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Introduction

A Global Observing System consists of

= numerous individual terrestrial and space-based observing networks/sensors
» that collect data essential for monitoring specific characteristics of the Earth, e.qg.

@ GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

Global Climate Observing System

» Observes physical, chemical
and biological properties of
climate system.

The Global Ocean
Observing System

Global Ocean Observing System

= Observes the physical, bio-
geochemical and ecosystem
properties of the oceans.
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GGOS

Global Geodetic
Opservmg System

Global Geodetic Observing System

Observes the time-varying gravity
field, geometry and rotation of
the Earth with respect to precise
and long-term stable geodetic
reference frames.




The rationale behind GGOS
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From geodetic measurements to Earth system modelling e A

Ga3OS

Observations

Collection of raw
data to measure
changes in the
Earth's geometry,
gravity field and
orientation.

Level O
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==
Consistent
data analysis

based on unified
processing
standards and an
integrated frame of
reference for
Earth’s geometry,
gravity and
orientation.

Level 1
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Integration and
combination

of various types of
observations to
separate
geodetic/geophysical
signals from
technique-specific
system biases.

Level 2

Deutsches Geodatisches Forschungsinstitut (DGFI-TUM) | Technische Universitat Miinchen

Modelling and
interpretation

of geodetic results to
identify the
correspondence
between geodetic
parameters and
geophysical
processes.

Level 3

Products and
services

communication and
dissemination of
geodetic results for
the benefit of other
sciences and
society.

Level 4



Building blocks of GGOS
Data

analysis {E

pata Research
stewardship
Observing / €
infrastructure | (¥ Gateway to

geodetic data

ICRF ITRF IHRF ITGRF

Global reference frames
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GGOS: The observing system of the
International Association of Geodesy (IAG)

= JAG is the organisation responsible for

Commission 1

the advancement Of geOdesy Reference Frames
. ' Comm_issionz
» 160 years of geodetic excellence Sy e
based on strong international voluntary Earth Rotation and Geedynamics
cooperation based on best efforts. positigﬁ?,?;?niﬁ?ip?&éuons A= _ sl
= The IAG Commissions, Inter- e mmitees
) ) ) Geodesy for Climate Research (ICCC) :
Commission Committees and on Marine Geodesy (ICCM) IAG Services
- BGI, ICGEM, IDEMS,
1 1 11 1 i IDS, IERS, IGETS,
Projects address key scientific issues. A | el
. . " C icati d Outreach s
= The IAG Services facilitate the global o Branch (COB) -
1A ouncil
coordination of geodetic activities and (Defines strategy, elects EC and Bureau)

ensure the generation of high accuracy Executive Committe (EC) Bureau
. . (Implements strategy) (Coordinates ongoing business)
and reliable geodetic products.
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IAG: An infrastructure like no other International Association e

International Union of Geodesy and Geophysics (IUGG) 4

Associations

Source: www.iugg.org
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International Association
of Cryospheric Sciences
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International Assoclation
of Geodesy.
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of Geomagnetism and Aeronomy.
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Inter-Commission  Commissio

Bureau Gravimetrique

Interdivisional
Commission on
Developing Countries

Water Quality (ICWQ)

—

Water Resources Systems
(ICWRS)

Wy

Delineation of &I:cleu,
ice sheets, and ice sheet
basins

Randolph Glacier
lnvznlor'y (RGI) and its
role in future glacier
monitoring and GLIMS

Regional Assessments of
lacier Mass Change
?MGMAC)

Working Groups

International Earth
Rotation and Reference

Inter 8 g
International 9 Interdivisional
© Geodynamics and Earth [ ]
a Tide Service (IGETS) .- on History
Interdivisional
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And Permafrost HAZards Global Earth Models
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= (GTN-G) Steering
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International Service of
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Service (IERS)
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nternational Gravity
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Services
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Ranging Service (ILRS]

Committees

International VLBI
Service for Geodw and
Astrometry (IVS)

Permanent ce for
Mean Sea Level (PSMSL

Service

Citizen and
Hydrology(CANDHY)
Measurements and

Observations in the XXist
century (MOXXI

History of Hydrology

Unsolved Problems in
Hydrology (UHP)

Working Groups
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Africa Regional
ommittee

Latin America Regional
Committee

Clouds and Precipitation

Dvmmlcl Meteorology

Middle Atmosphere
ICMA

Commissions
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Planetary Atmospheres
and th'elr Evolution

Polar Meteorology (ICPM)

Radiation (IRC)
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Permanent Service for
Mean Sea Level
Standard Seawater
Service

Services

Earthquake Generation

Process - F’Wslcs,
Meodelling and Monitoring
for Forecast

! Earthquake Source
Mechanics

Collapse Calderas
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Volcanogenic Sediments
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o Dlgitr selsmopran
of tal Seismogra
Nle'tworks (Fl.)b!lp

Cities and Volcanoes

International Volcanic
Health Hazard Network
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International Network for

Volcanology Collaboration

Networks

World Organization of
Volcano Observatories

TUTI



The genesis of GGOS

In the late 1990s, IAG officers had the vision
of using geodetic infrastructure, data and
products

» to serve science and society far beyond
the traditional task of measuring and
mapping the Earth's surface,

= to move from the provision of the basic
geodetic products (station coordinates,
geoid, Earth orientation parameters)

» to alevel of consistent modelling and
Interpretation of Earth system processes
and interactions, and

» to ensure an integrated observing system
rather than many individual, technique-
dependent products.
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The GGOS Bureau
of Networks and
Observations (BNO)
focuses on the global
geodetic
infrastructure.
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The GGOS Bureau
of Products and
Standards (BPS)
focuses on
standardisation,
integration and
optimisation of
geodetic products.
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The GGOS
Coordinating Office
(GGOS-CO) is
responsible for
outreach,
communication and
external relations.

GGOS Affiliates

Japan, D-A-CH, @ |

IberAtlantic

GGOS Affiliates are
national or regional
geodesy-related
organisations that
enable greater
collaboration across
regions, communities
and new
technologies.



GGOS Focus Areas

The GGOS Focus Areas (FA) are incubators of new research topics, address broader issues, are
cross-disciplinary, and are meant to consider gaps and future geodetic products.

<

Geodetic Space Weather Geohazards Artificial Intelligence
Research (GSWR) Monitoring for Geodesy (Al4G)
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Organisational structure (colleagues involved)

) &
2 1 GGOS Science Panel 5 GGOS Governing Board (1) § N
) . L ~—-- External Stakeholders
GGOS Affiliates GGOS Executive Committee N )
N Q (Management Board)
GGOS Japan Reporting * * Direction
GGOS D-A-CH ; ™
(| GGOS IberAtiantic GGOS Coordinating Office

= Director & Secretariat
= Manager of External Relations
* Committee on DOIls for Geodetic Data

-

4 ™ 4
: ~
1 O 4 GGOS Bureau of Networks and Observations GGOS Bureau of Products and Standards é) 3
* IAG Service Network Representatives (1) « IAG Service Analysis Coordinators & Representatives (1)
* Committee on Satellite and Space Missions + Committee on Contribution to Earth System Modelling
* Committee on Data and Information Systems « Committee on Essential Geodetic Variables (EGV)
* Committee on Performance Simulations and Architectural = Joint Working Group on Consolidation of a best estimate
Trade-Offs (PLATO) GRS based on the adopted WO of the IHRF
= Joint Working Group on Metrology of Space Geodetic
Infrastructure
\ + Joint Working Group on GENESIS mission ) \ y,
Reporting Reporting |
Ny
GGOS Focus Areas :
|

+ Geodetic Space Weather Research (GSWR)
7 2 + 9 4 + 4 P [ IERS Conventions Centre l

+ Geohazards Monitoring Standards and Conventions
-y -
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GGOS Days 2024

Business meeting to update the IAG and GGOS communities on recent achievements and current
challenges faced by the various colleagues involved in achieving the goals of the GGOS.

= Updates on global geodetic infrastructure
= Status of novel satellite missions relevant to Geodesy
» Optimisation of geodetic infrastructure
» Updates from the IAG Services

= Standardisation, integration, and optimisation of geodetic products

» Essential Geodetic Variables <

» Review of requirements and standards for geodetic products (90 e

» Management and dissemination of geodetic data and products 6(0‘06 ((\({\@
= Networking with external stakeholders ,«\ed\ QO((\

= Science-policy networking 6\O \)f\\ﬁe AN

= Communication and public outreach 6(\\(* $@0 e(\d

= GGOS portal *’Q(\ ‘E)@ )

= Enhancement of geodetic collaboration at regional level g\’b(\ QO g’{(\e
= Advances of the GGOS Focus Areas ¥ 6@’6\0

= Geodesic Space Weather Research ‘\0‘

= Artificial Intelligence for Geodesy

= Geohazards Monitoring
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Special thanks to:
GFZ

Helmholtz Centre
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« GFZ for hosting the meeting

* Robert Heinkelmann for making this meeting possible
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« Kirsten Elger, Nataliya Bobenko, Sascha Torkhov, and Alex Brauser,
GFZ, Germany for the fantastic logistical organisation.

 The Austrian Federal Office of Metrology and Surveying (BEV) and the
= Bundesamt Technical University of Munich, Deutsches Geodatisches
fir Eich- und Tl.m Forschungsinstitut (DGFI-TUM) for hosting/supporting the GGOS
Vermessungswesen Coordinating Office and the Presidency of GGOS, respectively.
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