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* Geodetic data needs to be Findable, Accessible, Interoperable and
Reusable (FAIR) so that is can be applied by emerging user base
including location-based services.

* Despite many geospatial and geodetic standards existing, geodetic
data is not FAIR.

* Member States are encouraged to update the ISO Geodetic
Register with metadata about their datums and transformation
parameters as this is the authoritative source for a country’s

information.
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Introduction

* Geodetic services (like 1GS) provide data for an increasingly diverse
community

* In the past, the user community was predominantly those from the
geodesy and surveying industry, governments and academia

* More recently there has been widespread uptake across society of
accurate and reliable positioning information in new markets

N STRONGER.
=/ TOGETHER.



Changing world ...

Growing need for real-time data and interoperability

* Automated Train Management Systems * Time Synchronisation (e.g. Energy, Finance,
* Accurate Rail Centreline & Curvature Data Telecommunications, Transport Networks)

* Autonomous Trains (e.g. Mines and Ports) * Time-Stamping (e.g. Financial Transactions

* Reduced Maintenance Costs and Network Issues)

Cumulative core revenue 2013-2023
* Consistent Spatial Data

* Higher Productivity * Autonomous Vehicles
* Lower Equipment Costs Rail E @ Timing Sync * Reduced Fatalities
0.2% 0.1% * Congestion Avoidance
Surveying m * Reduced Emissions
4.5% o  Reduced Road damage
* Increased Yield Teoeom * Incident Detection
* Improved Safety Ag'icurgﬂf e * Dynamic Navigation
. 0
* Reduced Water Run-off, i Maritime * Situational Awareness
Soil Compaction, Soil 1.1%
Erosion &‘Fu.el Usage LBS é Aviation
* lower Emissions 53.29 "_ 1.0%
* Preserved Water Quality
* Higher Tonnage
* Public Safety
* Accurate Location Awareness _ . * Environmental Protection
» Safety-of-Life Services .

* Emergency Services ) o= Fuel Efficiency
Augmented Reality * Integrity Monitoring * Internationally Standardised

Value-Added Applications AR Efﬁf:iency ) STRONGER-
* Internationally Standardised
TOGETHER.
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Why do we need standards in geodesy?

Global Geodesy Supply Chain
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e Consistency of raw observations from various ground and space-based stations
* Consistency of analysed data and geodetic products

 Observations and data quality assurance

* Interoperability of different geodetic techniques

’Q\j  Compatibility of geodetic data with another geospatial information systems

‘/p‘/ * Seamless access to geodetic products for users

STRONGER.
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What do users expect from geodetic data?

Users want to determine whether data fits their purpose

and they learned to use standard geodetic language for that.

Users aren’t native geodesists but have expectations on the quality of geodetic data,

Agriculture Rail Road Maritime Aviation LocatlorT-Based Time.& . Surveying
Services Synchronisation
Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy
Availability | Availability Availability Availability [ Availability | Availability Authentication | Availability
Integrity Integrity Integrity Integrity Integrity Integrity
Coverage | Coverage Continuity Coverage Continuity | Authentication
Reliability | Reliability Reliability Reliability
Robustness Authentication Coverage
Continuity Interoperability
Authentication
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What are users getting today?

| want GNSS data from Albany station from 6 June 2019, where are the data?

i«‘ﬁi data.wa.gov.au ScenTH s “

-
~omeeor  Providing access to WA government data Homs Dola  Tooks

Data Home Datasets Organisations Groups Showcases About

Albany I TARS
ACCESS LEVEL Y J ° { J -
O, let’'s TInd ‘'some geodesy ... a:
24 datase ool
Government Use Only € Water @ the 20
WS | |
FILTER BY # Albany Regio e
LOCATION Clear | The Regional HotSpots s SLIP Future @ ﬁ
- s - context for the land use pl
| Y et o EJ . environment @) Data
= T raanie | WS | activi
geology @ TS
{% 1:50,000 Geolc Harvested ©
Detailed geological mappi§ = : e
" mineral deposits, topograg [geodesyl | 2 v Highlight Al Match Case Whole Words  Phrase not found
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What are the data?

Oh, | know now, this is part of national network, so must be somewhere within the
national data portal...

for you to find re open data. You can still go b ) the old site

Datazets  Organisations  Community  About  Login

Datasets  Organisations  Community  About  Login

Home » Results » Geodesy - Continuoushy Operating

GEOdESy - CDntinUOUS|y Operating | Ask a guestion abaut this dataset |

Geescence Australia Created 01/01/1990 Updated 01/401/1990

Data collected from the Australian Regional Global Mavigation Satellte System [GME35) netwn
Auscope network and other GNSS observatonies located around the world over the last 15 l I
years,

Linked Data Rating: #r s &

Contact Point: -
Commaonweakh of Australia (Genscience Australia), clientse rvices @ga gov.ay W e re I S I e
Tags:

e data?

@ Related Product{HTMIL) &

Creative Commeons Attribution 4.0 Intemational Licence

|m (GNsS)

e —what? where? Search attempt Nr.2

This dataset was originally found on Geoscience Australia

e : STRONGER.
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What are the data?

Ammtration Vimver— Data and Publications Search
[rmere——
|
L3
Aastralian Conernment Data and Publications Search

Carcers  ComactUs  Ship lo Conberrd aA asisag; ]
And after few more educated O R cieorx

Australian Government

A About _~ Scientific Topics ~ Education ~ Diata & Publications MNews & Events
SN JORES —

clicks and extra search, | get [T | ~~

Schema: iso19115-2

Index of ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/ data/ cope
what | nee 11t sy
Size Last Modified B igation Satellite System (GNSS)
Index of ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/2019/ 16/05/2013 120000 am Size Last Medified s located round the world ouer
1 I|nm 10/05/2013  12:00:00 am ]_Gms{z 013 120000 am | -
A x:’fii i:gssg :: KB 15/11/2012 120000 am
3 SeZ_Jzauo0em 2/01/2019 120000 am
am 4 KB 18/01/2013  12:00:00 am
Index of ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/2019/19157/ " SKE  4/12/2012 120000 am o At (Geosense At
1, Up to higher level direct ham 6/06/2019  G:51.00 pim Lost upaate: 207180507
2h Up to higher level directory am 6/06/2019 75200 am
o 2/01/2019  12:00:00
Name Size Last Modified ;"”‘ i -
am
File: 01na1570.158d.7 1328 KB 7/06/2019  3:13:00 am am J
File: 01na1570.19g.Z 36 KB 7/06/2019  3:13:00 am am |FTTECT= S priniis Clbal Taug shion Satels Sy =iam [CTEG) dala fom (e Austialan egonal
am South Pacifc Regioral GNSS Network [SPRGN) and the AuSzape Netwark.
File: 01na1570.19n.2 33 KB 7/06/2019  3:13:00 am D am
am d at thage sites are made wailable to the public in the Receker ndependant Exchange (RINEX)
File: ALEYODAUS_R_20191570000_01D_305_MM.mxgz 2KB 7/06/2019  2:51:00 am a cienca Australia sl=o provides navigation dats, metsorological data (whars svailable) and site
File: ALBYODAUS_R_20191570000_01D_30S_ MO.crx.gz A374K3  7/06/2019  2:52:00 am pam 22 GRS ot ache comane 212 o 1982 prosent
D am
e ALBYODALS 191570000_01D_MN.mx.gr 205 KB 7/06/2019 25100 am am
File: albyl57019d.2 916K3  7/06/2012  1211.00am P
File; 2lby1570.199.Z 39 KB 7/06/2019  1211:00am D am

File; albyl57019m.Z
File; albyl570.19n.2
-—

3KB  7/06/2019  1211.00am
39K3  7/06/2019  1212:00am
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But how fit for purpose is the data?

—<mdb:MD Metadata xsi:schemaLocation="http://standards.iso.org/iso/19115/-3/cat/1.0 hitp://stand
/1.0/cit.xsd http://standards.ise.org/iso/19115/-3/gex/1.0 hitp://standards.iso.org/iso/19115/-3/gex/1.0/
fi80/19115/-3/1an/1 0 http://standards iso_org/isn/19115/-3/1an/1 0/1an xsd http://standards 150 org/iso/1
http://standards.iso.org/is0/19115/-3/mas/1.0/mas.xsd http://standards.is0.org/iso/19115/-3/mee/1.0 hit
/-3/meo/1.0/meo.xsd http:/standards.iso.org/is0/19115/~-3/mda/1.0 http://standards.iso.org/ige

= . - -

A WV Highlight All

—_— - —_— a F - » — " oa = -~ -

Match Case Whole Words  Phrase not found

http://standards. ig0.org/150/19115/-3/mds/1.0 http://standards izo.org/iso/19115/-3/mds/1 0/
/-3/mex/1.0 http://standards.iso.org/iso/19115/-3/mex/1.0/mex.xsd http://standards.iso.org/i
http://standards.iso.org/150/19115/-3/mpe/1.0/mpe xsd http://standards.iso.org/iso/19115/- 31’
/-3/mrd/1.0/mrd xsd http://standards iso.org/iso/191135/-3/mri/1.0 http:/standards iso.oto
http://standards.iso.org/is0/19115/-3/mrs/ 1.0 http://standards.iso.org/iso/19115/-
/-2/mdg/1.0 htip://standards.iso.org/is0/19157/-2/mdq/1.0/mdq.xsd hitp://standar A v Highlight All
http://standards.iso.org/1s0/19115/-3/gco/1.0/zco.xsd hitp://www.opengis.net/gm -

ANV

Highlight Al

Match Case

Whole Words  Phrase not found

Match Case

Whole Words  Phrase not found

—<mdb:metadataldentifier= |

—<mcc:MD_Identifier> . -
—<mecc:authority> T

—<cit:CL_Citation> tlme-to-ﬁlst-fiﬂ

—<cit:title>

A v Highlight Al

Match Case

Whole Words

Phrase not found

<gco:CharacterString>GeoNetwork
</cit:title=
</cit: CI_Citation>
</mce:authority=
—<mcc:code>

| availability A v Highlight Al

Match Case  Whole Words

=

Phrase not found

<geo:CharacterString=c692 '

sed to support all positioning |
tion of the National Geospatial

gnised value standard for

densification of the International Terrestrial
il deformation studies, atmospheric studies, and

’s just double-checkl
STRONGER.
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</mcc:MD_Identifier>
</mdb:metadataldentifier accuraqd A v Highlight Al Match Case Whole Words  Phrase not found nns
—<mdb:defaultLocale>
_ . ale id="en" R mmmm— —— v
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User requirements

e To satisfy the user demands, our geodetic data and the associated
metadata need to be standardized, discoverable, interoperable and
authoritative

* Current standards for delivering geodetic data will not adequately
serve the needs of new (non-geodetic) users, who will emerge on
account of the rapid growth in precise positioning services.

* Broad, multi-domain, standards are important for combining geodetic
data with data from other domains.

e STRONGER.
=/ TOGETHER.




The need for modern standards

* Well known standards are available for encoding fundamental geodetic data (e.g.,
SINEX, RINEX, ANTEX, SP3 etc.)

e But not all users know where or how to look for information (e.g., coordinates in a
SINEX file) to fit their requirements

Users need to be able to query, access and retrieve data in near real-time without
knowing how (e.g., format) or where (e.g., data center) the information is stored

* No international standard is available which makes geodetic data and metadata
openly accessible, machine-to-machine readable and interoperable for these
emerging markets

* There is a need to modernize standards to encode and exchange geodetic data and

metadata
7SN STRONGER.
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Reference Frame

4 )
00 @ o0 O o0 O
G J
Discover Share Combine Display
Rail Timing Sync
0.2% 0.1%
Surveying
4.5% dmy Boad
$F 380% + government
Agriculture :
Sy + academia
i Maritime
1.1%
LBS r Aviation
53.2% — 1.0%

Stronger. Together.
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GeodesyML

GeodesyML
IS a solution for efficient positioning
data (and metadata) delivery

STRONGER.
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Extending Geography Markup Language (GML)

 GML provides a rich set of primitive objects like, geometry, coordinate
reference system, time etc.

* But not detailed / specific standards. For example, GML can not be used to
describe everything about a GNSS, VLBI, SLR, DORIS sites.

The geodetic standard needs objects like antenna, receiver, cable, adjustments
etc.

GML Application Schemas extend GML to meet the needs of a specific
community of interest (e.g. SensorML, GeoSciML, GeodesyML)

7SN STRONGER.
=/ TOGETHER.




GML Application Schemas

"IF | have seen Further than others, it is by standing
upon the shoulders of giants."

=\ ‘M w

- |[saac Newton

* Coordinate Reference System, Time, Unit of measures

 Many proprietary and open-source software vendors and database

technology providers support GML
STRONGER.
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GeodesyML

 GeodesyML enables machine-readable access via the internet, i.e. for more
than dedicated (geodetic) equipment.

e Australia and New Zealand have created the Geodesy Markup Language
(GeodesyML)

 GeodesyML is a standard way of describing (encoding) and sharing geodetic
data and metadata in XML format

 GeodesyML harmonizes language of geodesy — allows mapping of geodetic
database into a common language to exchange data with others.

* GeodesyML is proposed Application Schema of the Geography Markup
Language (ISO Standard)

STRONGER.
TOGETHER.




International Organization for Standardization

ﬁSO 19136:2007

OGC M
V

G aphy Man-Up Lingusge

)

+ GeodesyML (proposed GML Application Schema)

STRONGER.
TOGETHER.
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GeodesyML

CDDIS
SCRIPPS
CODE
BKG

GA
DEWLP
BERN
1GS

ILRS

IVS

OEAFQWMODH*

Data
Providers

1 Web service
§ (+GeodesyML)
] Data
©
3 Consumers
O
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GeodesyML

e Standard way to encode and exchange:
o GNSS related data and metadata
o Terrestrial observations
o Reference frames
o Adjustments
o Measurements
o Site
o Quality
o Local Ties

e Could extend GeodesyML for the other techniques SLR, VLBI, DORIS.

STRONGER.
TOGETHER.




GeodesyML

* https://github.com/International-GNSS-Service/GeodesyML
 The current version is GeodesyML v0.4 (BETA)

 GeodesyML helps creating GNSS data and the associated metadata
standardised, discoverable, and interoperable

 GeodesyML is being used within the IGS to maintain site log
information

GeodesyML is used in Sweden to facilitate the bulk transfer of IGS site
log updates to the IGS.

* Everyone is welcome to use and contribute to GeodesyML

7SN STRONGER.
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https://github.com/International-GNSS-Service/GeodesyML

IGS Site Log Manager

https://github.com/International-GNSS-Service/SLM

The Site Log Manager (SLM) is a web framework for managing GNSS ground station meta
data. SLM is maintained by the International GNSS Service and is freely licensed for general
use under the MIT License. The SLM is implemented in Python and JavaScript using the
Django web framework.

w“.“ Site Log Manager 2.0 New Site
768 Stations
[(searn | Alerts Activity Log

' ARA200USA A
' ARA300USA

' ARR400USA A
' ARAROOUSA

' ABMF00GLP

' ABPO0OMDG

' AC2300USA

' AC2400USA

' ACRGO0GHA

' acsooousa @ A
' ADE100AUS

' ADE200AUS

' ADISO0ETH

' AGGO00ARG @)

' ATRAOOJPN

' AJACOOFRA €

' ALBHOOCAN @5 A

' AT.CANNCAN

Welcome to SLM 2.0!

The new and improved IGS Site Log Manager 2.0 (SLM 2.0)

is now available! For a detailed guide on the new system

and what changed, please visit https:/slm.igs.org/help. If

you have any questions or concerns, please contact the...
4/3/2023,10:12:09 AM

kznzoorus ([EEEY
paeJookor [FEEY

DAEJOOKOR [[[EZY Pressure Sensor
DAEJOOKOR [[[ZZY Pressure Sensor
paEJ00KOR [[[EEGY Temperature Sensor
DAEJOOKOR [[[EZY Temperature Sensor
DAEJOOKOR [[EZ Temperature Sensor

paEJookor [EEDY Humidity Sensor

paEJOOKOR [[[EZY Humidity Sensor
DAEJOOKOR Delete Temperature Sensor
DAEJOOKOR Delete Pressure Sensor
DAEJOOKOR Delete Humidity Sensor

' Ann400UsA [T Receiver

l wrz3oopEu [EEEY

| wrz3000EU ([[EXEY Identification

' wrz300DEU [T Receiver

' wrz300DEU [T Receiver

| wrz300DEU [0 Receiver
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https://github.com/International-GNSS-Service/SLM

International standards bodies

* |International Organization for Standardization (1SO), https://www.iso.org

* Open Geospatial Consortium (OGC), https://www.ogc.org Goﬁ Qe atial

Consortium

* |International Hydrographic Organization (IHO), https://iho.int

International
Hydrographic
Organization

*  World Wide Web Consortium (W3C), https://www.w3.org r
V st
* Internet Engineering Task Force (IETF), https://www.ietf.org Word Wide Web Consorum

* American Society for Photogrammetry and Remote Sensing (ASPRS),
https://www.asprs.org ()
-

* Geoscience and Remote Sensing Society (GRSS) of the Institute of Electrical
and Electronic Engineers (IEEE), https://www.grss-ieee.org

e ang Remote sens\*%
L
V é‘ ’ L4
\"==7%), TOGET
“\/: :k Source: United Nations Committee of Experts on Global Geospatial Information Management. “Guide to the Role of Standards in Geospat'ﬁlénformation Management”. United Nations, https://standards.unggim.ogc.org/unggim_guide.pdf. Accesse d 17 Januar G E H E R .



https://www.iso.org/
https://www.ogc.org/
https://iho.int/
https://www.w3.org/
https://www.ietf.org/
https://www.asprs.org/
https://www.grss-ieee.org/

International bodies that decide on relevant

standards for geodesy

* BIPM, Bureau International de Poids et Mesures?
(International Bureau of Weights and Measures)

* CODATA, Committee on Data for Science and Technology?

* UN-GGIM, United Nations Committee of Experts on Global Geospatial Information
Management?

* JUGG, International Union of Geodesy and Geophysics*

* JAU, International Astronomical Union?
o Commission A3 “Fundamental Standards”>
o The IAU’s Standards of Fundamental Astronomy (SOFA)®

* |AG, International Association of Geodesy’

N STRONGER.
TOGETHER.




2. 1SO standards 2.1 What is 1SO?

2.2 Geographic locations and coordinates
(ISO 6709, ISO 19111, ISO 19161)

2.4 Metadata (ISO 19115)
2.5 Data registry (ISO 19127, ISO 19135)



What is ISO?

* International Organization for Standardization (ISO) is an independent, non-governmental
international organization founded in 1947, which now links 169 national standards bodies (as of
2023)!

®* |ISO standards are internationally recognised guidelines and specifications developed by ISO. They are
“the formula that describes the best way of doing something”?!

*  |SO Technical Committee 211 (ISO/TC 211)2

@)

o

ARSI L

Develops standards for geographic information and geomatics

Specifies methods, tools, and services for data management, including acquisition, processing, analysis, access, publishing and
transferring of data between different users and systems

Links to appropriate standards for information technology and data
Provides a framework for the development of sector-specific applications using geographic data
Under the direct responsibility of ISO/TC 21134

= 100 standards published®

= 28 are under development®

International Organization for Standardization. "ISO - International Organization for Standardization." ISO, https://www.iso.org/home.html. Accessed 9 January 2025. S I R 0 N G E R .

1SO/TC 211. "ISO/TC 211 Geographic information/Geomatics" ISO, https://committee.iso.org/home/tc211. Accessed 9 January 2025.
1SO/TC 211. "ISO/TC 211 Geographic Information/Geomatics. Projects" ISO, https://committee.iso.org/sites/tc211/home/projects.html. Accessed 21 January 2025.
International Organization for Standardization. "ISO/TC 211 Geographic Information/Geomatics." ISO, https://www.iso.org/committee/54904.html. Accessed 21 January 2025. °

International Organization for Standardization. “Standards by ISO/TC 211 Geographic information/Geomatics. Catalogue." ISO, https://www.iso.org/committee/54904/x/catalogue/p/1/u/0/w/0/d/0. Accessed 21 January 2025.




ISO19111 for coordinate referencing

ISO 19111:2019 “Geographic information — Referencing by coordinates”, https://www.iso.org/standard/74039.html.

This standard includes conceptual schema (i.e., a structured framework or a technical drawing) to describe referencing by coordinates. It defines
the elements necessary to determine coordinate reference systems (CRS)?, including a datum? and a coordinate system and provides description
of operations, such as transformation or conversion, between two different CRSs.

Coordinate operations

*  Transformation [ Zo Z;
operates on CRS
through translation

2 Coordinate set

Coordinate set v ) = i
collection of single-point p (B (4% [T » Yo collection of single-point
- rX, rY, rZ, and a Oy AKX .
positions x = positions
scale factor!? p %) J Y
referenced to ) referenced to

*  Conversion changes

coordinates remaining the
*  known datum XX same datum (e.g., ellipsoid
*  known coordinate axes). Conversion

system XX example: mapping of
ellipsoidal to Cartesian
coordinates using a map
projection

“Source” CRS “Derived” CRS

*  Transformation: new (derived)
datum, known coordinate system
YY

e Conversion: inherited datum XX,
known coordinate system YY

1. Coordinate reference system (CRS) is a coordinate system that is related to an object (e.g., the Earth) by a datum or a reference frame. In other words, it is a framework for mapping Earth’s geographic locations and vice versa, for relating maps to real-world locations on the Earth's surface. It encompasses a coordinate system, datum or a
reference frame, units, and coordinate operations. References: “Introduction to Coordinate Reference Systems”, https://www.earthdatascience.org/courses/earth-analytics/spatial-data-r/intro-to-coordinate-reference-systems/; 1SO 19111:2019 “Geographic information — Referencing by coordinates”,

https://www.iso.org/standard/74039.html.

2. Datum and reference frame is used interchangeably according to the modern ISO notations. For details see 1SO 19111:2019 “Geographic information— Referencing by coordinates”, https://www.iso.org/standard/74039.html

Other references used

1. The schematic is adopted from: National Geospatial-Intelligence Agency. "Department of Defense, World Geodetic System 1984, Its Definition and Relationships with Local Geodetic Systems." National Geospatial-Intelligence Agency, https://earth-info.nga.mil/php/download.php>?file=coord-wgs84. Accessed 25 January 2025,
2 GIS Coordinate Reference Systems, https://www.youtube.com/watch?v=WWp1k0SIMUU, Accessed 31 January 2025

3. Nedeljkovié Z. and Sekuli¢ A.: Concept of spatial coordinate systems, their defining and implementation as a precondition in geospatial applications. Glasnik Srpskog geografskog drustva, 95(4), pp.77-102, https://doi.org/10.2298/GSGD1504077N, 2015,

4 ITC. "Map Projections." Geometric Aspects of Mapping, https://kartoweb.itc.nl/geometrics/Map%20projections/body.htm. Accessed January 26, 2025.


https://www.iso.org/standard/74039.html
https://www.iso.org/standard/74039.html
https://earth-info.nga.mil/php/download.php?file=coord-wgs84
https://www.youtube.com/watch?v=WWp1k0SlMUU

ISO 19161-1, 19161-2 for ITRS and ground stations

|dent|f|cat|on

ISO 19161-1:2020 “Geographic information — Geodetic references — Part 1: International terrestrial reference system (ITRS)”,
https://www.iso.org/standard/70655.html.

» Sets standards on how to “realise” the ITRS according to different categories (e.g., general, primary, secondary) and intended
purposes.

(under development, approved) ber:
ISO 19161-2 “Geographic information — Geodetic references — Part 2: Unique DOMES num ér ' 100.0.2M_00_6
identification of geodetic ground stations”, *  Thefirst 3 digits indicate the area,

https://www.iso.org/standard/89134.html#lifecycle. usually the country ~ 100=France
* The next 2 digits indicate the site
number within the country 02=Grasse

* Modernises the method for unique identification of ground geodetic stations
by replacing the existing Directory Of MERIT? Sites (DOMES) numbering

* The next letter indicates the trackin
system. L o g
poin or
e Contributes to interoperability among various Global Navigation Satellite monuments
Systems (GNSS). \ * the last 3 digits represent a sequential
* Supports the United Nations Global Geospatial Information Management (UN- point number 006 is GPS
GGIM) actions on global geodetic reference frame. Pillar/brass mark \
VV/ 3 \\’) T i a1 Mucklr (150} et f e Eai e he Terrsaria Ffrioce Svitem, Eos . AGu, o) eovon, - ST RO N G E R .
UN'C’G doi:10.1029/E0067i031p00601.
V / . Wilk;r.\s, Go.iAo.,rMueller, 1.1. (1986), On the rotation of the Earth and the terrestrial reference system. Bull. Géodésique 60, 85-100,
\l \ j’ yly 2. ITRF. ”Descri:ttitopn g(:he' Dg/l\il(élslil?rr{]iz:iznsgl?jsstim.” ITRF Network, https://itrf.ign.fr/en/network/domes/description. Accessed January 26, 2025. TO G ET H E R -



https://www.iso.org/standard/70655.html
https://www.iso.org/standard/89134.html#lifecycle
https://doi.org/10.1029/EO067i031p00601
https://doi.org/10.1007/BF02519356

ISO 19115-1 standards for metadata in data cataloguing

ISO 19115-1:2014 “Geographic information
— Metadata — Part 1: Fundamentals”,
https://www.iso.org/standard/53798.html.

e Identifies the metadata required to
describe digital geographic information
and services.

* Introduces terminology and definitions,
metadata classification (mandatory,
conditional?, optional).

* Defines the minimum set of metadata
attributes (e.g., extent, quality, temporal
and spatial characteristics), required to
serve most metadata applications (e.g.,
data access, data transfer).

“Conditional” may become “mandatory” based on the values of other elements.
Labetski, A., Kumar, K., Ledoux, H. et al. A metadata ADE for CityGML. Open geospatial data, softw.
stand. 3, 16 (2018). https://doi.org/10.1186/s40965-018-0057-4.

Metadata element Obligation Comment

Metadata reference Optional Unique identifier for the

information metadata.

Resource title Mandatory Title by which the
resource is known.

Resource reference Optional A date which is used to

data help identify the resource.

Resource identifier Optional Unique identifier for the
resource.

Resource point of Optional Name of the person,

contact position, or organisation
responsible for the
resource.

Geographic location Conditional® Geographic description of
coordinates
(latitude/longitude) which
describes the location of
the resource.

Resource language Conditional The language and
character set used in the
resource.

Resource topic Conditional A selection of the 20

category elements in the
MD_TopicCategory
enumeration which
describe the topic of the
resource.

Spatial resolution Optional The nominal scale

and/or/spatial resolution
of the resource.

Metadata element Obligation Comment

Resource type Conditional A resource code
identifying the type of
resource,

Resource abstract Mandatory A brief description of the
content of the resource.

Extent information for Optional The temporal or vertical

the dataset extent of the resource.

(additional)

Resource lineage Optional A description of the
source(s) and production
process(es) used in
producing the resource.

Resource on-line Link Optional Link (URL) in the metadata
for the resource.

Keywords Optional Words or phrases
describing the resource to
be indexed and searched.

Constraints on Optional Restrictions on the access

resource access and and use of the resources.

use

Metadata date stamp Mzndatory Reference date(s) for the
metadata, especially
creation.

Metadata point of Mandatory The party responsible for

contact the metadata.
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As an example, Table F.1 “Metadata for the discovery of geographic datasets and series” from I1SO

19115-1:2014 is shown?2.



https://www.iso.org/standard/53798.html

ISO 19115-2 standards for
metadata during data processing

ISO 19115-2:2019 “Geographic information —
Metadata — Part 2: Extensions for acquisition and
processing”,
https://www.iso.org/obp/ui/en/#iso:std:is0:19115:-
2:ed-2:vl:en.

e Extends SO 19115-1 by introducing additional
metadata required for acquisition and processing
of digital geographic resources, e.g., for imagery.

* Describes properties of numerical methods and
computational procedures used to derive
geographic information.

* Provides standards for metadata acquisition and
processing through XML encoding.

1. 1SO 19115-2:2019 “Geographic Information — Metadata — Part 2: Extensions for Imagery and Gridded Data”,
https://cdn.standards.iteh.ai/samples/67039/9eced1675a0748d392621dd2798091cb/ISO-19115-2-2019.pdf. Accessed January 26, 2025.

2. National Coastal Data Development Center, National Oceanographic Data Center, National Oceanic and Atmospheric Administration. "ISO 19115-2: Geographic
information — Metadata Part 2: Extensions for imagery and gridded data. Guide to implementing ISO 19115-2:2009(E), the North American Profile (NAP), and
1SO 19110 Feature Catalogue”, 2012.
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Metadata

(MI_Metadata)

Root element that contains information about the
metadata itself

Spatial Representation Infarmation

(gmd:spatialRepresentationinfo)

Infarmation about the geospatial representation of a
resource

Reference System Information

(gmd:referenceSystemlinfo)

Information abaut the spatial and temporal
reference systems used in the resource

Metadata Extension Information

(gmd:metadataExtensioninfa)

Information abaut user specified extensions to the
metadata standard used to describe the resource

Identification Information

(gmd:identificationlnfo)

Infarmation required to uniquely identify a resource
or resources

Content Information

(gmd:contentinfo)

Infarmation about the physical parameters and
other attributes contained in a resource

Distribution Information

(gmd:distributioninfo)

Information about who makes a resource available
and how to get it

Data Quality Information

(gmd:dataQualityinfo)

Infarmation about the quality and lineage (including
processing steps and sources) of a resource

Portrayal Catalogue Information

(gmd:portrayalCataloguelnfo)

Information identifying portrayal catalogues used for
the resource

Metadata Constraint Information

(gmd:metadataConstraints)

Information about constraints on the use of the
metadata and the resource it describes

Application Schema Information

(gmd:applicationSchemalnfa)

Infarmation about the application schema used to
build a dataset

Metadata Maintenance Information

(gmd:metadataMaintenancelnfo)

Information about maintenance of the metadata and
the resource it describes

Acquisition Infarmation

(gmi:acquisitioninformation)

Information about instruments, platforms,
operations and other info of data acquisition (only
MI_Metadata)

Metadata packages of 1ISO 19115-1:2019%2



https://www.iso.org/obp/ui/en/#iso:std:iso:19115:-2:ed-2:v1:en
https://www.iso.org/obp/ui/en/#iso:std:iso:19115:-2:ed-2:v1:en

ISO 19115-3 standards for metadata XML encoding

. « .
ISO 19115-3:2023 Geographlc <gmd:MD_Metadata xmlns:gmd="http://www.isotc21l.org/2085/gmd"
information — Metadata — Part 3: xmlns:gco="http://www.isotc211.o0rg/2005/gco"

XML schema implementation for xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.isotc211l.0rg/2005/gmd

fundamental ConceptS", http://schemas.opengis.net/iso/19115/-3/2016/gmd/gmd.xsd" >

https://www.iso.org/obp/ui/en/#is <gmd:fileldentifier>
OStdI5019115 3ed 1:vl:en <gco:CharacterString>unique-identifier-12345</gco:CharacterString>

</gmd:fileldentifier>
e Describes the implementation

<gmd:language>
<gco:CharacterString>eng</gco:CharacterString>

of ISO 19115-1 and ISO 19115-2 </gmd:language>
in an integrated XML (for data <gmd:characterSet>
<gmd:MD_CharacterSetCode
Storage and tranSfer) format‘ codelist="http://www.isotc211l.org/2085/resources/codelist.xml1#MD_CharacterSetCode"

codelistValue="utf8"/>

* Provides a standardised way to </gnd: charactersets

encode and exchange metadata R
for geographic information in a <gmd:MD_ScopeCode
I t- . t codelist="http://www.isotc211l.0org/20805/resources/codelist.xml#MD_ScopeCode"
client-server environment, codelListValue="dataset"/>
exemplified by the World Wide </gmd:hierarchylevel>
Web (WWW) <gmd:dateStamp>

<gco:Date>2025-01-26</gco:Date>
</gmd:dateStamp>

</gmd:MD_Metadata> STRON GER.
TOGETHER.
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https://www.iso.org/obp/ui/en/#iso:std:iso:19115:-3:ed-1:v1:en
https://www.iso.org/obp/ui/en/#iso:std:iso:19115:-3:ed-1:v1:en

ISO 19127 for geodetic register

ISO 19127:2019 “Geographic information —
Geodetic register”,
https://www.iso.org/standard/67252.html

* Specifying the data elements required within
the geodetic register, in accordance with ISO
19111:2007 “Spatial referencing by
coordinates” and 1SO 19135-1:2015
“Procedures for item registration”.

* Defines the management and operations of
the ISO geodetic register, including roles,
responsibilities, rules, and procedures.

Example of a geodetic registry: ISO
Geodetic Registry (ISOGR), https://geodetic-

1 Welcome

=] = IS0 Geodetic Register

=] = Coordinate Reference Systems
[ Compound CRS
[ Engineering CRS
[ Geodetic CRS
[ Projected CRS
[ Vertical CRS

(= = Coordinate Systems
[ Cartesian Coordinate System
[ Ellipsoidal Coordinate System
[ Spherical Coordinate System

[ Vertical Coordinate Systemn

vl.isotc211.org

e Structured database of coordinate
‘/V/ = )\Q\’ reference systems (CRS) and their

o transformations
.// Iv
/

=/

— N
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= = Datums
[ Engineering Datum
[ Geodetic Datum
[ Vertical Datum
[=] = Coordinate Operations
[T Concatenated Operation
[ Conversion
[ Transformation
= = Other
[ Coordinate Systermn Axis
[0 Ellipsoid
[ Coordinate Operation Method
[ Coordinate Operation Parameter
71 Prime Meridian

[ Unit of Measurement

Source: https://geodetic-vl.isotc211.org



https://www.iso.org/standard/67252.html
https://geodetic-v1.isotc211.org/
https://geodetic-v1.isotc211.org/

ISO Geodetic Registry (ISOGR)

/RN
1SO
A\t g

* Maintained by the ISO Technical Committee on geographic information/
geomatics (ISO/TC 211)

* Main purpose is to serve as the authoritative source for reference frames and
transformation parameters

o Information in the ISOGR has been either directly entered or approved by
the agencies responsible for defining and maintaining the reference
systems and transformations

o Serves as an authoritative source for other registers (e.g., EPSG)
o Not meant to compete with other registries but complement them

https://geodetic.isotc211.org

N STRONGER.
=/ TOGETHER.




ISOGR usage

Former ISOGR registry platform had Users Returning Pageviews
Jun-Nov 2019 681 14% 441
o Over 10 000 users since public Dec-Jun 2020 890 139 6507
release in 2019 Jun-Nov 2020 964 15% 11826
o Over 10 000 page views per year Dec-Jun 2021 1158 24% 6932
o Usage increased significantly in Jun-Nov 2021 1412 14% 4960
2023 Dec-May 2022 889 -37% 2980
o Nearly half are now returning Jun-Dec 2022 1,128 27% 4735
(regular) users Dec-May 2023 895 -20% 5010
Jun-Dec 2023 1,300 45% 6691

Registry migrated to a new platform in 2024
o More efficient for operation in the AWS cloud
o Will commence usage tracking again

e STRONGER.
%g:;gy TOGETHER.




EPSG registry sABF- uae :ﬂé:&‘:‘:\‘\
%.; SRR sy
httpsz//epsg'org/ b\ 3} RSSO ‘-v

* European Petroleum Survey Group (EPSG) E PS G
o Online registry

GEODETIC PARAMETER DATASET

o Holds data, has a graphic user interface (GUI) and
application programming interface (API)

o Datais stored in a data model which implements ISO 19111

* EPSG Database
o EPSG Geodetic Parameter Dataset — the data in the EPSG registry

o The Dataset contains definitions of coordinate reference systems and coordinate
transformations which may be global, regional, national or local

o One of the Dataset export options, MS Access used as carrier
o Dataset export also available as MySQL, Oracle or PostgreSQL scripts
VV’ =% N\\’/ o The Dataset is maintained by the Geodesy Subcommittee of the IOGP Geomatics Committee



Overview of ISO standardisation

Benefits Deficits

* Globally recognised * High implementation and maintenance

 Compliant with legal regulatory requirements cost

* Enhances operational efficiency * Time-consuming implementation

* Reduces risks and operational cost process

* |Improves geodetic product and service quality  Heavy bureaucracy

* Enhances system compatibility with other sectors * Requires special expertise

* Improves data discoverability * Requires continuous commitment to

* Enhances system sustainability sustain the standards
‘V/V/—;N\@ STRONGER.
\\ =7 TOGETHER.




3. OGC standards 3.1 What is 0GC?

3.2 Types of OGC standards

3.3 OGC and ISO standards
compatibility



What is OGC?

S, %o

Geospatial
®* Open Geospatial Consortium (OGC) is a non-profit international voluntary Consortium

open-membership consensus standards organisation founded in 1994

* OGC mission is to develop open free of charge standards that “enable interoperability! and seamless integration
of geospatial information, geoprocessing software, and geospatial services”?

®* OGC standards are internationally recognized technical documents, developed by OGC, that describe
specifications and protocols to ensure optimal interoperability of different geospatial systems?

®* OGChas
o 500+ members including vendors, government agencies, universities and research institutions (as of 2017)3
o 50+ standards®*>

®* OGC closely cooperates with ISO and other standards developing organisations

1. Interoperability is the ability of two or more components or services to exchange and mutually utilize information without affecting their functionality or performance. Interoperability implies the integration and compatibility of those components or services
(e.g., geodetic devices, data formats, standards). Source: International Organization for Standardization. "ISO/IEC TR 15944-14:2020 Information technology — Business operational view — Part 14: Open-edi reference model and cloud computing

architecture." 1st ed., https://www.iso.org/standard/73177.html. Accessed 4 February 2025.
Open Geospatial Consortium. "OGC - Open Geospatial Consortium.", https://www.ogc.org/. Accessed 9 January 2025. .

Bermudez, L. “New frontiers on open standards for geo-spatial science.”, Geo-Spatial Information Science, 20(2), 126-133. https://doi.org/10.1080/10095020.2017.1325613, 2017.

Simmons, S. “OGC and the Relevance of Standards for Environmental Matters.” Open Geospatial Consortium. https://www.landcareresearch.co.nz/assets/Events/Link-series/OGC_relevance_standards_environmental_matters.pdf, 2017.
Open Geospatial Consortium. “Progress of Official OGC Standards”, https://portal.ogc.org/public_ogc/standards/standards workflow.php?bg=1. Accessed February 7, 2025. I 0 G E I H E R
L]

vk wN



https://doi.org/10.1080/10095020.2017.1325613
https://portal.ogc.org/public_ogc/standards/standards_workflow.php?bg=1

4. Other standardisation practices

4.1 Geodetic Formats

4.2 INSPIRE

4.3 Sl and physical constants

4.4 FAIR principles for data management
4.5 Resolutions and conventions



Selection of GNSS Data and Metadata Formats

Format/Standard
SSR v1.0

RINEX v. 4.02

SINEX
sp3 versiond

sp3 version ¢

erp

clock RINEX 3.04
Bias-SINEX V1.00
IONEX V1.00
Tropo SINEX v2.00
Tropo SINEX

site log v2.0
ANTEX Format

Information

The IGS State Space Representation (SSR) format is an open standard for dissemination of real-time products to support the IGS
Real-Time Service and the wider community. The messages support multi-GNSS and include corrections for orbits, clocks, DCBs, phase-biases and
ionospheric delays.

RINEX 4.02 (2024) is an upgrade of the format document that introduces the pico-second resolution to the observations time tagging, as well as new
navigation messages for NavIC L1 and GLONASS L1 and L3 CDMA. In addition, navigation messages subtypes have been introduced, to support dual
ION models available for the QZSS and NavIC systems. Additional editorial changes have been introduced to improve clarity.

station position and velocity solutions
GNSS and SBAS orbit solutions
GPS and GLONASS orbit solutions

Earth rotation parameter files

station and satellite clock solutions

GNSS code and phase biases for satellites and stations

ionospheric TEC grid products

Solution (Software/Technique) Independent Exchange (SINEX) format for TROpospheric and meteorological parameters
Zenith path delay products

History of site installation

ANTEX: The Antenna Exchange Format, Version 1.4

STRONGER.
https://igs.org/formats-and-standards TOG ETH E R .




INSPIRE

* The European INSPIRE (Infrastructure for Spatial Information in Europe) program is an initiative aimed at
creating a unified spatial data infrastructure across Europe. This program is designed to facilitate the sharing
of environmental spatial information among public sector organizations and improve public access to spatial
information across Europe. The INSPIRE Directive, which was established in 2007, sets the legal framework for
this initiative.

* The main objectives of the INSPIRE program include:

* Interoperability: Ensuring that spatial data from different sources across Europe can be combined and
used seamlessly.

* Accessibility: Making spatial data more accessible to the public and various stakeholders.

* Harmonization: Standardizing spatial data to ensure consistency and compatibility across different
regions and sectors.

e Support for Environmental Policies: Providing reliable spatial data to support environmental policies and
decision-making processes.

* The INSPIRE program covers a wide range of spatial data themes, including land use, transportation
networks, hydrography, and protected sites, among others. It aims to create a more efficient and
effective way of managing and using spatial data to address environmental and societal challeng

=) STRONGER.
A\ =/’ TOGETHER.
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Content of the INSPIRE directive

INSPIRE Directive

The INSPIRE Directive
establishes an infrastructure for
spatial information in Europe
to support Community
environmental policies, and
policies or activities which may
have an impact on the
environment.

Implementing Rules (IR) are
adopted in a number of specific
areas:

- Metadata,

- Data Specifications,

- Network Services,

- Data and Service Sharing

- Monitoring and Reporting

The Directive addresses 34 spatial data themes

ANNEX: 1

Addresses

ggg Cadastral parcels

i= 1) Geographical grid systems

Hydrography
=)
:;(i

Transport networks

ANNEX: 2

. Elevation

Land cover
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(3

oil

'@

[]
1

= Stat|st|ca units
L |

Area management / restriction / requlation




S| and physical constants

* International system of Units (SI) — internationally accepted system of physical
units, https://www.bipm.org/en/measurement-units

*  Slis maintained by the Bureau International des Poids et Mesures (BIPM; in
English — The International Bureau of Weights and Measures),
https://www.bipm.org

*  Fundamental physical constants (PC) — physical quantities that are assumed to
be universal in nature and constant in time; regularly reviewed by CODATA for
accuracy and reliability?! 2

®*  PCare developed and maintained by the Task Group of the Committee on Data
for Science and Technology (CODATA) under the International Science Council
(1SC), https://codata.org/initiatives/data-science-and-stewardship/fundamental-
physical-constants/, https://council.science/

®*  PCvalues and accuracy are derived from the technical and experimental research
conducted by the National Institute of Standards and Technology (NIST) of the
USA, https://www.nist.gov/pml/fundamental-physical-constants,
https://physics.nist.gov/cuu/Constants/index.html

Geodesy-relevant base quantities and units

Base quantity name | Base unit name | Base unit symbol
time second s

length metre m

mass kilogram kg

Geodesy-relevant fundmental physical constants

Name

Symbol

Value

Unit symbol

Newtonian
constant of
gravitation

G

6.674 30(15) x 1011

m3 kg-1 S-2

Speed of
light in
vacuum

299 792 458

m s’

Standard
acceleration
of gravity

9n

9.806 65

Standard
atmosphere

atm

101 325

Pa

1. Angermann, D., Gruber, T., Hugentobler, U., Sanchez, L., Gerstl, M., Heinkelmann, R., & Steigenberger, P. (2020). Inventory of Standards and Conventions used for the Generation of IAG Products. International Association of Geodesy. Retrieved from https://iag-aig.org/doc/GH2020/402_Inventory.pdf.

2. National Institute of Standards and Technology (NIST). “Fundamental Physical Constants. Introduction to the constants for nonexperts”, https://physics.nist.gov/cuu/Constants/introduction.html. Accessed February 12, 2025.

51



https://www.bipm.org/en/measurement-units
https://www.bipm.org/
https://codata.org/initiatives/data-science-and-stewardship/fundamental-physical-constants/
https://codata.org/initiatives/data-science-and-stewardship/fundamental-physical-constants/
https://council.science/
https://www.nist.gov/pml/fundamental-physical-constants
https://physics.nist.gov/cuu/Constants/index.html
https://physics.nist.gov/cuu/Constants/introduction.html

FAIR" principles for data management

Concise and measurable set of principles to increase reusability of digital assets

1.
2.

Findability

(Meta)data are assigned
a globally unique and
persistent identifier

Data are described with
rich metadata (see
“Reusable™)

Metadata clearly and
explicitly include the
identifier of the data they
describe

(Meta)data are registered
or indexed in a
searchable resource

Accessibility

(Meta)data are retrievable
by their identifier using a
standardised
communications protocol

The protocol is open, free,
and universally
implementable

The protocol allows for an
authentication and
authorisation procedure,
where necessary

Metadata are accessible,
even when the data are no
longer available

GO FAIR. “FAIR Principles”, https://www.go-fair.org/fair-principles. Accessed February 13, 2025.

Interoperability

(Meta)data use a formal,
accessible, shared, and
broadly applicable
language for knowledge
representation.

(Meta)data use
vocabularies that follow
FAIR principles

(Meta)data include
qualified references to
other (meta)data

Wilkinson, M., Dumontier, M., Aalbersberg, 1. J., et al. (2016). The FAIR guiding principles for scientific data and stewardship. Scientific Data, 3, 160018. https://doi.org/10.1038/sdata.2016.18.
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FAIR

Reuse

(Meta)data are richly
described with a
plurality of accurate
and relevant
attributes

(Meta)data are
released with a clear
and accessible data
usage license

(Meta)data are
associated with
detailed provenance

(Meta)data meet
domain-relevant
community
standards


https://www.go-fair.org/fair-principles
https://doi.org/10.1038/sdata.2016.18

FAIRification process

* FAIR principles Hetrie:ré non-
FAIR data

o emphasise machine- \ J
actionability, i.e., 'L
capacity of computational T 6.
systems to find, access, Analyse the 2‘::;”?; Make data Assigrﬁicense megi';g o
interoperate, and reuse data [ e model inkable the dataset
with minimal or no human ¢
intervention?

o applicable to data, metadata, Depmi; FAIR
and the supporting data resource

infrastructure (e.g.,
search engines)?

* Guidelines on FAIRification on national level, https://www.go-fair.org/resources/go-fair-materials/materials-for-countries

* Collection of references to “FAIR Data Resources”, https://www.zotero.org/groups/2345721/fair data resources

1.
2.

GO FAIR. “FAIR Principles”, https://www.go-fair.org/fair-principles. Accessed February 13, 2025.
GO FAIR. “FAIRification Process”, https://www.go-fair.org/fair-principles/fairification-process. Accessed February 13, 2025
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Resolutions and conventions

Resolution is a written document (e.g., decision, expression of opinion) for the adoption of standards, constants,
or parameters to be used by institutions affiliated with the adopting body!

Convention is a set of agreed-upon and accepted practices or methods that is widely followed within a particular
field of study?

Main bodies for adopting resolutions and conventions on geodesy
* International Association of Geodesy (IAG), https://office.iag-aig.org/iag-and-iugg-resolutions

* International Astronomical Union (IAU), https://www.iau.org/administration/resolutions/general assemblies

* International Union of Geodesy and Geophysics (IUGG), https://iugg.org/publications/resolutions
* International Earth Rotation and Reference Systems Service (IERS), https://www.iers.org/IERS/EN/DataProducts/Conventions/conventions.html

Examples
* (2010) IERS Conventions Package (11 Chapters)

* (2015) IUGG Resolution No. 3 on the Global Geodetic Reference Frame (GGRF) recognising the adoption of a resolution entitled “A Global Geodetic
Reference Frame for Sustainable Development”? in February 2015 by the General Assembly of the United Nations

* (2018) IAU Resolution B2 on the Third Realisation of the International Celestial Reference Frame

* (2019) IAG Resolution No. 1 on the International Terrestrial Reference Frame (ITRF)

* (2023) IUGG Resolution No. 1 on Improving Protection of Geodetic Observatories from Active Radio Services
* (2023) IUGG Resolution No. 3 on Sharing Geophysical Data across Borders

Angermann, D., Gruber, T., Hugentobler, U., Sanchez, L., Gerstl, M., Heinkelmann, R., & Steigenberger, P. (2020). Inventory of Standards and Conventions used for the Generation of IAG Products. International Association of Geodesy. Retrieved from https://iag-aig.org/doc/GH2020/402_Inventory.pdf.
2. UN Resolution 69/266. (2015). Resolution adopted by the General Assembly on 26 February 2015. A global geodetic reference frame for sustainable development. Retrieved May 31, 2024, from https://ggim.un.org/documents/A_RES_69_266_E.pdf


https://office.iag-aig.org/iag-and-iugg-resolutions
https://www.iau.org/administration/resolutions/general_assemblies
https://iugg.org/publications/resolutions
https://www.iers.org/IERS/EN/DataProducts/Conventions/conventions.html

Summary

Explored standardisation practices throughout the data
lifecycle in geodesy

ISO standards (I1SO 6709, ISO 19111, I1SO 19115,
1ISO 19161, 1ISO 19127, ISO 19135)

Types of OGC standards
ISO and OGC compatibility

International System of Unites (SI) and
fundamental physical constants

Resolutions and conventions

FAIR principles for data management
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Learnt definitions

Standard
Standardisation
Metadata
Identifier
Register
Registry
Registration

STRONGER.
TOGETHER.




Additional resources

1. ArcGIS Pro: Create 1ISO 19115-1 and ISO 19115-3 metadata, https://pro.arcgis.com/en/pro-app/latest/help/metadata/create-iso-19115-1-
and-is0-19115-3-metadata.htm.

ISO TC 211: ISO Geodetic Registry (ISOGR), https://geodetic-vl.isotc211.org/.

ISO TC 211: Good practice, https://committee.iso.org/sites/tc211/home/resolutions/isotc-211-good-practices.html.
ISO TC 211: ISO/TC 211 Multi-Lingual Glossary of Terms (MLGT), https://isotc211.geolexica.org/.

ISO TC 211: I1SO/TC 211 Resources, https://www.isotc211.org/.
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