  01:00:00 /02 File: BAIAOT20.21D.gz 63TKB  19/01/2021 01:17:00
b 2017 01/03/2018  01:00:00 b 023 15/02/2021 - 01:25:00 File: BAUTOODEU_R_20210120000_01D_305 MO.cre.gz~ S600KB  19/01/2021  01:27:00
b 2019 07/01/2020  01:00:00 I 025 13/02/2021  01:25:00 File: BBYSDOSVE_R_20210120000_010_305_MQ.cre.gz 2080KB  19/01/2021  01:28:00
I 2020 07/01/2021  01:17:00 ) 026 15/02/2021  01:25:00 File: BCLMODESP_R_20210120000_010_305_MO.cregz 1300KB  19/01/2021  01:28:00
i 2021 15/02/2021  01:17:00 [y 027 15/02/2021  01:25:00 File: BELLODESP_R_20210120000_01D_305_MO.cre.gz  2301KB  19/01/2021 01:28:00
) 028 15/02/2021  01:24:00 File: BOGEDDPOL_R_20210120000_01D_305 MO.crxogz 2582 KB 19/01/2021  01:28:00

| 029 15/02/2021  01:24:00 File: BOGED120.21D.g2 1981KB  19/01/2021 01:17:00
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..need fora service that, unlik€TP

A allows users teasilysearch forand download data(andmetadata)
from multiple stations

A clearly provideslata usage conditions

A allows toacknowledge data provider GHENT
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EPN CB & #G

Historical archive of daily RINEX data of EPN stations

For each station

A Site log ~

A Data license (if provided) »

A Networks to which statiomelongs ~ ~
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A Precise coordinates %y »

For each RINEX file
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Data quality metrics
X o

A File size

A Owner of data

A Information about included observations station

A Information
A
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Solution?

Evolve towards FAIR GNSS data

Findable
Accessible
Interoperable
Reusable
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Provide API (Application Program Interface) to access the data
N allow to use search criteria
N provide all necessary information (=metadata) about the data/station

Has to be done in standardized way to ensure machgaelability and interoperability with other
datasets
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What are APIs?
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X Iy SOSNERI& fATFS

ﬁ Expedic @ English List your property Support Trips Sign in
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Stays Flights Cars Packages Things te do ~ More travel

o Travelers
= 1 room, 1 traveler

( Going to [ Check-in I Check-out [
‘ o Liubljana H B May 26 ‘ ‘ B May 28 ‘
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e ® T hotels
et 1 - @D
' e w%m °® search results

IR SR Standardized

What we are paid impacts our sort order © Sort by
Recommended
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Best Western Premier Hotel Slon
Ljubljana City Centre

4.4/5 Excellent (991 reviews)

Application Programming Interface (API) :
a software that allows two applications to
communicate with each other

B | j,bijana City Centre

Member Price available

$so

Ljubljana City Centre

Member Price available

3158

4.6/5 Wonderful (991 reviews)

.expedia.com/static/mobile/APIConsole/hotel.html GHENT
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https://www.expedia.com/static/mobile/APIConsole/hotel.html
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FAIR applied to GNSS
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STEP 1 STEP 2

Assign a persistent identifieP{D) Data are described withch metadata -
OF BELGIUM
000 ]

&) O DataCite =l | .
e ) Py
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Globally unique and Metadata, machinereadable and é
persistent identifiers structured documentation S
5

STEP 3

Standard communications protocol to
retrieve (meta)data

METADAT ¥ & DATA
o> | >
[ N e }
[ N e }
P |

APE (Application Programming
Interface)
GHENT
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STEP 1 STEP 2

Assign a persistent identifieP(D Data are described withch metadata BSERVATOF
000 ) |
d) (DataCite =B E .
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Globally unique and Metadata, machinereadable and é
persistent identifiers structured documentation S
Q

STEP 3

Standard communications protocol to
retrieve (meta)data

METADAT ¥ & DATA
[ X--—4 >
[ N e }
[ N e } —
P |

APB (Application Programming
Interface)
GHENT
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Persistent identifiers (PIDs) for GNSS d
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Most obvious choice: Digital Object Identifi d- | ( provided by Da (& DataCite

N Seismological community
N!'b! +/hX DC%X /55L{X 9th{X wh. X X
N GGOS working group on DOI ! Common approach to assign DOI to geodetic data and products
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/DigitalObjectldentifiers(DOIs)‘or data \

DOlis a characterstring (standardizedby ISO)used to uniquely
identify an object such as journal articles, researchreports and
datasets,e.g

winisocyaran 3

https://doi .org/10.24414 FSB-P256 A landingpage
4/////

Prefix

k Suffix /
GHENT
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Examples of DOls
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GFZ
https:// doi.orq/10.5880GFZ1.1.2020001

GNSS3lata of the global GFarackingnetwork
Data Citation RamatschiMarkus Bradke Markus Nischan Thomas Mannel Benjamin(2019: GNSSlata of the
globalGFZarackingnetwork. V. 1. GFDataServiceshttps://doi.org/10.5880GFZ1.1.2020001
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UNAVCO

https://doi .orq/10.7283ZR9Z-K767

CVOGPXNetwork - YOCRYocumRidgeP.S - GPS/GNSBObservationdataset

DataCitation Kramer,RebeccaPauk Benjamin,MontgomeryBrown, Emily,2021, CVOGPetwork- YOCR/ocum

Ridge P.S, The GAGE Facility operated by UNAVCO, Inc, GPS/GNSSObservations Dataset at
https://doi.org/10.7283ZR9Z-K767.
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https://doi.org/10.5880/GFZ.1.1.2020.001
https://doi.org/10.7283/ZR9Z-K767

Example of DOI landing page
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ROB GNSS Network Data

DOI:

Title:
— Authors:

Contributors:

Published:

Publisher:
Description:

Date Range:

Spatial Coverage:
—) Data Citation:

Resource Type:

Data Availability:

— () a2 AcCCeSS:
— | iCeNSE:

https://doi.org/10.24414/FST8-P256
ROB GNSS Network Data

C. Bruyninx, P. Defraigne

N. Bergeot, B. Bertrand, J. Legrand, D. Mesmaker, A. Moyaert, E. Pottiaux

2018

Royal Observatory of Belgium (ROB)

Observations and metadata from continuously observing GNSS tracking stations operated by the
Royal Observatory of Belgium

01/1996 - open

Belgium

Bruyninx C., Defraigne P. (2018): ROB Network GNSS Data. Available from Royal Observatory
of Belgium. Observation Data. doi: 10.24414/FST8-P256

Dataset (file-based RINEX data, real-time RTCM data)

RINEX data: last year on-line. Historical data available on request: RTCM data: only available in
real-time and by request.

http://gnss.be/ROB_Network/data.php

CC BY 4.0, https://creativecommons.org/licenses/by/4.0/
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Advantages of DOIs

N A stable link to the data

N Facilitating access to, sharing and reuse of the data

track data provenance (data owner)

access specific versions of datasets

provide the user with information on data accesstrictions

—_( = =

Z

Reliabldongterm citation of the data
1 acknowledge merits of data provider

~

| provide statistics on data usage for funders

N Crosslinking through various objects

| publications and underlying data
I network-DOIs (e.g. for EPN data) and statsmpecific DOI
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How to get a DOI?
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2) Agencywhich hasa contractwith DataCitememberagency(e.g. ROB)x DOIminting agency
(Mostly) Datacentreresponsiblgor longterm storageof the data
Will assigrthe DOIto the data

Procedure
A DataCitememberagencyprovidesprefix
A DOIminting agencychoosessuffix, providesDOImetadata, createsDOI,and maintains
DOllandingpage

winisocyaran 3

https://doi.org/10.24414FST&256 GHENT
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STEP 1

Ste p 1 : I n p raCtl Ce \ Assign a persistent identifieP{D)

d ' (@DataCite

Through MG: i _ .
. o Globally unique ang@ersistent
- Collection of existing DOIs for identifiers
GNSS networks and GNSS stations

) Agencies @ Stations =¥ Metadata Catalog & EPOS Data Nodes [and W B D6cumentation~ @ About ~ & ROB* f thelr

m: B

NETWORK NETWORK
ABBREVIATIONTS NETWORK NAME “T’.Y,'p, COUNTRY Pt DOl STATION(S)
T MANAGEN 7

®

e A tegrated Geodetic Reference Stations fc S . am ~- s
SRo.INL b cha Noth . Loca vetheriands €) (NLD) DUT +
l: BY
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STEP 1

Ste p 1 : I n p raCtl Ce \ Assign a persistent identifieP{D)

d ' (@DataCite

OF BELGIUM

Through MG: _ .
) o Globally unique ang@ersistent
- Collectionof existing DOl for identifiers
GNSS networks and GNSS stations
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EPN historical data archive at ROB:

- Provideserviceto EPN station managers t@sign DCto their EPN data
(only if data does not yet have a DOI!)
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STEP 1 STEP 2

Assign a persistent identifieP (D Data are described withch metadata BSERVATOF
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Globally unique and Metadata, machinereadable and
persistent identifiers structured documentation
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STEP 3

Standard communications protocol to
retrieve (meta)data

METADAT ¥ & DATA
[ X--—4 >
[ N e }
[ N e } —
P |

APB (Application Programming
Interface)
GHENT
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Download daily RINEX data
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TODAY
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BRUXOOBEL WTZROODEU ACOROOESP 7

02/2021-012/2021 001/2021010/2021 005/2021-:010/2021 §

l l l m
RINEX data files RINEX data files RINEX data files
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Download daily RINEX data
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FUTURE .
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02/2021-012/2021 001/2021-:010/2021 005/2021-010/2021 =
l l l m
RINEX data files RINEX data files RINEX data files
Metadata files Metadata files Metadata files
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Metadata should provide all info a user needs to know about downloaded data
A RICHmetadata

UNIVERSITY



Rich metadata

Station-specific metadata File-specific metadatgi.e. for each data file
andcreated onthe-fly upon data downloagd

OF BELGIUM

Site log + DOI (including data license) Data identifier creation& publication date, type
of RINEX (daily or hou)y)\summaryand
keywords, datdicense, observed constellations

elep SSNO dIvd

Optionally:precise ETRS&®ordinates,
GNSS network to whidhe station hLJiA2yFffey ljdz2rf AGé OKS(
contributes,indiv. antennacalin> X

winisocyaran 3

Requirements

A Allow easy discovery and harvesting of specific data requests by macsiaedardized
vocabulary anaschemg based on PID
A Allowinteroperability with other data sets (e.g. usirigonLD)

Allow metadata to be exported in varioubrmats (user can select the one most suitable for him)

GHENT
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Step 2: In practice(  sumZmome

000 )|
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METADA 2
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DATA
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Metadata, machinereadable and structured
documentation

A Review existingnetadata standar@to reach communityagreement (standardization!)
A Station metadata:
GeodesyML, working on extension with IGS infrastructure committee (DOI)
A File metadata:

Discuss with organizations providing fpecific metadata (e.g. UNAVCO)
N Extended GeodesyML?

N (alreadyexisting) standardized metadasgheme?

N New?

A Reviewvocabulariesused
A Global Change Master Directory (GCMD) Keywords from NASA
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STEP 1 STEP 2

Assign a persistent identifieP(D Data are described withch metadata BSERVATOF
000 ) |
d)’ (@ DataCite =B a=,=| ?, B _
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Globally unique and Metadata, machinereadable and é
persistent identifiers structured documentation S
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Standard communications protocol to
retrieve (meta)data
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AccessIBLE

APB (Application Programming
Interface)
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Web services APIs for GNSS data
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Several APIs available taccesstation descriptions (e.g. site log):
M3G, GFZ, Geoscience Australia

-
>
Py
®
Z
0
»
o
2
job)

Few APIs tesearch/acces§NSS data:

- BEV: working on it!
- UNAVCO & Geoscience Australia: Beta APIs
- EPOS: under testing

winisocyaran 3

X2NJ LINAGIF GS O2YLI yASAY
- SmartNetNorth America
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APIls to download GNSS station descriptio
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M3G-ROB Semisys GFZ

GFZ

n Site 1D Heuwmourz Conro Parstas
Helmholiz Centre GFZ GERMAN RESEARCH CENTRE

POTSDAM FOR GEOSCIENCES

Metadata Management and Distribution

System for Multiple GNSS Networks

L . v &5 i v 3 v i
% semisys News & GNSS Stations s GNSS Satellites & Download /& Tools +) Login

M3G AP|®@®

hitps:#lgnss-metadata eu/site/api-json

Sensor Meta Information System

semisysAPI @)  FTPArea GFZ Smﬂware
+ For some functions you need to be Authorized. You can find your “Application access token” in the "My Agency” menu of your

agency in M3G website.

» A short infro and some examples on how to get started with M3G API can be found here & Introduction / Read me

Terms of service

M3G - Website

Send email to M3G

Copyright 2020 ROB Licensed under the Apache License, Version 2.0

Select Action

[ 1001 ] Station Summary ~ ~

Select Filter
Servers

[ https://[gnss-metadata.euiv1 - M3G server Authorize @

Select network = Select station =

Select Format

Metadata operations about metadata Find out more about Metadata

/sitelog Download metadata for multiple stations in machine readable format

API Key

/sitelog/view Download metadata for a given station in machine readable format

No API Key found.

/sitelog/day Download metadata corresponding to a specific day for multiple stations

/sitelog/day-view Download metadata corresponding to a specific day for a given station

Send Request




APIs to search/download GNSS data
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https://www.unavco.org/data/dai/

Downloads W
12 file(s) (8.14 MB)

File Types: [ Hatanaka [] Nav [] obs [] qC [] Met
Products: [ | Position
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v Hatanaka

v 2021-05-03 to 2021-05-15

ABO7 15 sec sample interval « 12 file(s) - 8.14 MB

winisoceeN 3

GHENT

UNIVERSITY




