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* clearly provides data usage conditions

* allows to acknowledge data provider GHENT
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ETP
Historical archive of daily RINEX data of EPN stations .
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* Data license (if provided) o S
* Networks to which station belongs ~ ~
* Precise coordinates g » o
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All info is there, but it’s not used for selecting files to be downloaded and not
provided with the downloaded RINEX files. CHENT
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Solution?

Evolve towards FAIR GNSS data
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Findable
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Provide API (Application Program Interface) to access the data
v allow to use search criteria
v provide all necessary information (=metadata) about the data/station

Has to be done in standardized way to ensure machine-readability and interoperability with other
datasets
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What are APIs?
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Application Programming Interface (API) :
a software that allows two applications to
communicate with each other

|
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www.expedia.com/static/mobiIe/APIConsoIe/hoteI.htmI


https://www.expedia.com/static/mobile/APIConsole/hotel.html
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FAIR applied to GNSS
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®

Most obvious choice: Digital Object Identifiers d provided by DataCite J? DataCite

v Seismological community
v/ UNAVCO, GFZ, CDDIS, EPOS, ROS, ...
v/ GGOS working group on DOI ! Common approach to assign DOI to geodetic data and products

elep SSNO dIV4

/Digital Object Identifiers (DOIs) for data \

DOl is a character string (standardized by ISO) used to uniquely
identify an object such as journal articles, research reports and
data sets, e.g
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https://doi.org/10.24414/FST8-P256 -> landing page
4/
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GFZ
https://doi.org/10.5880/GFZ.1.1.2020.001

GNSS data of the global GFZ tracking network
Data Citation: Ramatschi, Markus; Bradke, Markus; Nischan, Thomas; Mannel, Benjamin (2019): GNSS data of the
global GFZ tracking network. V. 1. GFZ Data Services. https://doi.org/10.5880/GFZ.1.1.2020.001
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UNAVCO
https://doi.org/10.7283/ZR9Z-K767
CVO GPS Network - YOCR-Yocum Ridge P.S. - GPS/GNSS Observations Dataset

Data Citation: Kramer, Rebecca, Pauk, Benjamin, Montgomery-Brown, Emily, 2021, CVO GPS Network - YOCR-Yocum
Ridge P.S., The GAGE Facility operated by UNAVCO, Inc.,, GPS/GNSS Observations Dataset at
https://doi.org/10.7283/ZR9Z-K767.

1202 ‘12 kel

GHENT

UNIVERSITY



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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v A stable link to the data
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v 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 access restrictions

v/ Reliable long-term citation of the data
= acknowledge merits of data provider
= provide statistics on data usage for funders
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v/ Cross-linking through various objects
= publications and underlying data
= network-DOIs (e.g. for EPN data) and station-specific DOI
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2) Agency which has a contract with DataCite member agency (e.g. ROB) = DOI minting agency
(Mostly) Data centre responsible for long-term storage of the data
Will assign the DOI to the data

Procedure
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= DataCite member agency provides prefix
= DOI minting agency chooses suffix, provides DOl metadata, creates DOI, and maintains
DOI landing page
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STEP 1

St e p 1 : I n p ra Ct i C e ; Assign a persistent identifier (PID)

d" (@DataCite

Through M3G: e .
Globally unigue and persistent

- Collection of existing DOlIs for identifiers
GNSS networks and GNSS stations

“ Agencies & Stations 38 Metadata Catalog & EPOS Data Nodes fawd NG Bl DB6cumentation~ @ About ~ & rod*

| s [w:[o-]oa)

NETWORK NETWORK
ABBREVIATIONTS NETWORK NAME ‘ET"Y,;\, ARy NETWORK = S
= MANAGER 72
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STEP 1

St e p 1 : I n p ra Ct i C e “‘g Assign a persistent identifier (PID)

P d" (@DataCite

L7
Through M3G: FiNDARLE

- Collection of existing DOlIs for identifiers
GNSS networks and GNSS stations

Globally unigue and persistent

EPN historical data archive at ROB:

- Provide service to EPN station managers to assign DOI to their EPN data
(only if data does not yet have a DOI!)

*
% % kK Kk
* %k % Kk

ROYAL
OBSERVATORY
OF BELGIUM

elep SSNO dIV4

M
C
Y
m
M
9p)

<
3

oS
o
e
c
=

1202 ‘12 kel

GHENT
UNIVERSITY




STEP 1 STEP 2

d | (@DataCite

Globally unique and Metadata, machine-readable and
persistent identifiers structured documentation

STEP 3

Standard communications protocol to
retrieve (meta)data

METADAT ¥ & DATA
(- X--—}
T >
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APIs (Application Programming

AccessIBLE

Interface)

*
L 0. 0.0 & ¢
* %k % Kk

ROYAL
OBSERVATORY
OF BELGIUM

elep SSNO dIV4

M
C
Y
m
M
9p)

<
3

oS
o
e
c
=

1202 ‘12 kel

GHENT
UNIVERSITY




*
% % kK Kk
* %k % Kk

Download daily RINEX data P
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RINEX data files RINEX data files RINEX data files
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FUTURE

BRUXOOBEL
02/2021-012/2021

|

RINEX data files
Metadata files

Download daily RINEX data

WTZROODEU
001/2021-010/2021

|

RINEX data files
Metadata files

ACOROOESP
005/2021-010/2021

|

RINEX data files
Metadata files

Metadata should provide all info a user needs to know about downloaded data
= RICH metadata
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Station-specific metadata: File-specific metadata (i.e. for each data file
and created on-the-fly upon data download):

Site log + DOI (including data license) Data identifier, creation & publication date, type
of RINEX (daily or hourly), summary and
keywords, data license, observed constellations

elep SSNO dIV4

Optionally: precise ETRS89 coordinates,

GNSS network to which the station Optionally: quality check results, MD5, file size,...
contributes, indiv. antenna calib, ...
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Requirements

* Allow easy discovery and harvesting of specific data requests by machines (standardized
vocabulary and scheme) based on PID
* Allow interoperability with other data sets (e.g. using Json-LD)

1202 ‘12 kel

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

UNIVERSITY




*
L 0. 0.0 & ¢
* %k % Kk

ROYAL
OBSERVATORY
OF BELGIUM

Step 2: In practice e o it et
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Metadata, machine-readable and structured
documentation

elep SSNO dIV4

* Review existing metadata standards to reach community-agreement (standardization!)
* Station metadata:
GeodesyML, working on extension with IGS infrastructure committee (DOI)
* File metadata:

Discuss with organizations providing file-specific metadata (e.g. UNAVCO)
v/ Extended GeodesyML?

v (already existing) standardized metadata scheme?
v New?
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* Review vocabularies used
* Global Change Master Directory (GCMD) Keywords from NASA
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STEP 1

Assign a persistent identifier (PID)

STEP 2

Data are described with rich metadata

000 1
® : METADAT ¥ DATA
d (@ DataCite SO i | g,
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Globally unique and
persistent identifiers

AccessIBLE

Metadata, machine-readable and
structured documentation

STEP 3

Standard communications protocol to
retrieve (meta)data

APIs (Application Programming

Interface)
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Web services APIs for GNSS data .
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Several APIs available to access station descriptions (e.g. site log):

M3G, GFZ, Geoscience Australia

elep SSNO dIV4

Few APIs to search/access GNSS data:

BEV: working on it!
UNAVCO & Geoscience Australia: Beta APls
EPOS: under testing
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...Or private companies:

SmartNet North America
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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
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o < c @ U & unaveo.org see 1 * 4 in @ @ =
R wax i UNAVCO L
Rt T e Dataset Start Date End Diate Ig
UNAVCO _ vomalrate (. ™ 50210503 B 2021-0515 ol scach [ = = L
. © >
https://www.unavco.org/data/dai/ Showing 1831 stations Downloads =
a2l - T E i
Draw * .* o .“ o 2 CI-Z)
® ® L
o . ® % o o 75
& 9 ° S N
Downloads \ N ® o
12 file(s) (5.14 MB) o ° " 4 % Q.
LS ® @ QO
File Types: [ Hatanaka [] Nav [] obs [] qC [] Met m. ® ™ [ L] &
[
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Implementation Notes

UNAVCO Retfrieves summary information, file paths, or file paths with file metadata of products given a list of station_id's between a start and (optional) end date.
{) POST method service that accepts a json object with the following parameters:

PARAMETERS:

"view™: (sfring)

~Ex z summary (summary refurns a summary of file information - how many files returned etc..),
U NAVCO U n IfIEd web SEWIceS list (list returns a list of the ftp file paths),

metadata (metadata retums the list of fip file paths along with other file metadata)

"output”: (string)

oufput type that the user would like returned. current options:
https://www.unavco.org/data/web- if view is summary: "application/ison”

if view is list: "textiplain”

services/documentation/docu mentatio if view is metagata: "applicationfjson”, or "texticsy”
n.html#!/GNSS47GPS/post_gps file me ‘dataTypes” (I

list of file types. example: ["hatanaka”, "nav", "obs", "gc", "met’] or any combinafion. e.g. ["hatanaka”, "qc"]

tadata fetch products beta "products™ (list

list of product types - currently only accepts 'position’ product type. example: ["position"]

"prettyPrint” (opfional): (boolean)

frue or false for json outputs

"tems": (list of objects)

items i a list of objects with secondary parameters: stariDate, endDate, and items - there can be several of these objects with different date ranges and items
"startDate” desired start date. required. "201%-01-01" or "2019-01-01T00:00:00.000Z",

"endDate™ desired end date. can be null. example: "2020-01-01" or "2020-01-01T00:00-00.0002",

"items": an object of site id's and accompanying site code (four character id). {"1180™ "P123", "4733""P123", "410"."SC01"}
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Parameters

Parameter Value Description ?:gzmeter Data Type

information data used to access  body Example Value
the rinex: files

"dataTypes": [
“hatanaka"”,

“obs”

|
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"items™: [

Parameter content type: —_—
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https://www.unavco.org/data/web-services/documentation/documentation.html#!/GNSS47GPS/post_gps_file_metadata_fetch_products_beta
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Step 3: In practice [t —
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AccessiBLE

APIs (Application Programming
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Interface)

Need to have some community-agreed
approach on API (type of queries, type of response, metadata scheme,...)

Study existing APIs and discuss with organizations having/developing APIs
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Discuss with users which kind of search criteria they need

[ ]
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Create APIs that are as much as possible in-line with what is already existing
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