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Stronger. Together.

All countries have strong political 
support for geodesy.

Our Vision 

UN Campus, Bonn. Credits: UN Bonn Volker Lannert

United Nations Global Geodetic Centre of Excellence



Stronger. Together.

“15 of 18 critical infrastructure and key resources 
sectors relied on the Global Positioning System 

(GPS) including telecommunications, emergency 
services and financial exchanges.”

~ U.S. Department of Homeland Security

Operating Critical Infrastructure



Stronger. Together.

“Over the next decade, revenue from GNSS, 
Earth Observation and satellite 

telecommunications (80% of the space industry 
market revenue) has growth rate of ~9%”

~ EUSPA Market Report and Euroconsult

Driving Economic Growth



Stronger. Together.

The risk that some Member States,
space agencies and satellite operators
aren’t aware of that threaten the use
of satellites, and all the applications
derived from them.

Hidden Risk
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Stronger. Together.

UN General Assembly Resolution (2015)

UN General Assembly resolution (2015) “A global geodetic reference frame for sustainable development” 
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Stronger. Together.
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Weaknesses in the Global Geodesy Supply Chain

*The perspectives of 500 people from 110 countries from 11 online Listening Sessions with people from
science organizations, industry bodies, policy agencies, science agencies and defence agencies.






GNSS Ground Segment
• Monitor GNSS satellites (position, health, status)
• Command and Control

• Updating ephemeris (every few hours)
• GNSS Ground Control Stations use Earth Orientation Parameters to accurately calculate the 

positions and orbits of GNSS satellites and the timing corrections applied before the ephemeris 
is uploaded to the satellites.

• Since the Earth’s orientation and rotation can change slightly over time, EOPs are critical to 
ensure satellite positions are calculated with high precision relative to a fixed reference frame 
(Terrestrial Reference Frame (TRF)).

• Dependencies: Terrestrial Reference Frame and Earth Orientation Parameters

GNSS Ground Segment



Are the geodetic products robust?

• Terrestrial Reference Frame 
• It is accurate to 5 mm with stability of 0.5 mm/yr (Altamimi et al., 2023)

• Low concern - it is accurate enough for GNSS operational requirements (critical infrastructure 
operations and key resource sectors)

• Is it reliable enough? 



Figure: Locations of ground-based VLBI stations; and SLR stations. The size of the circles and squares are roughly
proportional to how much data each station provides to the global geodesy supply chain. The data is from 2023-2024.

VLBI SLR



Are the geodetic products robust?

• Terrestrial Reference Frame 
• It is accurate to 5 mm with stability of 0.5 mm/yr (Altamimi et al., 2023)

• Low concern - it is accurate enough for GNSS operational requirements (critical infrastructure 
operations and key resource sectors)

• Is it reliable enough? 
• Does it have ground observatory network have the redundancy and consistency?
• Medium concern - it is not robust enough.



Are the geodetic products robust?

• Terrestrial Reference Frame 
• Earth Orientation Parameters

• Precession and Nutation – highly predictable – low concern
• Length of Day – dynamic – medium concern
• Polar motion – dynamic – medium concern
• UT1-UTC – dynamic – high concern

* It is debatable how often these parameters need to be updated before causing a loss of accuracy or reliability in 
satellite services, however, even if it is three years before problems occur, VLBI, SLR and DORIS are needed.



“The Global Geodesy Supply Chain exhibits an exceedingly fragile 
stability and could easily collapse due to a number of material and 

non-material concerns.”

- JN Markiel [U.S. National Geospatial-Intelligence Agency]
- Expert Consultation meeting on Strengthening the 

Global Geodesy Supply Chain (April 2024)

Are the geodetic products robust?



Stronger. Together.

• Available in 6 UN languages now 
https://ggim.un.org/UNGGCE/#documents

• Action plan (linked with a strategy) to address 
weaknesses in the global geodesy supply chain

1. Avoid further degradation of the supply chain 
(support current operational requirements)

2. Robust (improve reliability)
3. Next Generation (meet more ambitious 

requirements)
• Includes activities for UN-GGCE, Member States and 

partners

1st Joint Development Plan for Global Geodesy

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


Stronger. Together.

STRONGER.
TOGETHER.



Policy Briefs

1. Hidden Risk: How weaknesses in the global 
geodesy supply chain could have catastrophic 
impacts on critical infrastructure and national 
economies.

2. Reliance on the global geodesy supply chain 
for climate science.

3. Need to protect parts of the radio frequency 
spectrum (in collaboration with the 
International Telecommunications Union).

STRONGER.
TOGETHER.



Industry Engagement

“In a Joint Working Group discussion, the United Nations Global 
Geodetic Centre of Excellence (UN-GGCE) highlighted weaknesses 
in the global geodesy supply chain1; in particular issues relating to 
the reliability of geodetic products such as Earth Orientation 
Parameters (EOP) and future realisations of the International 
Terrestrial Reference Frame which are essential to the operation of 
GNSS satellites. ICG members openly acknowledged the risks 
highlighted by the UN-GGCE and recognized strengthening the 
global geodesy supply chain should be prioritised to ensure GNSS 
services are more robust.”

-- 18th meeting of the International Committee on GNSS (2024)

STRONGER.
TOGETHER.



Policy and Defence Engagement

Defence (USA, UK, Germany, Iraq)

Policy (USA, Germany Iraq, Norway, UK, Finland, Spain, France)

Science

“Member States acknowledge the risks associated with failure, or 
degradation in the Global Geodesy Supply Chain (GGSC).”

-- Draft Decisions from the Expert Consultation meeting on 
Strengthening the Global Geodesy Supply Chain (22-23 April 2024)

STRONGER.
TOGETHER.



1. Multilateral Memorandum of Understanding [led by UN-GGCE] 
• Government agencies / departments, organizations, associations, private sector
• Non-binding
• Draft has been sent
• Operational on 10 March 2025

2. Bilaterial / Regional Agreements

3. Intergovernmental Organization

Stronger governance arrangements

STRONGER.
TOGETHER.



Newsletters
• Seven newsletters available

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

• Growing mailing list
• Stronger following on LinkedIn 

• Over 2,300 followers in 12 months
• Primary communication source

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


YouTube (evidence and training)

• Seven newsletters available
• https://ggim.un.org/UNGGCE/#documents

• Growing mailing list
• Stronger following on LinkedIn 

• Over 2,300 followers in 12 months
• Primary communication source

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


Stronger. Together.

Joining Land and Sea workshop (Indonesia, Dec, 2024)
• Development of practical guidance on how to align land and 

sea data for improved decision making
• Addresses a common request of Member State 

interventions over the last 10 years to bring together the 
work from:

• Expert Group on Land Administration and Management
• Working Group on Geospatial Information for Disaster 

Risk Management
• Working Group on Policy and Legal Frameworks for 

Geospatial Information Management
• Working Group on Marine Geospatial Information
• Subcommittee on Geodesy
• ISO/TC211, Open Geospatial Consortium
• Academia

STRONGER.
TOGETHER.

Capacity Development



Stronger. Together.

• Member States identified a need for more tailored geodetic assistance which is specific to 
Member States capacity, capability and requirements. 

• Build geodetic capacity across Member States with a particular focus on Least Developed 
Countries (LDCs) and Small Island Developing States (SIDS).

• 5 Capacity Development workshops
• Europe | 17-21 February 2025 (Bonn, Germany)
• Africa | 19-23 May 2025 (Nairobi, Kenya)
• Asia-Pacific | 30 June-4 July 2025 (Bangkok, Thailand)
• Americas| 3-7 November 2025 (Santiago, Chile)
• Arab States | TBA 2025 (Riyadh, Kingdom of Saudi Arabia)

STRONGER.
TOGETHER.

Capacity Development



Stronger. Together.

STRONGER.
TOGETHER.

Partners (30 and growing)
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