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Motivation: Raising awareness of Geodesy

_
* Uneven global coverage, ageing
infrastructure, insufficient funding o e

geodesy crisis

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

» Declining workforce and limited new e ot GOt Syt
talent

Benefit of Science and Society

« Challenging transition from research to
operational services

Hidden Risk

How weaknesses in the global geodesy supply
chain could have catastrophic impacts on critical
infrastructure and national economies

Background report for decision-makers

« Difficulty in translating technical geodetic
information into actionable insights for .v .
decision-makers and the public S R

A . . . . Global Geodesy
« Low visibility in policy, international ® Needs Assessment

" . Expert Views and Perspectives
Project [izospatial

initiatives, and other scientific domains The Geodesy Crisis

versionso

5May 2024

in the United States:

A Comprehensive Analysis of its Importance,
Workforce Challenges, and Potential Consequences

(& United [ Y-
3 Nations (O EEE
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Essential Variables (EVs): A powerful tool to raise
awareness globally and across disciplines

« Encourage scientists and observing Essental
systems to place more emphasis on _ necessary,

) indispensable, or

these variables. fundamental to

the core of a
concept.

« Stimulate the commitment of national
and international organisations and
funding agencies to support the
provision of these variables.

Essential Variable
key parameter that
provides critical,
consistent, and
long-term

iInformation about a
particular system

« Enable cross-disciplinary data
assimilation and interpretation.

Variable: a
- . - t
« Facilitate interoperability between T
. . . specific
science and evidence-based policy. objective, even if

it is not directly  J
measurable.

EVs 'fit for purpose’. Thus, they
are inherently subjective
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SSENTIAL
Essential Variables workflows

for resource efficiency and
environmental management
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and Infrastructure Energy

EHV_Health
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Essential Variables in the workflows of geodesy
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Example: Workflow for the ITRF

Products il
: Observation : cumulated
i%gt“r?urr%teeri data based de%?émlged products
data R angEd ombination for multi-
standards . isclinSIienary
RS VLBI contribution 4 @ {' \
KA )\ 9
Infrastructure Station position ~ Some (by-)products related ITRF EOPs
time series to the Earth System

SLR contribution

|11

.........

Observations I .
GNSS contribution

Atmosphere

e s C)@E) = b

Standards

Plate Deformation Vertical
kinematics models  land motion Land geometry
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Essential Geodetic
Variables (EGVs)

Global Earth Gravity Field

Regional Reference Frames

Regional Gravity Field Model

Land Geometry
Sea Surface

Sea lce

Ice Sheets

Glaciers

Inland Water Level

Terrestrial Water Storage

Atmosphere

Station Positions and Variations

Satellite Orbits

[l Primary geodetic products directly related to the EGV

Land and Marine Gravity Data

SAD3

™ | Sea Level

1

SAD3

ot | Sea Water Level Records

1

Earth Orientation Parameters
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[l Primary geodetic products directly related to the EGV

EaruTIravity G

Variables (EGVs)

| et ittt e ma
Regional Reference Frames
Regional Gravity Field Model
Land Geometry
Sea Surface
Sea Ice
Ice Sheets
Glaciers
Inland Water Level
Terrestrial Water Storage
Atmosphere
Satellite Orbits
Station Positions and Variations
Land and Marine Gravity Data

Essential Geodetic

ot | Sea Water Level Records

™ | Sea Level

SAD3 €1 SAD3 2

Global Reference Frames
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Earth Orientation Parameters
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Global Reference Frames

Global Earth Gravity Field

Regional Reference Frames

Regional Gravity Field Model

Land Geometry
Sea Surface

Sea Level

Inland Water Level

Terrestrial Water Storage

Atmosphere

Station Positions and Variations

Satellite Orbits

Land and Marine Gravity Data
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Essential Geodetic
Variables (EGVs)
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- Geodetic products that provide important information to the EGV

[l Primary geodetic products directly related to the EGV
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Sea Ice

Ice Sheets
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Terrestrial Water Storage

Atmosphere
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Satellite Orbits

Sea Water Level Records

Land and Marine Gravity Data
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Essential Geodetic
Variables (EGVs)

Earth Orientation Parameters

Global Reference Frames

Global Earth Gravity Field

Regional Reference Frames

Regional Gravity Field Model

Land Geometry
Sea Surface

Sea lce

Ice Sheets

Glaciers

Inland Water Level

Terrestrial Water Storage

Atmosphere

Station Positions and Variations

Satellite Orbits

[l Primary geodetic products directly related to the EGV

Land and Marine Gravity Data

™ | Sea Level

SAD3

1

SAD3

ot | Sea Water Level Records

1

- Geodetic products that provide important information to the EGV




Domain

Proposed Essential Geodetic Variables

Subdomain
Geometric Physical Geometric/Physical
T oy AT
Qo ?’@‘9 i
s (&) (¥ L
Q)
Earth Orientation ~ Satellite  Station Positions  Global Earth Atmosphere Global Reference
Parameters Orbits and Variations Gravity Field Frames
(@)
2 O cAWE
S % LA ﬂ 75N
1 . AR A
Land Geometry Terrestrial Ice Sheets Glaciers Inland Water
Water Storage Level
% P N A ‘ f
) N7 ) [ ISSes ER
O P o Iz eogs ~
O 0 SN, S @ C‘OO Em NSNS
Sea Surface Sea lce Sea Water Sea Level
Level Records
U v ! N 1
5 (ol : 9
c 3 AL & g
—10 . . . .
Regional Gravity Land and Marine Regional
Field Model Gravity Data Reference Frames
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54 geodetic products

EGVs
Level 3: 14
Level 2: 4
Level 1. ongoing
Level 0: ongoing

Domain
Global: 6
Land: 5
Ocean: 4
Land/Ocean: 3

Subdomain
Geometric: 7
Physical: 6
Geometric/Physical: 5

EGVs and GCOS/GO0OS
8 EGVs linked to ECVs
3 EGVs linked to EOVs



Characterisation of Essential Geodetic Variables

Name and acronym

Requirements
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Status and the way forward

EGVs are a central component of

— the GGOS Strategic Plan

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

 EGV concept already reviewed by
— GGOS Science Panel
— GGOS Governing Board
— |AG Executive Committee (revision underway)
— UN-GGCE (revision underway)

« EGVs Level 0 and Level 1 in progress

* Next step
— Requirements

 Then a broader public review
— Consensus

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