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Kirsten Elger and the GGOS Working Group on DOIs for Geodetic Data Sets EGU21- 15081

kirsten.elger@aqfz-potsdam.de/ GFZ German Research Centre for Geosciences

In 2019, the International Association of Geodesy’s (IAG) Global Geodetic
Observing System (GGOS) has established a Working Group on “Digital Object
Identifiers (DOIs) for Geodetic Data Sets” to address challenges and to identify
opportunities for improved coordination and advocacy for the use of DOIs within
the geodetic community. The Working Group is designated to establish best
practices and advocate for the consistent implementation of DOIs across all IAG

Services and in the greater geodetic community.
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The WG seeks to establish best practices
and advocate for the consistent implementation
of DOIs across all IAG Services and in the greater

geodetic community




Geodesy researchers are often much more involved in operational aspects and data
provision services than researchers in other fields might be. Compared to other
scientific disciplines, geodesy researchers appear to be producing less “countable
scientific” output.

IAG Services (IAG = International Association for Geodesy)
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Geodesy data and equipment therefore require a structured and well-documented
mechanism which will enable citability, scientific recognition and reward that can be
provided by assigning DOIls to data, data products and scientific software.




Mission 3/3
Objectives

to identify what the community needs from consistent usage of DOIs for data in terms of being
able to discover data, permanently cite data, and acknowledge the data providers

to develop recommendations for DOl minting strategies for different geodetic data types and
granularity across IAG Services (static, dynamic, observational data, data products, combination
products, networks)

to develop recommendations for a consistent method for data citation across all IAG Services,
to support data providers, and to provide quantitative support detailing the use of geodetic data
sets and other resources.

to develop recommendations for connecting metadata standards for data discovery (e.g.
DataCite, ISO19115) with community metadata standards (GeodesyML, Station Logs)
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Who we are

The Working Group ,,DOIls for Geodetic Data Sets” was established by the Global
Geodetic Observing System (GGOS) in 2019

It is directly associated with the GGOS Coordination Office
GGOS Working Groups are planned for 4 years

Members are international representatives of IAG Services and geodetic data
centers that are involved with or interested in assigning DOlIs to geodetic data

We welcome associated members with an interest in the topic

IAG Services (IAG = International Association for Geodesy)

EN-E-EN
IGS Vs e

Immliulf Laser Ranging Sexvice



GGOS Working Group for Digital Object Whoweare2/z
|dentifiers (DOIs) for Geodetic Data Sets

Markus Bradke Pierre Fridez
Members: Yehuda Bock @ En-m-EN Jim Riley
Yusuke Yokota (@ G5 S Ccarine Bruyninx

Daniela Thaller .
& d

Detlef Angermann UGG Smm

Glenda Coetzer

Mirko Reguzzoni

Laurent Soudarin JallH

- = 4

Elizabeth Bradshaw
Sylvain Bonvalot

Daniela Carrion

d-esa

Elmas Sinem Ince

Vicente Navarro
Chair: Kirsten Elger (GFZ) Philippe Lamothe Dan Roman UNAVCO,

Associate Members: Godfred Amponsah, Sandra Blevins, Roelf Botha, Allison Craddock,

Michael Craymer, Basara Miyahara, Patrick Michael, Mike Pearlman, \ @
are

Nacho Romero, Christian Schwatke, Martin Sehnal, Lori Tyahla




Why DOI? 1/4

Why DOI? Data Publications with DOI are
Best Practice for FAIR Sharing Data

DOIl-referenced datasets...

e are directly accessible via the DOI link (https://doi.org/10.prefix/suffix)
* link to the data used for research results = reproducibility

* Machine-readable standardised DOl metadata is exchangeable
—> data discovery via catalogues (>patecite EP S Google

EUROPEANPLATEOBSERVINGSYSTEM D a ta S et S e a rc h Beta

* are citable in scholarly literature

- tracking, = credit for researchers and institutions
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Recent Agreements between Publishers, Repositories, Funders
— Pathways for Open Science

Coalition On Publishing Data in the Earth and Space Sciences

¥ .f/. 7 ( A0 (="« Data availability statement
[ yind RS i A" i h '
)i f r}\r '(\(‘. F=0) - required for articles
-y & - '?,.:\.? ‘(’* / . . .

g {‘{v - e Citation of data in reference
% N ‘-‘:-'.:,:::-’ lists allowed by journals
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hittps://wwi.copdess.ore 2012 ° Recommendation to use

L domain repositories
ENABLING FAIR DATA COMMITMENT & ", ~* No data supplements anymore
STATEMENT IN THE EARTH, SPACE, . (= data publication via

[domain] repositories)


https://copdess.org/
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How do | Cite Data”?

FORCE

The Future of Research Communications and e-Scholarship Source: Data Citation SyntheSis Group: JOint
ABOUT ~ COMMUNITY ~ CODE OF CONDUCT GROUPS ~ RESOURCES ~ NEWS+BLOGS ~ EVENTS ~ Declaration of Data Citation Princip|e5. Martone
M. (ed.) San Diego CA: FORCE11; 2014

https://doi.org/10.25490/a97f-egyk

FORCE11

JOINT DECLARATION OF DATA CITATION PRINCIPLES - FINAL

“Data should be considered legitimate, citable products
of research. Data citations should be accorded the same
importance in the scholarly record as citations of other
research objects, such as publications”
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Hydrology and Earth System Sciences C iti n g Data D O I S

An interactive open-access journal of the European Geosciences Union

| EGU.eu | EGU Publications | EGU Highlight Articles | Contact | Imprint | Data pr

In Articles

International Geodynamics and D
Earth Tide Service (IGETS) ( )

Superconducting gravimeter data of iGrav006 and auxiliary hydro-meteorological data from Wettzell -
Supplement to: Landscape-scale water balance monitoring with an iGrav superconducting gravimeter
d in a field enclosure

Cite as: Copy citation to dipboard

4. Data publication cites paper
Landscape-scale water balance monitoring Wi

superconducting gravimeter in a field enclosure _
1 Clte data In the artIC/e lajl, Benjamin Creutzfeldt?, Stephan Schroder?, e |

. Data avazlablzly [..] Giintner et al. (2017) provided the UGG Zezy™
data of 1Grav006, both raw 1 s gravity records and [..]

Wziontek et al. (2017) provided the raw gravity data of
the two superconducting gravimeters [..] in Wettzell. ”

RN 2. Include reference in the references section

Giintner, A., Reich, M., Mikolaj, M., Creutzfeldt, B., Schroeder, m International Geodynamics and

S., Thoss, H., Kliigel, T., and Wziontek, H.: Superconducting Data N Earth Tide Service (IGETS) ( C
gravimeter data of 1Grav006 and auxiliary hydro-meteorological = UGG [ems
data from Wettzell — Supplement to: Landscape-scale water

Licer]

-1 &

balance monitoring with_an_ilGrav_ennercondncting_oravimeter Y | Superconducting Gravimeter Data from Wettzell - Level 1

in a ficld enclosure, https://doi.org/10.5880/gets we.gfz.11.001, | Cite as: Copyctaton':
] Wziontek, Hartmut; Wolf, Peter; Nowak, Ilona; Richter, Bernd; Rulke, fxel; Wilmes, Herbert (2017): Superconducting Gravimeter Data from Wettzell - |

E‘[}] ? . * GFZ Data Services. http://doi.org/10.5880/igets.we.|1.001

Weziontek, H., Wolf, P, Nowak, L., Richter, B., Riilke, A., and _
Wilmes, H.: Sup rc:nnductin r:wimeter data from Wettzell —

Files 71 Abstract
The International Geodynamics and Earth Tide Service (IGETS) was established in 2015 by the

Data downlead wvia ftp (registration required)
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https://doi.org/10.5194/hess-21-3167-2017
http://doi.org/10.5880/igets.we.gfz.l1.001
http://doi.org/10.5880/igets.we.l1.001
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Group Activities

°* 9 Dec 2019, 8:20-10:00: Kickoff: physical meeting during the
AGU Fall Meeting in San Francisco

e Regular video conferences every 1-2 months

* Conference presentations: EGU, GGOS Days, AGU, IAG GA, IVS
GM

¢ living document: Overview on geodetic data and products
from IAG Servucs and DQl mlntmg strategjes
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Geodetic Data Sets and DOIls/ IAG Services IGRF Umbrella

No of | Reposito | Data types DOI minting strategies
DOI ry

(1) global gravitational models - static
GFZ Data (2) global gravitational models - temporal
Services (3) topographic gravity field models

(4) combined models (COST-G)I

(1, 3) DOIs for each model
(2, 4) dynamic DOlIs for growing time series of
temporal models

ICGEM 27

(1) Level 1 and 2: time series for each (1) one DOI for all Level 1 and Level 2 data from
GFZ Data station ' one Observatory (dynamic DOIs for growing

IGETS 20 : _ : time series)
Services (2)Level 3: combined products for all O i B0 e @l 2 dee (i e Eie)

stations (not yet available with DOI) sl carlied produc:

GFZ Data grids of local and regional geoid/quasi DOls for each model (quasi geoid, geoid), DOls
Services  geoid undulations in IGS 2.0 format of the same project are cross referenced

1ISG 18
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“ Repository Data types DOI minting strategies
DOI

1) static reprocessing solution datasets for each reprocessing

campaign . .
CODE 2) expanding data sets for sub-daily/daily/weekly solutions ) ClUSEEiie DOI'for each rEprocessing fjataset .
IGS AC 6 . . 2,3) DOls for solution types: - final solutions -rapid
(AIUB) 3) changing datasets: datasets that are only available for a . . .
) . . . . . . solutions -ultra-rapid solutions
certain period of time, they exist only during a certain period
(sliding time window), e.g. 1, 2, and 5-day predictions
IGS ESA ESA GSSC GNSS data and products (RINEX, SINEX) Collection -Ievel (different levels of granularity depending on
the collection)
gggéS(,g?SA DOls are assigned to collections, e.g., GNSS high-rate
ILRS. IVS I’DS 88 CDDIS Data and derived products from GNSS, SLR, VLBI, and DORIS compact observation data.
GGOS)
1) 1 DOI per continuous GNSS Station (with possibility for
composite DOl with Child DOIs for attribution changes
UNAVCO/ over time).
GAGE ~4000 UNAVCO GNSS data and products (RINEX, SINEX) , SAR, TLS 2) DOls available for ad hoc data sets of stations for
IGS publication . \
3) 1 DOI per GNSS campaign
4) 1 DOI per Level 2 product &/
3FZ Data GNSS Network, IGS products (ulra-rapid, rapid, final), mutli-gnss DOls for products, networks, : : .

services products, repro products, software (Semysys, GFZRNX) campaigns and software

o % e o
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DOls for Geodetic Data Sets: IAG Services/ Data Centers

No of
m Repository Data types DOI minting strategies

IERS -

ILRS ?

IVS

CDDIS, NASA GSFC

(IGS, ILRS, IVS, IDS, GGOS) 88

GFZ Data Services (VLBI,
GNSS, ICGEM, IGETS)

GFZ

Helmholtz-Zentrum Global Geodetic
i
PorsbpAam IUGG Observing System

CDDIS, DORIS
central office

CDDIS;
EUROLAS

CDDIS, GFz
Data Services

CDDIS

s. CDDIS, data and derived products

SINEX files; EQOP files, csv, https, xml

Data and derived products from SLR.
EUROLAS Data Provides SLR data and product
of the ILRS synchronized with the CDDIS

VLBI data, products, related information;
different format types

Data and derived products from GNSS, SLR,
VLBI, and DORIS

DOI minting services for geodetic products
(static, dynamic, networks)

s. CDDIS, Doris central office is discussing about
DOI minting services

no DOlIs assigned so far, but in preparation

DOls via CDDIS, EUROLAS not yet

DOl assigned only to IVS combined contribution
to ITRF2014 via GFZ Data Services, CDDIS ??

DOls are assigned to collections, e.g., GNSS high-
rate compact observation data.

variable

activities



 Most DOls registered with DataCite (only ESA registers via CrossRef)
 Some data centres are serving several IAG Services (CDDIS, GFZ Data Services)

* DOI minting strategy for static data: easy, albeit different for different products
(from ICGEM models to GNSS campaign data)

* DOI minting strategy for dynamic data: variable (GNSS stations, IGETS
Observatory data, GNSS networks, GNSS reprocessing products)

* Open questions: DOI for software? Perstistent Identifier for Instruments?
Is the DOI metadata across the data centers interoperable?




Outside the Box: Learning from Other Communities

One strategy of the GGOS DOI Working Group is to explore DOl minting and citation

practices from other communities within the geodesy and beyond for potential adoption
for geodetic data sets

The seismic community developed the concept of network DOls
Network DOIls used for citation puposes. Individual data files may additionally be
assigned with alternative persistent identifier (e.g. Handles)

Data compilations provide means to include/ cite DOI-
referenced data that are part of a larger data collection

Data Compilations

The RDA*-derived concept for assigning persistent identifier to

PIDs for Instruments instruments already used by ,early adopters*
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https://www.rd-alliance.org/

QOutside the box: network DOls

Learning from Seismology

DOI for Seismic Networks

FDSN® Why Seismic Networks Need Digital
Object Identifiers

http://doi.org/10.1029/
2015E0036971

We hope that assigning
seismic data networks a

universal and easily cited

digital identity will help
' bring data providers the

| recognition they deserve.

e 182 DOIs for seismic networks (May 2020)

e Metadata Standards:
FDSN Recommendations for seismic
networks (https://doi.org/10.7914/d11596)

Challenge: GNSS networks are more complex than seismic networks: different agencies

contribute to one network, one station can be part of several networks

I k -

I—

DOI for GPS Networks?

partly adoptable and in practice

e€:::GFZ DATA SERVICES
™ GeoscIENCES DaTa PUBLISHER

= GNSS data of the global GFZ tracking network @rh

Cite as:

Ramatschi, Markus; Bradke, Markus; N
http://doi.org/10.5880/GFZ.1.1.2020.0(

Copy ditation to dipboard

http://doi.org/10.5880/GFZ.1.1.2020.001 = ce services

Files r'7| Abstract

RING ez b

& with currently about 70
arre fi

https://doi.org/10.13127/RING
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FOR CORRECTLY CITING THE RING DATA AND METADATA PLEASE USE THE FOLLOWING REFERENCE:
INGV RING WORKING GROUP (2016), RETE INTEGRATA NAZIONALE GNSS, DOI:10.13127/RING.
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https://doi.org/10.7914/d11596
http://doi.org/10.1029/2015EO036971
http://doi.org/10.5880/GFZ.1.1.2020.001
https://doi.org/10.13127/RING
https://doi.org/10.13127/RING
http://doi.org/10.5880/GFZ.1.1.2020.001

Data Compilations and Citation
Learning from Magnetic Observatories
INTERMAGNET Global Magnetic Observatory Data 1991-2015

https://doi.org/10.5880/INTERMAGNET.1991.2015

(Gliobal magnefic chservatory data 1981 - 2015

i
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L STATICHE/METWORSS 3 GECMAGHET]

Authors: INTERMAGNET +
all Institutions operating
Geomagnetic Observatories
(160+), citable as
Intermagnet et al. (2020)

Related DOls to be quoted, if applicable

Includes

Black Forest Observatory (BFO). (1971). Black
Forest Observatory Data [Data set]. GFZ Data
Services. https://doi.org/10.5880/BF0

Bureau Central De Magnétisme Terrestre (BCMT),
Bcmt@Ipgp.Fr. (1921). French Global Network of
Geomagnetic observatories [Data set]. Bureau
Central de Magnétisme Terrestre (BCMT). https://
doi.orgf10.18715/bcmt.mag.def

USGS. (1901). USGS Geomagnetism Program
Definitive Data. INTERMAGNET. https://doi.org
f10.7914/=n/nt

Outside the box: data compilations

Cite as Copy citation to cipboard

INTERMAGNET; Altay-Sayan Branch of Geophysical Survey of Siberian Branch of Russian Academy of Sciences (Russia); Bureau Central de Magnétisme
Terrestre, BCMT (France); Beifing Ming Tombs Geomagnetic Observatory Center, Institute of Geology and Geophysics, Chinese Academy of Sciences (China);
Bogazigi University, Kandilli Observatory and Earthquake Research Institute (Turkey); British Antarctic Survey (United Kingdom); British Geological Survey
(United Kingdom); Centre de Recherche en Astronomie Astrophysique et Géophysique (Algeria); Department of Geophysics, Faculty of Science, University of
Zagreb (Croatia); Direccion Meteorolégica de Chile (Chile); Ecole et Observatoire des Sciences de |a Terre (France); Finnish Meteorological Institute (Finland); |
Fundaci6 Observatori de I'Ebre (Spain); Geodetic and Geophysical Research Institute of the Hungarian Academy of Sciences (Hungary); Geological and
Geophysical Institute of Hungary (Hungary); Geological Institute of Romania (Romania); Geological Survey of Sweden (Sweden); Geophysical Center of the
Russian Academy of Sciences (Russia); Geophysical Institute of Slovak Academy of Sciences; Geophysical Institute of the Bulgarian Academy of Sciences
(Bulagaria); Geoscience Australia (Australia); GFZ German Research Centre for Geosciences (Germany); Government of South Georgia and the South Sandwich
Islands; Halliburton Sperry Drilling (United States of America); Indian Institute of Geomagnetism (India); Institut de Physique du Globe de Paris (France);
Institut de Recherche pour le Développement (France); Institut Folaire Frangais Paul Emile Victor (France); Institute of Cosmophysical Researches and Radio
Wave Propagation FEB RAS (Russia); Institute of Geology and Geophysics, Chinese Academy of Sciences (China); Institute of Geophysics of the Vietnamese
Academy of Science and Technology (Vietnam); Institute of Geophysics, Academy of Sciences of Czech Republic (Czech Republic); Institute of Geaphysics,
National Academy of Sciences of Ukraine (Ukraine); Institute of Geophysics, Polish Academy of Sciences (Foland); Institute of Geophysics, Ural Branch of the
Russian Academy of Sciences (Russia); Institute of Solar-Terrestrial Physics of Siberian Division of Russian Academy of Science (Russia); Institute of the
Tonosphere, National Center of Space Researches and Technologies (Kazakhstan); Instituto Geofisico del Per (Peru); Instituto Geografico Nacional (Spain);
Irish Meteorological Service (Ireland); Japan Meteorological Agency (Japan); Karlsruhe Institute of Technology (Germany); Korea Meteorological Administration
(South Kerea); Lanzhou Institute of of the China (China); Ludwig Maximilians University Munich (Germany); National
Antarctic Scientific Center, Ministry of Education and Science of Ukraine (Ukraine); National Geophysical Research Institute (India); National Meteorological
Service of Argentina (Argentina); National Space Institute, Technical University of Denmark (Denmark); Natural Resources of Canada / Geslogical Survey of
Canada (Canada); Real Instituto v Observatorio de la Armada (Spain); Royal Meteorological Institute (Belgium); Schmidt Institute of Physics of the Earth of |
Russian Academy of Sciences (Russia); South African National Space Agency (South Africa); Swedish Institute of Space Physics (Sweden); The Institute of
Geological & Nuclear Sciences Ltd (New Zealand); The Ministry of Natural Resources, Environment and Meteorology (Samoa); U.S. Geological Survey (USA);
Universidad Nacional de La Plata (Argentina); University of Qulu (Finland); University of Stuttgart (Germany); Yu. G. Shafer Institute of Cosmophysical Research
and Aeronomy, Siberian Branch of the Russian Academy of Sciences (Russia); Institute of Geology and Mineral Exploration-1GME (Gresce); National Institute of
o oot o e oI e I eyt el (Ve | By ke i e st R o ooy
(Lebanon); Institut et O 5 d ional Autonoma de Mexico, Instituto de Geofisica (Mexico);
Eotvos Lorand Geophysical Institute of Hungary (HungarvL Institute of Terrestrial Magnet\sm Tonosphere and Radio Wave Propagation (Russial; Alfred-
Wegener-Institut AWI (Germany); Arctic and Antarctic Research Institute AARI (Russia); Observatorio Nacional (Brazil); ZAMG - Zentralanstalt fuer Meteorologie
und Geodynamik (Austria); Bundesamt fuer Seeschiffahrt und Hydrographie (Germany); Republic Geodetic Institute (Serbia); Geomagnetic Institute Grocka
Serbia); Addis Ababa University AAU (Ethiopia); Ecole et Observatoire des Sciences de la Terre EOST (France); Istituto Nazionale di Geofisica e Vulcanologia
INGV (Italy); Danish Metearological Institute DMI (Denmark); Institut Pelaire Francais Paul Emile Victor IPEV (France); Maldives Meteorological Service (Republic
of Maldives); China Earthquake Administration of Guangdong province (China); Directorate General of Telecommunications DGT MOTC (Taiwan); National
Research Institute of Astronomy and Geophysics NRIAG (Egypt); Saint Petersburg branch of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio
Wave Propagation of the Russian Academy of Sciences IZMIRAN SpB branch (Russia) (2020): Global magnetic observatory data 1991 - 2015, GFZ Data
Services. https://doi.org/ 10,5830/ INTERMAGINET. 18912015

Related Work:
Citation of existing DOIs for magnetic data in
the metadata:

Black Forest Observatory Data
(interdisciplinary DOI for all BFO data)
French Global Network of Geomagnetic
Observatories (several observatories)
USGS Geomagnetic Programme (several
observatories)

g Outside

the box


https://doi.org/10.5880/INTERMAGNET.1991.2015
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GFZ Example: PIDs for Seismic Stations

e Challenge: Unique way to identify individual instruments and link them properly to data and
software. How to achieve full data provenance? How to do it in a way that could be interoperable
with other disciplines by means of standard vocabularies?

e Approach: Use globally unique an resolvable Persistent Identifiers
(PIDs). Include these identifiers in systems and workflows for
seismic data and data publications at GFZ (Geophysical Instrument
Pool GIPP, GEOFON, LIS/ GFZ Data Services).

e Services:
— Landing pages for instruments and stations
— Calibration functions
— Links to seismic experiments (- GIPP experiment database)
— Links to data generated with the mstruments

— In prep: I|nk to instrument PI .§ QD UBISERTORS ™ S T WELIP., & S
vl £ g ot L o Outside &

Credit: ). Quinteros, GFZ GEOFON R o oW i\ the box &

= i . A
= 4




Outside the box: PID for Instruments? 2/6

RDA Working Group: PIDs for Instruments

GFZ

Helmholtz-Zentrum
PorsbpaAam

m 3 0O&A Members 61 MY PROFILE Members: 11694 RDA Groups WG & Igs: 96

Active Organisational & Affiliate My details, My Groups, My comments

= Ju Discover what RDA Working and Interest
RESEARCH DATA ALLIANCE members

i Groups and all other Groups are up to and find
=g G i out how to join them. Explore Groups

ABOUTRDA © GETINVOLVED ™ GROUPS ™ RECOMMENDATIONS & OUTPUTS ™ RDA FOR DISCIPLINES ™ PLENARIES & EVENTS ™ NEWS & MEDIA ~ ﬂ

Home » Working and Interest Groups » Working Group » Persistent Identification of Instruments WG

@Taxnnumy: Matural Sciences

Persistent Identification of Instruments WG

Output: metadata schema and prototype schema for implementation with

DataCite (DOIs) and ePIC (handles) as representative persistent identifier
systems (endorsed by RDA)

Stocker, M., Darroch, L., Krahl, R., Habermann, T., Devaraju, A., Schwardmann, U., D'Onofrio, C. and Haggstrom, .,
2020. Persistent Identlflcatlon of Instruments. Data Saence Journal 19(1) p. 18 http //d0| org/10. 5334/dS| 2020-018

'":f-‘-. fi&mﬂ; & ¢’

:z Credlt J. Qumteros GFZ GEOFON
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http://doi.org/10.5334/dsj-2020-018

PIDINST WG: outcome

Two parallel discussions in the context of
international organizations.

Within the RDA WG more than 13
communities are collaborating.

A new metadata scheme based on
collected requirements.

We (GFZ) followed recommendations and
implemented most of them using EPIC
PIDs (Handles) locally created.

C edlt J Qumteros GFZ GEOFON

_-_—m“__:m_

Outside the box: PID for Instruments? 3/6

Some members of the RDA WG started
discussions with Datacite (using DOls).

It could be feasible to implement a
similar scheme into a standard Datacite
format.

However, there will be some
differences .... and it will take time.

Outside

= Fﬁw 3 5 the box 4%
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PIDs for Seismic Stations: Metadata Elements

@ 3’ RDA approach

RESEARCH DATA ALLIANCE

- Identifier - Manufacturer - Date
— identifierType — manufacturerName — dateType
- LandingPage — manufacturerldentifier - Relatedldentifier
-  Name —  modelName — relatedldentifierType
- Owner - Description — relationType
—  ownerName - InstrumentType - Alternateldentifier
—  ownerContact - VariableMeasured — alternateldentifierType

— ownerldentifier

ﬁmﬁ’ﬁ

'- Credlt J. Qumteros GFZ GEOFON
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GFZ GIPP Databases

Experiment Database

Grant Number

Experiment Name

find in Abstract

Experimenttype

Program

Person

Institute

Time Range

Has Data?
O

North l:l

 — Fast

Coordinates

Leaflet | Map dats: © OpenStreetbap, SRTM | Map style: ® OpenTopohsp (CC-BY-54)

Experimenttype: Data:

|50 passive seismology [EE3) pata with DOIf online available
E controlled source seismology m Data offline stored

m magnetotelluric / electromagnetic

Number of Results: 451

+« Previous 2 3 4 5 & T 8 9 MNext —

202108 - MESS[E)
[2021-03-24 - 2021-06-30]
By: Michael Dietze, Thomas Hoffmann

15* Cube3 intern
15*3-D Geophone

GFZ

Helmholtz-Zentrum
PorsbpaAam

Global Geodetic
Observing System

i T

Instrument Database

Outside the box: PID for Instruments? 5/6

Code

serial No

Inventar No

Pid

Status

Owner

Program

Dualuse

Hazmat

Manufacturer

Name
Instrument categories
Seismic sensors
Short-period sensors (*1Hz)
Mark L-4C-3D 1Hz Geophone 3-C

4,5Hz Geophone 3-C

4,5Hz Geophone vertical

10Hz Geophone vertical (Miiller
clips)

Intermediate period sensors (1Hz -
60s)

GURALP CMG-40T

GURALP CMG-3ESP Compact

Trillium Compact Posthole
Broadband sensors (>60s)

GURALP CMG-3T

GURALP CMG-3ESP

Nanometrics Trillium 120 PA

Nanometrics Trillium Compact

Manufacturer

Sercel

Sensor Netherland / HGS
(India)

GURALP
GURALP

Nanometrics

GURALP
GURALP
Nanometrics

Manometrics

Outside
the box

CountryQforigin

GB

GB

GB

GB

Dualuse Amount
no

no

no

no 231
no 594
no

no

no

no 13
no 164
no 18
no

no 12
no 30
no 20
no 203
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GIPP Example: PIDs for Seismic Stations

Mark L-4C-3D 1Hz Geophone 3-C GIPP Instrument Database

Instrument categories Seismic sensors Short-period sensors (>1Hz) Mark L-4C-3D 1Hz Geophone 3-C netrument categories seismicsensors Shortperiod sensors (112 MarL-acaD Az Geophone :¢
ode = :
rai Vs-1008 GIPP Instrument e e L
InventarNo 03234 Database' pid http://hdl.handle.net/11708/01473DD6-6473-4A84-9837-CDBDOE71ACD5
SerialNo 1006 03234
Instrument Type
Location F052 . 1006
o » overview page o
Deliverydate 1992-12-17 Program gPp
Owner GFZ.sec22
Type 3CH-1Hz
Location
Condition [ Tl ] ]
eerydae Overview of specific instrument with
Calibration Comment PID (= EP/C Han dIE)
Owner gipp Country of Origin
Instrumentcategory Mark L-4C-3D 1Hz Geophone Manufacturer
Manufacturer Sercel Dualuse no

. o E: L L T
Code Name Manufacturer Program Oowner Status R "
https://gipp.gfz-potsdam.de/instruments/
MS-1006 Mark L-4C-3D 1Hz Geophone 3-C Sercel gipp GFZ.sec22 0K ; i S s = o WETe 3 _ [
R e e e T iy o o L
MS-1007 Mark L-4C-3D 1Hz Geophone 3-C Sercel /.ISt Of IndIVIdUCI/ ko . ’} '""_" - St L
MS-1008 Mark L-4C-3D 1Hz Geophone 3-C Sercel . . o N s e ¢ =
Instruments
MS-1009 Mark L-4C-3D 1Hz Geophone 3-C Sercel .

Credit: J. Quinteros, GFZ GEOFON

v


http://hdl.handle.net/11708/01473DD6-6473-4A84-9837-CDBD0E71ACD5
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Outcomes: First Agreements

(1) DOls for product , types” or observational networks are
preferred to DOIs for individual data files

(2) These DOIs for growing time series mainly serve for citation
purposes and not for identifying individual data streams
(similar to DOIs for seismic networks)

(3) DOls for products that are rapidly ,,outdated” (rapid and ultra
rapid products) are supported only if the data
are archived for the long term by the datacentre.
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Outcomes: New DO Service for ISG Geoid Models

e Collaboration ISG/GFZ Data Services
e DOls for geoid models in ISG 2.0 Format

e Cross-links between GFZ Data Services (DOI
Landing Page) and the ISG Geoid Repository

PRESENTATION | NEWS

GEOID REPOSITORY

SUBMIT NEW GEOID
HEIGHT
CONVERSION

SOFTWARE
DOWNLOAD

SCHOOLS
HEXT SCHOOL
SCHOOLS' ARCHIVE

LECTURE NOTES & €D

IGES BULLETINS'
ARCHIVE

OTHER
PUBLICATIONS

Described in: Reguzzoni, M. et al (2021). Open access to regional geoid models: the International Service
for the Geoid. Earth System Science Data, 13(4), 1653—-1666. https://doi.org/10.5194/essd-13-1653-2021

ISG Geoid Repository

PROJECTS | SERVICES | NEWTON'S BULLETIN | CONTACTS

Services - Geoid Repository

Regional Models

Colorado - USA (ColWLSC2020)

Authors: R Barzaghi, D. Carrion, 0. Kog Creatsd: 2020 Resp: R Barzaghi
Status: PUBLIC Licenze: CC BY 4.0

Description:

The CoWLSC2020 quasi-geoid and peoid madels are gravimetric models and have been computed by the Department of Givil and
Environmental Engineering, Poltecnico di Milano. The models have been computed in the frame of the International Association of Geodesy
Joint Working Group 22.2 "The 1 cm geoid experiment” and the so called "Colorado experiment”. The area covered by the models is 251 5°
< longtude < 256 5°E, 36.5°N < latitude < 38°N with a grid spacing of 2 in both latitude and in longitude. The computation s based an the
remove-compute-restore technigue with XGHM2106 being used as a reference field. The topographic effects were treated using a Residual

Terrain Correction (RTC) by solving the spectral fiter problem of RTC using Earth2014 and ERTW2160 models. The input gravity data include.
terrestrial and airborne data combined using Least-Squares Collocation (LSC). The final estimation was carried out using Windowed LSC |
(WLSC). The mean accuracy of the geoid models, when compared against GSVE17 GPSlleveling, is at the 2.4-2.8 emlevel.

R. Barzaghi, D. Carrion, 0. Kog (2020): The Polil quasi-geoid based on windowed Least-Squares Collocation for the Colorado Experiment:
ColWLSC2020. V. 1.0. GFZ Data Services. htttpszildoi.orgi10.5880/isg.2020.001

R. Barzaghi, D. Carrion, 0. Kog (2020): The Polill geoid based on windowed Least Squares Colocaton for the Colarado Experiment
COIWLSC2020. V. 1.0. GFZ Data Services. htttpssiid

Model Citation: h"

GFZ Data Services RDEICNEEIEIICH——

Portal | Submit Metadata | About/Contact | Data Readiness Roadmap | RDM recommendations for PhD students

Search

|

(press ESC to close suggestions)

—

Spatial Filter

Close Map!

—
(e N —
—

G F Z Filter global data

Current Selection (Link)

Helmholtz Centre

l DOI Landing Page
o '

PoTsbAm Datacenters

ISG International Service for the

ISG

Files
Model dawnioad
Madel ISG webpage

Licensa: CC BY 4.0

\ergos,
International Service for the Geoid rouNe]
asi-geoid
1as been
R . . . IS Vity Field
Tho 72liMI geoid based on windowed Least-Squares Collocation for the Colorado Experiment: -

Dataset ColWLSC2020 ReleasedMIVErsity
€&n com-
srnational

Cite as: Copy citation to clipboard g Gruup

Barzaghi, Riccarcu, __.iion, Daniela; Keg, Oyki (2020): The PoliMI geoid based on windowed Least-Squares Collocation for the Colorade

Experiment: ColWLSC2020. V. 1.0, GFZ Data Services, https://doi.org/10.5880/i50.2020.002

Files 1—3! Absiract
Madel download
Model ISG webpage

The ColWLSC2020 geoid model is a gravimetric model and has been computed by &
Daparimant of Chal and Environmenca| Enginaering (SICA), Pelitecrics di Mitana. The model has
been computed in the frame of the Internationsl A=sociation of Geodesy Joint Working Group
22.2 "The 1 cm geoid experiment” and the 5o called * Colorado experiment”. The area covere:

by the mocels is $08,5°E < longitude = 103,552, 36.5°N < latitude = SE°N with = grid spacing of
2'in both latitude and in longitude.

License: CC BY 4.0

The is based on th p technigue with XGM2106 being used
as o reference field, The topographic effects were treated using a Residual Terrain Correction
(RTC) by solving the spectral filter problem of RTC using Earth2014 and ERTM2160 models. Th

Dataset Description

T input gravity data include terrestrial and airhorne data combined using Least-Squares Callocatiol
Decumanted by (LSC). The fina| estimstion was carried out using Windowed LSC (WLSC). The mesn accuracy of
the g=oid medel, when comparsd against GSVS17 GPS/laveling, is at 3.9 cm level

https://dx.doi.org/TO BE ADDED: DOI of ref-
EEEEE IR The gecid model is provided in 1SG format 2.0 (1SG Format Spcifications), while the file in its
156 Format Specifications original data format is available at the modal 1SG webpage.

Additional Information ,
Related Work The International Service for the Geoid (ISG) was founded in 1992 (a5 Int=rnstional Geoid

References: R
VN Grigoriadis, G.5. Vergos, R. Barzaghi, D. Carrion, . Kog (2020). Colloeation and Dol
geoid experiment. Journal of Geodesy, Special Issue on Reference Systems in Physi

htttpsilidoi.orgH0.5580/i59.2020.001 (quasi-geoid in ISG format)
htttps:lidol.org/10.5880/i59.2020.002 (geoid in ISG format)

Retrieve quasi-geoid Retrieve quasi-geoid |
Retrieve geoid Retrieve geoid 1SG

Retrieve quasi-geoid
Retrieve geoid

i of cieoee 10 NUNN htttps:idoi.org10.58801s9.2020.001 (quasi-geoid in ISG format)
oot hittpsuidoi.org10.5380/isg.2020.002 (geoid in 135G format)

Retrieve qu asi ge oid 156 format s://doi.org/10.1007/500150-016-0348-2. Barzaghi, Riceardo; Department of Civil and Environmental Engingering (DICA), Politzcnico di

Retrieve geoid 15G format

Service - IGeS) and it is now an official service of the International Asseciation of Geodesy
B o ‘ (IAG), under the umbrella of the International Gravity Field Service (IGFS).
. The mzin activities of ISG consist in collecting, 2nalysing and redistributing local and regional

Barzachi, R, Carrion. D, & Kos, 0. (2020} The  zood models, 22 well 22 orgznizing incemations| schools on the geoid datarminztion,
Pl quasi-geaic based on windowsd Lesst-
Squsres Callocation for the Colarsd Experimenc:  AUNOFS
ColwiLSC2020 [Version 1.0) [Data set]. GFZ.

\//doi.arg/10,5880/15G.2  Barzashi, Riccardo(;Department of Civil and Enviranmental Engineering (DICAY}, Politecnico di

020,001 Milzno, Traly

Carrian, Danielz(®;Department of Ciuil and Environmental Engineering (DICA), Palicaenico di
References Milzno, Italy
Orewes, H, Kuglitsch, £, Addm, 3. & Rézea, 5. K% Oyki:Geomatics Enginesring Department, Istsnbul Technical University. Istanbul. Turkey
(2016). The Geodesist's Handbaok 2016, Contact

Journal of Gaodesy, 90(10), 9071205, http

Milano, Ttaly;

RS 15G Staff; International Service for the Geoid (ISG); =

Website.
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Concept for DOI for Hierarchical Data Products

Individual monthly field solutions COMBINATION PRODUCT TCGEM

are produced by a number of
International Analysis Centres (AC) d - | 10.5880/ICGEM.COST-G.001
and are later combined to the g o y N
COST-G combination product which
represents a , best fit model”

COST-G Monthly
GRACE Series

GRACE MONTHLY GRAVITY
FIELD SOLUTIONS FROM
GRACE Geopotential GSM Coefficients GFZ RL06 DIFFERENT ANALYSIS CENTERS

GRACE FIELD GEOPOTENTIAL
COEFFICIENTS CSR RELEASE 6.0
SHARE THIS PAGE ¢

@ 1 Publication Cited this Dataset
Citation metrics available for years (2015-2015)

/ N\
AC GFZ, GERmANY AC CRS, US
d 1CGEM rz 1CG6EM d
CNES/GRGS RLO04 Earth gravity field models, from GRACE and SLR data ‘ ITSG-Grace2018 - Monthly, Daily and Static Gravity Field Solutions from GRACE ‘
\ \
AC GRGS, FRANCE AC AIUB, SWITZERLAND ACITSG, AusTriA

«00

COST-G = Combination Service for Time-variable Gravity Fields; AC = Analysis Center


https://doi.org/10.5880/ICGEM.COST-G.001

Concept for DOI for Hierarchical Data Products

The DOI Metadata of the original
solutions from the AC includes a
reference to the Combination
Product using the DataCite
relationtype ,Is Part Of“ (i.e: they

have contributed to the COST-G
combination product).

GRACE Geopotential GSM Coefficients GFZ RL06

d
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COMBINATION PRODUCT 1CGEM

10.5880/ICGEM.COST-G.001

COST-G Monthly
GRACE Series

GRACE FIELD GEOPOTENTIAL
COEFFICIENTS CSR RELEASE 6.0
SHARE THIS PAGE ¢

@ 1 Publication Cited this Dataset
Citation metrics available for years (2015-2015)

AC GFZ, GERmANY AC CRS, US
d 1CGEM rz 1CG6EM d
CNES/GRGS RL04 Earth gravity field models, from GRACE and SLR data ‘ ITSG-Grace2018 - Monthly, Daily and Static Gravity Field Solutions from GRACE ‘

AC GRGS, FrRANCE

COST-G = Combination Service for Time-variable Gravity Fields; AC = Analysis Center

AC AIUB, SWITZERLAND ACITSG, AusTriA

«00



https://doi.org/10.5880/ICGEM.COST-G.001
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ncr DI fr Hierarchical Data Products

the DOI metadata of the Combination CGE
product includes the citation of all COMBINATION PRODUCT 1 M

original products from the ACs using 10.5880/ICGEM.COST-G.001
the relation type ,Is Derived From”. P

COST-G Monthly
GRACE Series

GRACE FIELD GEOPOTENTIAL
COEFFICIENTS CSR RELEASE 6.0
SHARE THIS PAGE ¢

oo e Porsoan
GFZ GERMAN RESEARCH CENTRE
rav P
)+ @ Gravity — . -
s Information = e ,
& Aait IE @ Service s
o S zogy- PR e e

GRACE Geopotential GSM Coefficients GFZ RLO6 |

AC GFZ, GERmANY
d 1CGEM

@ 1 Publication Cited this Dataset
Citation metrics available for years (2015-2015)

AC CRS, US
d

CNES/GRGS RLO04 Earth gravity field models, from GRACE and SLR data ‘ ITSG-Grace2018 - Monthly, Daily and Static Gravity Field Solutions from GRACE

AC GRGS, FRANCE AC AIUB, SWITZERLAND AC ITSG, AusTrIA

4 “@

COST-G = Combination Service for Time-variable Gravity Fields; AC = Analysis Center


https://doi.org/10.5880/ICGEM.COST-G.001
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Outlook and Ongoing Discussion

e For which IAG Services could the hierarchical DOI concept 0 be applied? @

iy

interutionl Laser RangingSeric

ISG

* Metadata for geodetic data: What metadata are used and in which
standard? It is possible to combine discovery metadata (e.g. DataCite,
1SO19115, OGC) and geodesy metadata (GeodesylVIL, station logs)?

e Can we identify and recommend controlled vocabularies for geodetic data?
e Discussion on including ROR in geodetic metadata (GeodesyML)

f/‘ .r_ ';_ A r Ll ?{-,Ef‘- ; ' i __:‘1 : L L_‘ " . Wy i 1 =t s £ . ":. f!';f BT -, P' e T e
B TN, R o . i SR !--!; RE A e e T Y,
: : _--_l_ v <t oy r,- % " %t "o i i ;.' o g . L - = f 7 J 'L'__P . - "' . "!_';‘ _'.-"'- --.-
'£ g ; -3 i . . R L ety
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DOI for Hierarchical Products — Thoughts about IGS Adoption

e Status: IGS Orbit and Clock products (https://www.igscb.org/): Ultra-rapid, rapid, final

e Status: Different Originators: IGS products are combination products of 5-9

institutional products provided by Analysis Centers (CODE, NRCan/GSD, ESA/ESOC, GFZ,
Czech Geodetic Observatory, JPL, MIT, NOAA/NGS, SIO, USNO, UPC, BKG, WHU)

. . - . " .. IGS Analysis Centers independently analyze the IGS data set and submit their solutions to

| G S INTERNATIONAL a Coordinator, who combines the submissions into a single IGS product.
G NS5 SERVICE

e Status: Different Products: The individual products by the Analysis Centers may
include several GNSS satellites, whereas IGS provides different products for different
satellites (GPS-only, GLONASS-only)

e Aim: How can we assure that all participating groups and the ISG are receiving the
deserved credit/ citation for their work?

T L e Y A B oLt
g .'. - 2 n‘f‘ - N 5 1: T (‘ i = ol ) B g
¥ : f/ . L T T e -
4 L iy -3 y , - ..- f -,: o F ot . b - ¥ -
L 3 M o o Frr : i i ;
VT L g L .



https://www.igscb.org/
https://www.igscb.org/
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DOI for Hierarchical Products — Thoughts about IGS Adoption

IGS Final Products of Analysis Centers EN-E-EN

included in the IGS Final Product WSS T e IGS Combination Product

Dach, R.; et al (2020). CODE
final product series for the ¢

IGS. Published by  Citing all sources is good scientific practice
Astronomical Institute, . .

TRversiy o B, ‘@ ® \ and re.qfurefj by the CC BY 4.0 Licence of
https://doi.org/10.7892/boris.75876.4 the Or|g|nat|ng DOI referenced datasets
Maénnel, B.; et al. (2020): GFZ * Consequently....the Final IGS combination
final product series for the d product should cite the existing DOIs —

International GNSS Service

(IGS). GFZ Data Services. ‘@ ® \ |

how could this be implemented?

https://doi.org/10.5880/GFZ.1.1.2020.002



https://doi.org/10.7892/boris.75876.4
https://doi.org/10.5880/GFZ.1.1.2020.002
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DOI for Hierarchical Products — Thoughts about IGS Adoption

Possible solution?
e Create one DOI for the IGS Final Product (e.g. 10.5880/1GS.Final_GPS-only)
e Authors: IGS plus all Analysis Center/ scientists involved?

e Inclusion of DOIs of CODE, GFZ and possibly other products from IGS Analysis Center in
the metadata (related identifier)

<relatedIdentifier relationType=,HasPart"

CODE " <relatedIdentifier relationType=,HasPart"
relatedIdentifierType=,DOI">10.7892/boris.75876.4></relatedIdentifier>
m relatedIdentifierType=,DOI">10.5880/GFZ.1.1.2020.002></relatedIdentifier>

This scenario seems appropriate for many products accross several

n the group
7 , ‘-’E | 1-‘_.___%‘.‘_. L
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