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Rationale

Land and sea domains are directly related, but relevant data often fragmented. There is an increasing need for 

Foundational Geodetic Data and Products that are Harmonized, Interoperable and Globally Aligned.

The absence of these has implications for:

• Climate resilience related applications and decision making

• Shipping activities and (commercial) use of the intertidal zone

• Land reclamation and engineering projects

• Coastal infrastructure

And more..
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Heights & Depths
     → Hard … but Important

• Which way does water flow, and how can we design 
effective drainage and sewerage systems in cities?

• How can we develop efficient irrigation systems for 
agriculture?

• How can we ensure the correct inclination of railways and 
roads?

• What is the height of the top of a mountain?

• How can we map bathymetry and know the under-keel 
clearance of a ship?

• How can we monitor sea-level change and accurately 
model coastal processes such as extreme tides, storm 
waves, and flooding?

https://www.welt.de/vermischtes/weltgeschehen/gallery9348988/Das-Jahrzehnt-

der-Wetterkatastrophen.html
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• Simple

• Not physically meaningful

• Precise

• Used by GNSS & Remote Sensing

• Water doesn’t always flow downhill

• Complex

• Physically meaningful

• Precise

• Need a model to use with GNSS

• Water always flow downhill

www.sli.do  #AGRS

Geometric

Equal 
Gravitational 

Potential

Physical vs Geometric Systems

→ It is important to understand how these are different and how data from these systems can be used together
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Guidance on Joining Land and Sea
     UN-GGCE International Workshop Initiative

Key Recognitions:

• GGSC is foundational to climate resilience and disaster management

• Need to strengthen capacity, standards and next-generation professionals

• Importance of clear messaging and stronger international networks

Agreed Actions:

• Develop practical guidance for Member States on integrating land and sea data 

• Develop communication materials to create awareness and explain benefits and policy relevance
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Guidance Paper - Buffering…
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Awareness

https://lidarmag.com/2026/02/16/a-geodesists-guide-to-joining-land-and-sea-datasets/
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Feedback

Received a lot of great feedback through the various regional Datum 

Modernization workshops and other discussions/exchanges.

This prompted changes in our approach.

→ Aim is to “do things right”.

Partnership – as a result

UN-GGCE & TU Delft
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Terminology

We adopt ISO terminology from as the primary standard, ensuring alignment with international geospatial 

conventions.

However, where ISO terminology conflicts with established geodetic practice, e.g., on the distinction between 

datums and reference frames, we adopt definitions from authoritative sources such as the International 

Association of Geodesy (IAG) and classical geodetic literature. 
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Current Status

Framework – Subject to change:

1. Introduction

2. Preliminaries - Coordinate Reference Systems: Foundations and Key Concepts

3. Practical Realization of Vertical Coordinate Reference Systems in the Land Domain

4. Practical Realization of Vertical Coordinate Reference Systems in the Sea Domain

5. Land and Sea Domain Integration
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In a Visual



Stronger. Together.

In a Visual 
        Ch 2. Preliminaries - Coordinate Reference Systems: Foundations and Key Concepts

Chapter 2
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In a Visual
       Ch 3. Practical Realization of Physical Vertical Coordinate Reference Systems in the Land Domain

Chapter 3
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In a Visual
       Ch 4. Practical Realization of Physical Vertical Coordinate Reference Systems in the Sea Domain

Chapter 4
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The integration

Required: 

Vertical reference system defined both on land and at sea. 

→ This, by definition, excludes tidal datums. 

In practice, there are only two options:

- (Quasi)Geoid - the most intuitive, since vertical distances relative to it are (quasi)physically meaningful, in 

contrast to heights relative to a reference ellipsoid. 

- Reference ellipsoid, not physically meaningful, but can still serve as a vertical reference when data must 

be exchanged or stored. Commonly used for satellite-based datasets. 
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Joining Land and Sea Datasets 
     → Practical Examples
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Current Water Level

Chart Depth

Chart Datum

Draft

Bottom

Geoid + Mean Sea Level
Geoid

Tide Gauge

CORS

GNSS

Ellipsoid

Under Keel Clearance (UKC)

Hydrographic Datum
Geodetic Datums

The Sea Domain
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Gauge

CORS

Ellipsoid

Land Datum
Geodetic Datums

The Land Domain

Geoid

Geoid

Ellipsoid

Land DatumOrthometric Height
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Joining Land and Sea Using Geodesy

Geoid + Mean Sea Level
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Discussion Points

• Are we on the right track?

• Relevance to you or your member state?

• Anything (else) that we should consider covering specifically?

• Any examples of success stories or good experiences?

• Specific challenges or things that did not go so well?

→ Any solutions for those?

• Specific case studies that are/should be of interest?
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Thank You

“Where fragmented depths and heights collide, 
                                                                      geoid-referencing ensures they are seamlessly tied.”
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