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Motivation: Raising awareness of Geodesy

• Uneven global coverage, ageing 

infrastructure, insufficient funding

• Geodetic products on a best-effort basis 
(no guaranteed long-term operations)

• Declining workforce and limited new 

talent

• Challenging transition from research to 

operational services

• Difficulty in translating technical geodetic 

information into actionable insights for 

decision-makers and the public

• Low visibility in policy, international 

initiatives, and other scientific domains
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Essential Variables (EVs): A powerful tool to raise 
awareness globally and across disciplines

• Encourage scientists and observing 

systems to place more emphasis on 

these variables.

• Stimulate the commitment of national 

and international organisations and 

funding agencies to support the 

provision of these variables.

• Enable cross-disciplinary data 

assimilation and interpretation.

• Facilitate interoperability between 

science and evidence-based policy.

Essential: 
absolutely 
necessary, 

indispensable, or 
fundamental to 
the core of a 

concept.

Variable: a 
parameter 

relevant to a 
specific 

objective, even if 
it is not directly 
measurable.

Essential Variable
key parameter that 

provides critical, 
consistent, and 

long-term 
information about a 
particular system

EVs 'fit for purpose’. Thus, they 

are inherently subjective
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ECV–Climate EOV–Ocean EWV–Water EBV–Biodiversity EGdV–Geodiversity

EAV–Agricultural ETIV–Transport
and Infrastructure

EUV–Urban EREV–Renewable
Energy

EMV–Mineral EHV–Health ESV–Social

Essential Variables for monitoring Earth and Socio-Economic Systems

Essential Variables workflows 

for resource efficiency and 

environmental management
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Essential Variables in the workflows of geodesy
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Example: EGVs in the determination of the ITRF

6 
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Example: EGVs in the gravity field modelling
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Proposed Essential Geodetic Variables

21 EGVs

Level 3: 14

Level 2:   4

Level 1:   1

Level 0:   2

Domain

Global: 6

Land: 5

Ocean: 4

Land/Ocean: 3

Subdomain

Geometric: 7

Physical: 6

Geometric/Physical: 8

EGVs and 

GCOS/GOOS

8 EGVs = ECVs

3 EGVs = EOVs

8 



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 9

Proposed Essential Geodetic Variables

8 
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Proposed Essential Geodetic Variables

8 
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Geodetic Products vs Essential Geodetic Variables

7 
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Characterisation of Essential Geodetic Variables
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Status and the way forward

10 

• 2018 GGOS Days: Committee on EGVs established. Initial thoughts 

presented.

• 2019 IUGG: Talks about EGV requirements, EGVs for Earth 

geometry and gravity field. 

• 2022 GGOS Days: Target audience and first list of EGVs.

• 2023 IUGG / GGOS Days: Identification of a basic set of EGVs; 

definition of criteria, levels and domains.

• 2024 White Paper: “Definition of Essential Geodetic Variables”. 

Review of initial version by GGOS Science Panel and GGOS 

Governing Board.

• 2024 EGVs became central topic in 

→ the GGOS Strategic Plan 

→ the UN-GGCE 1st Joint Development Plan for Global Geodesy

• 2025 (Jan.) White Paper: Implementation of review panel 

comments and publication of version 6.0. – Reference: 

https://doi.org/10.5281/zenodo.14619439
https://doi.org/10.5281/zenodo.14619439

https://doi.org/10.5281/zenodo.14619439
https://doi.org/10.5281/zenodo.14619439
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Status and the way forward

10 

• 2025 (July) White Paper: Review by IAG Executive 

Committee and UN-GGCE members.

• 2025 (August) White Paper: Implementation of review panel 

comments and finalisation of EGV definitions (variables of 

Level 0 and Level 1, relevance statements).

Next:

• Defining/outlining the specific Requirements (accuracy, time 

resolution, spatial resolution, latency, etc.) to be met by the 

geodetic products to support the assessment of the EGVs 

with confidence. 

• Identification of Stewards for the EGVs.

• Consultation with the IAG Services at the next GGOS/IERS 

Unified Analysis Workshop, 5 – 6 March 2026, Munich, 

Germany

• Updated White Paper version by Spring 2026.
https://doi.org/10.5281/zenodo.14619439

https://doi.org/10.5281/zenodo.14619439
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Long-term perspective

10 

• Geodesy shares a common language with other 

Global Observing Systems (GCOS, GOOS, …).

• Clearer communication of geodesy’s central in 

monitoring the Earth system, as envisioned by the 

IAG, as well as in supporting socio-economic 

systems, as envisioned by the UN-GGCE.

• Increased visibility of geodesy within the geosciences, 

government institutions and policy-making bodies.

• The requirements for supporting EGVs provide a 

strategic approach to improving the precision, 

reliability and timeliness of geodetic data and 

products.
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