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Outline

Welcome and a few words from the Geo-INQUIRE Communication Team

e Partl: The EPOS-GNSS Data Gateway

* Part ll: Discovering and Downloading GNSS Data and Metadata: Demonstration
5-minute break

* Partlll: Hands-on Exercises (5 practical exercises)

e PartIV: Questions & Answers (Q&A) ﬁ(
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e Part V: Concluding Remarks and Training Satisfaction Survey
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EPOS-GNSS Goals for GNSS Data Access and Distribution

* To provide a unified access to metadata and data from as many permanent GNSS stations
across Europe as possible.
« Tointegrate these metadata into the EPOS” research infrastructure, enabling multidisciplinary

data discovery and access.

* To provide European GNSS data providers with a robust information system for verifying and

validating metadata and data before publication.

« To simplify FAIR® data publication and distribution for European data providers by providing a

common framework that encourages harmonized practices, shared expertise, and continuous @
improvement across Europe. /3%
These goals are achieved through the EPOS-GNSS Data Gateway | ‘g’:g
and thanks to an EPOS-GNSS pan-European Team® GNSS DATA AND PRODUCTS

* EPOS : European Plate Observing System, ° FAIR : Findable, Accessible, Interoperable, and Reusable, & UBI, OCA, ROB, INGV, UGA




The EPOS-GNSS Data Gateway (DGW) within EPOS-GNSS

EPESS GNSS DATA AND PRODQUCTS

* The portal where users
can request for GNSS
GNSS Data | GNSS Products metadata and data of all

New statig Gateway Gateway

metadata the GNSS stations
a e (o]
database g \ " integrated into the EPOS-
New station 1
= New g inte GNSS infrastructure
control +
information

Strain
rates

* The system supporting @
GNSS data GNSS analysis GNSS analysis the portal" hosted at the

provider centre centre Cobte d’Azur Observatory

(OCA) and maintained by &%
\ ..‘ j CNRS & OCA, France. EPESS




The EPOS-GNSS DGW and Data Infrastructure

Quality MD

——— gy,

» The concepts

* A European portal system integrating data and metadata from

independent local nodes Station MD
submission
* A network of nodes distributing station, file and QC metadata center M3G

* A system of copy and synchronization of these metadata, once

data checked and validated. Central
European
* Acentral point of access for the station and file metadata portal

(including sitelogs, urls of the data files) for all the validated
GNSS stations and files.
* The quality metadata stay at the local node

* The data stay in their repository (i.e. never move)
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The EPOS-GNSS DGW and Data Infrastructure

Quality MD

——— gy,

» What does this mean?

. . ) Station MD
* Allvalidated data and metadata can be discovered, queried -
or used for filtering through the Data Gateway center M3G

* All“local” data and metadata can be discovered, queried or

Central
used for filtering through their corresponding local node

European
portal

=» Unique metadata for each station and each data file across

the entire system

= Enhanced FAIR data publication
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The EPOS-GNSS DGW and Data Infrastructure

oz | » Current status
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GNSS stations and data avallable through the DGW

European Plate coverage / o b’ a¢ 8
. ] > S £
Current status - stations / O / - \
e oo 6 ot S @7y P
2414 stations ./7 S ’
2084 stations with at least 1 file |
/A
Evolution of the number of stations O No data (330 stations)
seen at the DGW @ <1 yr (116 stations)
2500 @ 1 to 3 yrs (166 stations)
@ 3 to 10 yrs (682 stations)
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GNSS stations and data avail.
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GNSS stations and data available through the nodes

M # Stations B # Rinex
3 pan-European nodes 600 4000 000
ROB-EUREF, EPOS-GNSS, SONEL Ml
+ 450 — 3.000 000
8 national nodes il
Italy, Spain, Belgium, France, 300 L BB 5000000
Portugal, Greece, Romania, Iceland
150 1000 000
Lakhlnll
5 nodes with more than 225 stations 0 —I%—% < !81%% ‘%[% P PR
EEEEEER IR @
5 nodes with more than 1 million files 2% z284&% %3 5
Ex : ROB-EUREF : ~16-yr of data per station g E’E -L; § il
E 2
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High-rate GNSS data (1 Hz) available at DGW

81 stations (Rénag) 10 stations (RING) 19 stations (NOA)
864k hourly files 196k hourly files 180k hourly files
Since 01/03/2025 Since 01/01/2024 Variable date range




Data Gateway webservice traffic — user statistics

Sum of daily unique visitors (in a month)
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Monitoring the number of unique visitor per day

It includes connections to the REST API, the web and
command line clients

One visitor is defined with the combination of IP / date /
user agent (“browser) - reset everyday

Bots are removed from the statistics as well as our
internal connections

About 2 000 to more than 6 000 daily unique visitors @

per month since late 2021 /ﬁ(

OBSERVATOIRE
DE LA COTE D'AZUR

~ UNIVERS! iTE CO

GNSS DATA AND PRODUCTS

Geo-Inquire - EPOS-GNSS Data Gateway User Training, July 10th 2026




Discovering and downloading the GNSS metadata and data

Demonstration
Training documentation

Four ways are provided :

« A web user interface on the EPOS-GNSS DGW Demonstration
Hands-on exercises
https://gnssdata-epos.oca.eu Training documentation

A command line client on the EPOS-GNSS DGW
https://gitlab.com/gpseurope/pyglass/-/releases

A REST-API on the EPOS-GNSS DGW @
https://gnssdata—epos.oca.eu/GIassFramework/dg

OOOOOOOOOOOO

The EPOS multidisciplinary platform €'

)

https://www.ics-c.epos-eu.org S
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The web interface : Quick & interactive

EP: S EPOS-GNSS DATA GATEWAY

Issue with Safari Browsers Documentation ¥ Command Line Client API Product Portal M3G @ Feedback

@ Files Search / Download Export table as CSV

 Easyto use, no installation

@ Metadata Search

required
[ Asatons | High-rate stations
M Rectangle ..‘ )2 . k. /
¢ InteraCtlve map and Lat-Lon Bounding Box »* b4 HORWAY ot
 J
'
metadata exploration e
_ , G
* Apply filters and preview i =
Circle 1]
results before downloading asce B

Radius (Km)

* |deal for occasional users
and first-time users

* Useful for teaching classes

o I d e a l to C h e C k S O m e W Marker |site Name  |Latitude (°D) |Longitude (... |Altitude (m) |install Date |End Date |country INodes |Datacenters |City
metadata (DOI, License, ...) » o v

[ AAEROOFRA Aérodrome .. 49.7825 46426 199.27 2025-01-30... France FRENCH-NOD EPN HDC Charleville-... Institut Nati.. RGP & EPN .

[[] AARSOOBEL AARSCHOT 50.9633 4.8361 104.66 2002-10-04... Belgium BELGIAN-NOI Belgian DC Aarschot Royal Obser... FLEPOS
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Concept of the web user interface on the EPOS-GNSS DGW

1) To provide the users the core information about the GNSS stations and allow to
filter quickly and interactively based on these core information
“Simple search” = Fast answer that fit main searches

2) To provide the users additional information on stations, files, QC on which they can
filter
“Advanced search” = Long-lasting answer that fit complex and multiple
parameter type searches

=>» All answers allow for discovering & downloading the stations or file metadata (and @
thus files) that fit the filter and parameter searches /”%

A wide range of functionalities but high efficiency for common queries 6'3
=l e

GNSS DATA AND PRODUCTS




The command line interface

It provides a convenient way :

* to filter and download stations
and file metadata

* todownload the data.

Similar functionalities as with the web
client, and more! Download the command line client

The python command line client allows to mass download RINEX files and station metadata (in JSON and GeodesyML formats).

For example, to download RINEX files from the station AGDEOOFRA, between the dates 2020-01-01and 2020-01-10 :

./pyglass.py files -m AGDE -dds 2020-01-01 -dde 2020-01-10 -o download --download-dir ./RINEX

I d e a l fo r/t 0 : Please note 2 important points:

1. - The command line client needs python 3.10+ to run
'Y F t f m t m l 2. - The clients (both command line and web) can only download RINEX files which have been indexed in the database and in the case of the
a S a C C e S S ro a e r I n a EPOS-GNSS Data Gateway, validated at the node

Download pyglass here

° D OW n l.O a d la rge 0 r m u lti p le Do not hesitate to send any question or comment at: gnss-dgw_at_oca.eu
datasets efficiently

* Easily automate recurring ——
py files -dds 2016-08-21 -dde 2016-08-24 -cs SYTER1IS YD -0 download --download-dir AMATRICE

downloads with scripts b of

Total -
Integrate into processing Do you want to continue ? (y/n)
workflows
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@ Swagger agerjson

The REST API

GNSS GLASS Framework €9 &

hitps /ignssdata-epos.oca.eu/GlassFramework/swagger json

Glass API for GNSS Queries

Find out more Glass API

* ltallows to programmatically C pos.oca )
search and download the metadata

Get station metadata using selection criteria, outputs in EPOS-

without using one of the client. Station Metadata (EPOS-GNSS) axss omas Fadoumors
. |ﬂ /stations/station/{size}/{format} Retums all stations in the expected format v |
* Directaccess from your own
. . |m /stations/marker/{station-marker}/{size}/{format} Getstation by marker v |
software or scripts - Machine-to-
m a c h i n e a ccess ‘m /stations/coordinates/{area}/{size}/{format} Get the station(s) that are inside the specified perimeter v ‘
|m /stations/location/{type}/{instance}/{size}/{format} Get station by Location v |

[ ] It i S t h e b e St Way tO i nteg rate t h e ’ ﬂ /stations/agency/{agency}/{size}/{format} Get station by agency v ‘
D GW Wit h a n Ot h e r C O m p Ute r | ﬂ /stations/network/{network}/{size}/{format} Get station by network v |

p rog ra m |m /stations/combination/{size}/{format} Get station by fiters v | /3%(

OBSERVATOIRE

. Get station metadata using location criteria, outputs in EPOS ICS DE LA COTE D'AZUR
Station Metadata (EPOS-ICS) geqison format Find out more - veawre e ra2ue =
| ﬂ /stations/station/bbox/{minLon}/{minLat}/{maxLon}/{maxLat} Getstation by bounding box v ‘ EI
3NSS DATA AND PRODUCTS

| m /stations/station/geojson/{format}/{geo]SON} Returns all the stations that are inside the geometry of gecJSON input v |

Geo-Inquire - EPOS-GNSS Data Gateway User Training, July 10th 2026




74.40216 : -16.69922

¥ + - i € X

EPOs'At thel 'fftldlSClpllnary platform*ﬂ@ﬁ) Sows 2 ion =t

Free text search '

Filters v

Five services for GNSS Data at ICS:

v All Categories (18)

> Data (5)

é FACILITIES v

> [] Products (12)

D GNSS Station Information (1)

The list of stations with daily RINEX files or High-Rate data
RINEX files from the services “GNSS Stations with RINEX Data”
and “GNSS Stations with Highrate RINEX Data”.

GNSS Stations with Highrate RINEX Data Qi v
Categories:  Data > GNSS High Rate RINEX data

Visible on: Map Table

Service Provider: OCA - Observatoire de la Céte d'Azur

B soFTware v,

GNSS Stations with RINEX Data Qi v
Categories: Data > GNSS RINEX data

Visible on: Map Table

Service Provider: OCA - Observatoire de la Céte d'Azur

The list of parameters to filter and select the stations from the
service “List RINEX Files search parameters”. Currently, station
name and station network are proposed as parameter to filter
in the next two services.

>
%]
@
%
<
g

List RINEX Files search parameters ® i v ‘
Categories: Data > GNSS RINEX data

Service Provider: OCA - Observatoire de la Céte d'Azur F

Metadata and URL of Highrate RINEX files Qi v |
Categories:  Data > GNSS High Rate RINEX data

Service Provider: OCA - Observatoire de la Céte d'Azur

|
Metadata and URL of RINEX files © iY v |
Categories: Data > GNSS RINEX data

- The list of RINEX files, standard [daily] or High-Rate, either for a
station or a network from the services “Metadata and URL of

RINEX files” and ”Metadata and URL of H|ghrate RINEX f|Ies
cu 4 0 g:g

Service Provider: OCA - Observatoire de la Céte d'Azur

Results per page: 10 v Page 1 of 1




At the EPOS multidisciplinary platform (ICS) -

EUROPEANPLATEOBSERVI

Limited services for GNSS Data at ICS but :

* Unified access : Access datasets using common
metadata standards

RO
* Cross-domain search : Discover GNSS data fm "
alongside other EPOS data types %Q}&
?S)I\TA
« Ideal for multidisciplinary studies : Explore o F
multiple geoscience communities and data 3 o
through a single entry point §°

- ICS-C training and documentation

. Geo-Inquire - EPOS-GNSS Data Gateway User Training, July 10th 2026
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The EPOS-GNSS DGW to facilitate citations

1. Read the citation policy
2. Data & metadata producer and services should be acknowledged or cited

OUI Ol LHe NIelfdale :
eai ch [ Files Se3

Distribution and citation policy

All stations
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Rectangle {
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The EPOS-GNSS DGW to facilitate citations

1. Read the citation policy
2. Data & metadata producer and services should be acknowledged or cited

EPOS-GNSS Data Gateway

For citing the EPOS-GNSS Data Gateway as a reference in any publication :

Fernandes, R., Bruyninx, C., Crocker, P., Menut, J.-L., Socquet, A., Vergnolle, M., ... Batti, G. (2022). A new European service to share GNSS Data and Products.
Annals of Geophysics, 65(3), DM317.

https://doi.org/10.4401/ag-8776

For citing the EPOS-GNSS Data Gateway in the "Acknowledgments" of any publication:

This [study/project/research] used the EPOS-GNSS Data Gateway (https://anssdata-epos.oca.eu), operated by the Observatoire de la Cote d'Azur (OCA, France),
for the discovery and distribution of GNSS data and metadata. The data were retrieved through the following EPOS-GNSS node(s): [node service list*] and
originate from the following data provider(s): [provider list*]. Please include the corresponding DOIs or other persistent identifiers where available: [DOIs/PIDs*].
Data accessed on [DD Month YYYY].

(*) You can use the EPOS-GNSS data Gateway (station metadata request).

~
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The EPOS-GNSS DGW to facilitate citations

1. Read the citation policy
2. Data & metadata producer and services should be acknowledged or cited

EPOS-GNSS Data Gateway

For citing the EPOS-GNSS Data Gateway as a reference in any publication :

Fernandes, R., Bruyninx, C., Crocker, P., Menut, J.-L., Socquet, A., Vergnolle, M., ... Batti, G. (2022). A new European service to share GNSS Data and Products.
Annals of Gepnhucire ARI2) NAM2A17

W This [study/project/research] used the EPOS-GNSS Data Gateway (https://gnssdata-

s swaye €00S.0ca.eu), operated by the Observatoire de la Cote d'Azur (OCA, France), for the discovery

for the discov
originate from

naaccesse AN distribution of GNSS data and metadata. The data were retrieved through the following

(*) You can us

EPOS-GNSS node(s): [node service list*] and originate from the following data

provider(s): [provider list*]. Please include the corresponding DOIls or other persistent /5?4
identifiers where available: [DOIs/PIDs*]. Data accessed on [DD Month YYYY].

(*) You can use the EPOS-GNSS data Gateway (station metadata request).

Geo-Inquire - EPOS-GNSS Data Gateway User Training, July 10th 2026
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The EPOS-GNSS DGW to facilitate citations

1. Read the citation policy
2. Data & metadata producer and services should be acknowledged or cited

EPOS-GNSS Data Gateway

For citing the EPOS-GNSS Data Gateway as a reference in any publication :

Fernandes, R., Bruyninx, C., Crocker, P., Menut, J.-L., Socquet, A., Ve

Annals of Geophysics, 65(3), DM317. EPOS-GNSS Data Nodes

https://doi.org/10.4401/ag-8776

Node

For citing the EPOS-GNSS Data Gateway in the "Acknowledgmen Node Name Acronym Country poi Agency

https://doi.org/10.60888/EPOS-GNSS-BE-

This [study/project/research] used the EPOS-GNSS Data Gateway Belgian EPOS-GNSS node Belgian-node Belgium Pt Royal Observatory of Belgium
for the discovery and distribution of GNSS data and metadata. The d: : - -
originate from the following data provider(s): [provider list*]. Please Central and East European GNSS Node for CEGNXEPOS Italy https://doi.org/10.13120/29f7-bp54 National Institute of chanography and Applied
Data accessed on [DD Month YYYY]. EPOS Geophysics - 0GS
Pan-
J EPOS-GNSS Pan-European Node Portugal https://doi.org/10.25768/ubi-epos-gnss-eu EPOS-GNSS Pan-European Consortium
(*) You can use the EPOS-GNSS data Gateway (station metadata reqt European
French National Node French-Node France Observatoire de la Céte d'Azur
GNSS Permanent IPGP Network IPGP-GNSS | France Institut de physique du globe de Paris
Icelandic EPOS-GNSS Node ISGPSN  Iceland Icelandic Meteorological Office
INGV RING NODE IRN Italy National Institute of Geophysics and Volcanology
. . * . 1 -l - -
[ n Ode service l’ S t National Observatory of Athens (NOA) NOA Greece htips:/ /d0|.org/10‘6:?)BDSE/EPOS S HOa National Observatory of Athens SIS
~ UNIVERSITE COTE D'AZUR —
[ D O I s / P I Ds *] Portuguese EPOS National Node C4G Portugal https://doi.org/10.25768/ubi-epos-gnss-pt Collaboratory for Geosciences - C4G )
1 [ R N
: https://doi.org/10.60888/EPOS-GNSS- : ‘,; 3
ROB-EUREF ROB-EUREF Belgium PEJCar ol 10 SuE0E (EROS-ON Royal Observatory of Belgium Vg o
EUREF-NODE
GNSS DATA AND PRODUCTS
SONEL EPOS-GNSS at tide gauges node https://doi.org/10.60888/EPOS-GNSS- 3 3
F IEN N
(SONEL) SONEL rance SONEL-NODE LIENSs lab, La Rochelle University & CNRS
Spanish EPOS Data node IGE Spain Instituto Geografico Nacional de Espafia

https://doi.org/10.60888/epos-gnss-rognss-
node

Romanian National Node (NIEP GNSS) ROGNSS Romania National Institute for Earth Physics




The EPOS-GNSS DGW to facilitate citations

1. Read the citation policy
2. Data & metadata producer and services should be acknowledged or cited

EPOS-GNSS Data Gateway

For citing the EPOS-GNSS Data Gateway as a reference in any publication :

Fernandes, R., Bruyninx, C., Crocker, P., Menut, J.-L., Socquet, A., Vergnolle, M., ... Batti, G. (2022). A new European service to share GNSS Data and Products.
Annals of Geophysics, 65(3), DM317.

https://doi.org/10.4401/ag-8776

For citing the EPOS-GNSS Data Gateway in the "Acknowledgments" of any publication:

This [study/project/research] used the EPOS-GNSS Data Gateway (https://anssdata-epos.oca.eu), operated by the Observatoire de la Cote d'Azur (OCA, France),
for the discovery and distribution of GNSS data and metadata. The data were retrieved through the following EPOS-GNSS node(s): [node service list*] and
originate from the following data provider(s): [provider list*]. Please include the corresponding DOIs or other persistent identifiers where available: [DOIs/PIDs*].
Data accessed on [DD Month YYYY].

(*) You can use the EPOS-GNSS data Gateway (station metadata request).

~
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[provider list] Use the web interface or the command line interface
[DOIs/PIDs*] - See Jean-Luc Menut’s demonstration & presentation
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Geo-iN@UIRE
A single point of contact:

nss-dgw@oca.eu

Thank you for your attention!

Geo-INQUIRE is a joint effort of 51 institutions
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Geo-INQUIRE is funded by the European Commission under project number 101058518 within the HORIZON-INFRA-2021-SERV-01 call.
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