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Reliance on Global Navigation Satellite System (GNSS)

The image is mfpted from https://www.vectorsto

ck.co*/aIty-free»vector/satellites-types-composiion-vector-45762172 *

Telecommunication services
» Time synchronisation for accurate data transmission

» Without GNSS, continued operation of mobile phone
networks would be impossible

Stock exchanges and financial operations

» A globally consistent timestamp of when a transaction
occurs with traceability to Coordinated Universal Time
(UTC) for regulatory compliance

« Without GNSS, banking systems would be severely
impacted

Energy grids

« Time synchronisation in energy distribution systems

« Without GNSS, power grid operations would be more
labour intensive and challenging, with further financial
implications

GEODETIC PRODUCTS ARE FUNDAMENTAL FOR
MODERN SOCIETY AND SATELLITE OPERATIONS



Critical role of geodetic products for GNSS

“Following a week of discussions with the
providers of Global Navigation Satellite
Services (GNSS), it turns out my assump-
tions are right; unreliable geodetic prod-
ucts like Earth Orientation Parameters
and Terrestrial Reference Frames are on
the critical path for the delivery of robust
PNT satellite services,” says Mr. Brown.

18th meeting of the International Committee on Global
Navigation Satellite Systems in Wellington, New Zealand,
October 2024. Photo credit: Ryan Keenan.

SATELLITE OPERATIONS MAY BE AT RISK DUE TO UNRELIABLE GEODETIC PRODUCTS

1. The photo and quote are taken from the following source:



https://ggim.un.org/UNGGCE/documents/UN-GGCE_Newsletter_6_2024.pdf

UN-GGCE AND ITS MANDATE

STRONGER.
TOGETHER.




UN-GGCE brief history

UN-GGCE opening ceremony on 29 March 2023. From left to right: Prof. Dr. Paul Becker, President of the
German Federal Agency for Cartography and Geodesy; Juliane Seifert, State Secretary of the German Federal
Ministry of the Interior and Community; and Stefan Schweinfest, Director of the United Nations Statistics
Division. Photo credit: German Federal Agency for Cartography and Geodesy (BKG)

» 2011
Establishment of the United Nations Committee of Experts on Global
Geospatial Information Management (UN-GGIM)

> 2013
UN-GGIM formulated and facilitated a draft resolution for a Global
Geodetic Reference Frame (GGRF)?!

» 2015
UN General Assembly adopted resolution 69/266 “A Global Geodetic
Reference Frame for Sustainable Development”?

» 2016
UN-GGIM decided to elevate the GGRF Working Group to a Subcommittee
on Geodesy

> 2017
Inauguration of the UN-GGIM Subcommittee on Geodesy
» 2019

UN-GGIM supported the proposal from the Subcommittee on Geodesy to
establish a Global Geodetic Centre of Excellence

> 2020
UN-GGIM welcomed the offer from Germany to host the UN-GGCE at the
UN Campus in Bonn

> 2022

Signing an agreement between the UN Department of Economic and Social
Affairs (DESA) and the German Federal Ministry of the Interior and
Community to establish the UN-GGCE

> 2023
Opening of the UN Global Geodetic Centre of Excellence in Bonn, Germany


https://ggim.un.org/documents/A_RES_69_266_E.pdf
https://ggim.un.org/documents/FAQ_UNGGIM-GGRF.pdf
https://www.bkg.bund.de/SharedDocs/Pressemitteilungen/BKG/DE/PM_Download_Link/Flyer-Opening-GGCE.pdf?__blob=publicationFile&v=1
https://www.bkg.bund.de/SharedDocs/Pressemitteilungen/BKG/DE/PM_Download_Link/Flyer-Opening-GGCE.pdf?__blob=publicationFile&v=1

UN-GGCE mandate and vision

Mandate

e Support the implementation of the General Assembly
resolution 69/266 “A Global Geodetic Reference Frame
for Sustainable Development”

* Assist Member States and geodetic organisations
towards collaborative efforts to sustain, enhance, access,
and utilise a Global Geodetic Reference Frame

UN-GGCE vision
Member States have a strong political support for geodesy,
which enables them to

* accelerate the achievements of the Sustainable
Development Goals

* derive social, environmental and economic benefits,
and thus enhance investment in the global geodesy
supply chain

United Nations A resisares

Distr.: General

General Assembly 11 March 2015

Sixty-ninth session
Agenda item 9

15-02936 (]

E)
O 0O Please m,c.,'l:?

Resolution adopted by the General Assembly on 26 February 2015

| withaut reference to a Main Committee (AB9L.53 and Add. 1))

69/266. A global geodetic reference frame for sustainable
development

The General Assemibiy.
Reaflirning the purposes and principles of the Charter of the United Nations.

Reaffirming also its resolution 54/68 of 6 December 1999, in which it
endorsed the resolution entitled “The Space Millennium: Vienna Declaration on
Space and Human Development™,' which included. inter alia, key actions to
improve the efficiency and security of transport, search and rescue, geodesy and
other activities by promoting the enhancement of, universal access o and
compatibility of space-based navigation and positioning systems, including Global
Navigation Satellite sysiems,

Reaffirming further its resolution 57/253 of 20 December 2002, in which it
endorsed the Plan of Implementation of the World Summit on Sustainable
Development  (Johannesburg  Plan  of Implementation), ® and means of
implementation, which  included, inter alia, strengthening  cooperation  and
coordination among global observing systems and research programmes for
integrated global observations, taking into account the need for building capacity
and sharing of data from ground-based observations, satellite remote sensing and
other sources among all couniries,

Reaffirming its resolution 66/288 of 27 July 2012, in which it endorsed the
outcome document of the United MNations Conference on Sustainable Development,
entitled "The Tuture we want”, in which Heads of State and Government recognized
the importance of space-technology-based data, in situ monitoring and reliable
geospatial information Tor sustainable development policymaking, programming and
project operations,

Noving Economic and Social Council resolution 2011/24 of 27 July 2011, by
which the Council established the Committee of Experts on Global Geospatial
Information Management, encouraged Member States to hold regular high-level,

! Adopted by the Third United Nations Conference on the Exploration and Peaceful Uses of Outer Space
(UNISPACE I, held in Vienna from 19 1o 30 July 1999 (A/CONF.184/6, chap. I, resolution 1).
# Repore of the World Summit an Sustainable Development, Joharneshung, South Affica, 26 Augusi—4 Seplember
2002 {Unktexd Natlons publication, Sales No. E03.ILAL and corrigendurn, chap. I, resolution 2, annex).




UN-GGCE strategic objectives

'I 7 PARTNERSHIPS

FOR THE GOALS

&

Work with Member States to

* Improve coordination and collaboration amongst Member States and
geodetic organisations to maximise the benefit of ongoing activities,
ensure coherence, and avoid duplication

* Enhance investment in the global geodesy supply chain

* Assist Member States with aligning their geodetic infrastructure and
geodetic data with standards and data sharing policies

* Provide technical assistance where needed
e Support education, training, and capacity building

* Make geodesy and its benefit more visible and understandable to society

STRONGER.
TOGETHER.




The subject of our work — Global Geodesy Supply Chain
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1.

The GGSC schematic is adapted from https://un-ggim-europe.org/wp-content/uploads/2023/11/UN-GGCE-Strategy-and-Operating-Plan.pdf.
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2. Coffee supply chain schematic is taken from https://sourcetrace.com/blog/traceable-blockchain-solutions-for-your-cuppa-coffee/.



https://un-ggim-europe.org/wp-content/uploads/2023/11/UN-GGCE-Strategy-and-Operating-Plan.pdf
https://sourcetrace.com/blog/traceable-blockchain-solutions-for-your-cuppa-coffee/

SYSTEMATIC APPROACH TO THE GGSC.

JOINT DEVELOPMENT PLAN FOR GLOBAL GEODESY

STRONGER.
TOGETHER.
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Online listening tours to understand the needs of Member States

e QOver 550 people from 110 Member States

* Conducted the following meetings

o Expert Consultation Meeting (15-18 Nov 2023)
o “Listening World Tour” IAG x2 (28 Nov 2023)

o “Listening World Tour” Americas (29 Nov 2023)

o “Listening World Tour” Asia-Pacific (31 Jan 2024)

o “Listening World Tour” Arab States (4-8 Feb 2024)

o “Listening World Tour” Europe (16 Feb 2024)

o “Listening World Tour” FIG, IHO, ISO x2 (20 Feb 2024)

o “Listening World Tour” Africa (27 Feb 2024)

o International Advisory Committee (20-21 Mar 2024)
o Expert Consultation Meeting (22-23 Apr 2024)

This work resulted in
o Hidden Risk report, https://ggim.un.org/UNGGCE/documents/20240620-
Hidden Risk Report.pdf

o Global Geodesy Needs Assessment, https://ggim.un.org/UNGGCE/documents/20240509-
Global Geodesy Needs Assessment.pdf

11



https://ggim.un.org/UNGGCE/documents/20240620-Hidden_Risk_Report.pdf
https://ggim.un.org/UNGGCE/documents/20240620-Hidden_Risk_Report.pdf
https://ggim.un.org/UNGGCE/documents/20240509-Global_Geodesy_Needs_Assessment.pdf
https://ggim.un.org/UNGGCE/documents/20240509-Global_Geodesy_Needs_Assessment.pdf

Weaknesses in the GGSC
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1 Hidden Risk report, https://ggim.un.org/UNGGCE/documents/20240620-Hidden_Risk_Report.pdf
2 Global Geodesy Needs Assessment, https://ggim.un.org/UNGGCE/documents/20240509-Global_Geodesy Needs_Assessment.pdf



https://ggim.un.org/UNGGCE/documents/20240620-Hidden_Risk_Report.pdf
https://ggim.un.org/UNGGCE/documents/20240509-Global_Geodesy_Needs_Assessment.pdf

Joint Development Plan for Global Geodesy

e Contains actions based on the Needs Assessment

* Available in 6 UN languages,
https://ggim.un.org/UNGGCE/#documents

e Consists of three Phases

1** Joint Development Plan

1. Avoid further degradation of the supply chain for Global Geodesy
(i.e., support current operational requirements) —
RObUSt GGSC Version 1.0

Next generation GGSC (meets higher
requirements for scientific needs)

* |ncludes activities for UN-GGCE, Member States and
"/ ZS, \l i {/’ United Nations
partners @) nited () e

e

YOU ARE WELCOME TO CONTRIBUTE TO THE ACTIVITIES

13


https://ggim.un.org/UNGGCE/#documents

M M (0] U on St ] ngt h en i ng t h e G G Sc MULTILATERAL MEMORANDUM OF UNDERSTANDING

BETWEEN

THE UNITED NATIONS GLOBAL GEODETIC CENTRE OF
EXCELLENCE (UN-GGCE)

The MMOU AND
o Highlights a shared recognition of required actions to IMEMBER STATE GOVERNMENT DEPARTMENTS AND AGENCIES,
. PRIVATE SECTOR COMPANIES, ORGANIZATIONS, ASSOCIATIONS,

sustain the GGSC AND ACADEMIC INSTITUTIONS]

o Promotes cooperation among signatures, with the aim of REGARDING
Strengthening the GGSC STRENGTHENING THE GLOBAL GEODESY SUPPLY CHAIN

o Raises awareness of Member States' reliance on each other OPERATIVE SINCE 10 MARCH 2025
for ground observatories, geodetic data analysis, and
accurate geodetic products essential for positioning, PREAMBLE

The United Nations Global Geodetic Centre of Excellence (UN-GGCE), and the Member State
government departments and agencies, private sector companies, organizations, associations and
academic institutions listed in Appendix A (hereinafter referred to collectively as "the

o Demonstrates to leaders and policymakers the necessity of Participants" and individually as a *Participant"):

1 1 1 H “" 141 HIH Reaffirm their su of the United Nations General Assembly Resolution A/RES/69/266" “A
international cooperation, forming a “coalition of willing B e o st vl H
Participants”.

navigation, and timing services.

Acknowledge the extent to which modemn society 1s dependent on the Global Geodesy Supply
. . . . Chain (GGSC) which includes:

° No f| nancia I comm |tments req ul red . *  (Geodetic observatories, including but not limited to Global Navigation Satellite Systems
Continuously Operating Reference Stations (GNSS CORS), Very Long Baseline
Interferometry (VLBI), Satellite Laser Ranging (SLR), Doppler Orbitography and

* Your institution can join the MMoU at any time by sending an Radioposioning Inegrted by Stellite (DORIS) and gravimeers;
. . . - ata collection hardware and soltware used at II'llCTI'JalIDI'lﬂ.. rcgmna and nationa ata
email to un-ggce@un.org on official letterhead from your comtre; R -
. . - ata d1sirn l..lllEITI mmirastructure C_g. Dpllc- 1 rc CBI'[I'J.CCIIDI'[S ) ) .
gove rn ment agency or Orga N |Zat|on . »  Data analysis hardware and software used at international, regional and natinnal analuveis

combination and correlation centres;

»  Geodetic product hardware and software used to create international, regio

L4 FO r more d eta i IS’ https ://ggi m.un .Org/U N GGCE/#M M (0] U Terrestrial Reference Frames, the Celestial Reference Frame, Geopotential

and Earth Orientation Parameters; and
* Experts. in particular those cooperating and collaborating with the Internat
of Geodesy (IAG) working on elements of the GGSC;

Future goal: Intergovernmental Organization (e.g., WGO)

* The tarma 'Global Geodesy Supply Chain' and “Global Geodetic Reference Frame’ have the samea meaning
adoptad the use of Global Geodesy Supply Chain ag it s easier o axplain to a lay audience.

14
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SKILLS FOR THE FUTURE: UN VISION

STRONGER.
TOGETHER.




Our Common Agenda
Policy Brief 11

UN 2.0

Forward-thinking culture
and cutting-edge skills
for better United Nations

system impact

SEPTEMBER 2023

https://digitallibrary.un.org/record/4021171?v=pdf
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UPGRADING SKILLS, ADAPTING CULTURES

Become proficient in twenty-first century skills, enabled by
a forward-thinking culture
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https://digitallibrary.un.org/record/4021171?v=pdf

“QUINTET OF CHANGE” and skills

- Data - Skills in data literacy and data analytics

« Digital - Skills in digital transformation and tech fluency

« Innovation - Skills in creative thinking and strategic thinking

» Foresight — Skills in strategic planning and future thinking

- Behavioural science - Skills in psychology and influence

From yesterday’s discussion

Out-of-the-box thinking
Remember the value and initial purpose of your work

Make a work / learning / teaching process enjoyable, not boring
(e.g., combine indoor and outdoor activities)

Adapt teaching methods according to the learning styles of
today’s students

Innovation is about creating added value and promoting progress
Find a role-model within your field of work

Used source: https://learning.unog.ch/sites/default/files/Containern/TM/CTT/2025-01-30_StrategyToGrowSkillsForTheFuture.pdf.

17

https://un-two-zero.network/ E :EE:E

[ACAREER\TIPS

THURSDAY

RV UNOG
Q“ g\' 4’}/ Centre for Learning
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https://learning.unog.ch/career-tips-thursday



https://un-two-zero.network/
https://learning.unog.ch/career-tips-thursday

GOBIERNO MINISTERIO INSTITUTO

DE ESPANA DE FOMENTO  GEOGRAFICO
NACIONAL
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GOVERNANCE
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QUANTIFYING THE GGSC ROBUSTNESS.

SHOWCASE OF NEW APPROACHES

For more details, see also:

Rodriguez, J. C., Poshyvailo-Strube, L., and Brown, N.: How fragile is the global geodesy

supply chain? A case study of the ILRS network., EGU General Assembly 2025, Vienna, Austria,
27 Apr—2 May 2025, EGU25-19633, https://doi.org/10.5194/egusphere-egy25-19633, 2025.




Study specifications

Objective of the study

* to determine how close GGSC is to a scenario where geodetic products would
experience significant deterioration;

« to learn how fragile the current GGSC is.

What did we investigate?

« global Satellite Laser Ranging (SLR) network though sensitivity studies with
the Australian stations Yarragadee (7090) and Mount Stromlo (7825)

« 10 years of data, from 2014 to 2024

Applied tools
« Modified SATAN software package
o SATellite ANalysis (SATAN)! developed at the Royal Greenwich Observatory, UK

o Modifications co-developed by ILRS Analysis Centre NSGF, UK and IGN-Yebes
Associate Analysis Centre, Spain ?

1. Sinclair AT, Appleby GM (1988) SATAN: programs for determination and analysis of satellite orbits from SLR data. SLR Technical Note 8. Greenwich Observatory, Cambridge.
2. Rodriguez, J.C. et al. (2022). Geodetic Analyses at the National Geographic Institute of Spain. In: Freymueller, J.T., Sdnchez, L. (eds) Geodesy for a Sustainable Earth. International Association of Geodesy Symposia, vol 154. Springer, Cham. https://doi.org/10.1007/1345 2022 182.
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Sensitivity studies with Australian SLR stations
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Coordinates degradation without Australian stations

|||||||||||||||||||||||||||||||||
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First results. Impact of the Australian stations

Significant impact of the SLR station from Australj
products highlights the fragility of GGSC

finge in position (Z) RMS [mm]
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2

 Degradation of SLR station coordinates

o Significant degradation of the Z component of
position

* International Terrestrial Reference Frame (ITRF) degradatid
o Degradation of the Helmert parameter precision

* Less precise Earth Rotation Parameters

« Itis unclear what the minimum level of regional redundancy is

needed for a robust global SLR network

e Al > No AUS

» Further studies are required to further analyse GGSC fragility

o Al No AUS

We work further on translating this into socio-economic impact 4

21
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REQUIRED SKILLS AND EXPERTISE

+ Data - Skills in data literacy and data analytics

+ Digital - Skills in digital transformation and tech fluency

* Innovation - Skills in creative thinking and strategic thinking
» Foresight - Skills in strategic planning and future thinking

» Behavioural science - Skills in psychology and influence

Related disciplines / roles:

* Integrated infrastructure / complex system
analysis

« Evidence based policy-making
» Intelligent decision support systems development
» Supply chain assessment

« Software engineering

22

Data -> data management, data analytics

Digital -> digital twin of a global network of
geodetic stations

Innovation -> quantitative evidence of the value of
geodesy to be delivered to policy-makers

Strategic foresight -> scenarios within a modelled
world

Behavioural science -> policy briefs and outreach




Qur contact details

United Nations Global Geodetic Centre of Excellence
Statistics Division, Department of Economic and Social Affairs
Langer Eugen Building

Platz der Vereinten Nationen 1, 53113 Bonn, Germany

Email: un-ggce@un.org

Web: https://ggim.un.org/UNGGCE/

Nicholas Brown
Head of Office
Email: nicholas.brown@un.org

Liubov Poshyvailo-Strube
Associate Geospatial Information Officer
Email: liubov.poshyvailo-strube@un.org

#7739\, STRONGER.
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