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Africa’s Own Need for
Geodetic Data

The Global Geodesy Supply
Chain Needs Africa

e Geographic Coverage: balancing
global ground station distribution
and improving accuracy

| ¢ Climate change, environmental
monitoring, and disaster response

¢ Navigation, surveying, and mapping
¢ Unique Geophysical Data: Africa’s

diverse landscape provides critical
environmental and geophysical data

¢ Infrastructure development

¢ Urban planning and sustainable

¢ Improving Global Models: Improving development

global satellite systems, Earth

observations, and climate models * Economic growth
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Science Summitat UNCA79
10 - 27 September 2024

Africa Rising: Shaping Our Common
Future Through Geodesy

Implementing the UN General Assembly Resolution A/RES/69/266
“Global Geodetic Reference Frame for Sustainable Development”

Friday, 27 September 2024 | 8:30 am - 3:00 pm ET (UTC-4) | on-site and online event

Location: CURE, 345 Park Avenue South, New York, NY 10010, United States

joinus at
https://sciencesummitunga.com/science-summit-unga/9/
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Limited Geodetic
Infrastructure

¢ Limited geodetic
networks

¢ Infrastructure
ownership

¢ Outdated equipment

¢ Inadequate
monitoring stations

Limited Access to Funding and
Data & Outdated Resource Constraints

Capacity Building and
Training Needs 3

Geodetic Systems

~
¢ Limited funding

e Data availability, quality, ® Resource shortages

management ¢ Prioritisation
e Outdated surveys e Lack of authoritative &
e No records of legacy publicly available
systems information & standards
e Multitude of different for many countries

non-geocentric datums,
ellipsoids & different
projections and levelling
datums

e Shortage of skilled professionals
¢ Limited training opportunities
e Knowledge gaps

¢ Unclear on appropriate datumes,
projections and transformations
strategies to use
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Limited Geodetic| | Limited Access to Funding and Capacity Building and
Infrastructure Data & Outdated Resource Constraints Training Needs 3
e Limited geodetic Geodetic Systems | Limited fundi;;E e Shortage of skilled professionals
networks e Data availability, quality, ° Resource shortages ¢ Limited training opportunities
e Infrastructure management ® Prioritisation e Knowledge gaps
ownership e Outdated surveys ¢ Lack of authoritative & e Unclear on appropriate datums,
e Outdated equipment e No records of legacy publicly available projections and transformations
e Inadequate systems information & standards strategies to use
monitoring stations e Multitude of different for many countries v

non-geocentric datums,
ellipsoids & different
projections and levelling
datums

Collaboration,
Partnerships,
Knowledge Sharing, 4
Awareness 8




Identification of Need:
Recognition of the need for a Pan-African Institute or Organisation for Geodesy

GGOS Implementation Plan 2024
Diagnose current situation and explore possibilities for implementation (2024).
Establishment of GGOS Africa Affiliate (2025)

Key Events to Promote the Establishment of GGOS Africa:
UN Science Summit (2024/25), AfAS Conference (2025), UN-GGCE Capacity Building Workshop (2025)

Starting with South Africa:
Policy Frameworks and establishment of a South African Geodesy Working Group (in progress)

Multi-Domain Collaboration and Lessons Learned:
Leverage and collaborate with other STI projects in Africa, such as HPC, Astronomy, Space Science

Secure Funding:
Africa-UK Physics Partnership application for funding (approved March 2025)
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A GGOS Affiliate

IUGG e coordinates geodetic activities in that country or region. GGOS

International Union of Affiliates provide a forum for multi-technique, space ge&iéfiﬁ

Geodesy and Geophysics discussions, work to improve the quality of space geodetic

| observations, and encourage cooperation among the various

Associations agencies in that country or region that own, operate, and

| | | | | | | maintain the space geodetic infrastructure there. To become a

IACS IAGA m IAHS IAMAS IAPSO IASPEI IAVCEI GGOS Affiliate, interested organizations submit an application

,‘;%'{IACS @\(;( 3 )m“w ij avias | lwss @IASPEI A \t/c;tGeGOS which is approved by the GGOS Governing Board by
crggisepn'::eeﬁc G§°A@?§R§%MW§E$?@E“ MA%EE%E!E:?’? tSEEeEéE:LJ Seismology ~ Volcanology GGOS Affiliates are:

I GGosjapan

GGOS
Global Geodetic
Observing System

International Association of Geodesy

Administration & Outreach

GGOS D-A-CH

Governance & Leadership

Council

— Al 2
Executive Committee ¢ / \
g e%e

Bureau

Services

| Gcos iberatiantic

Commissions
Outreach Branch (COB)

Inter-Commission
Committees (ICC)
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Identification of Need:
Recognition of the need for a Pan-African Institute or Organisation for Geodesy

Q GGOS Implementation Plan 2024
Diagnose current situation and explore possibilities for implementation (2024).

Establishment of GGOS Africa Affiliate (2025)

Q Key Events to Promote the Establishment of GGOS Africa:
UN Science Summit (2024/25), AfAS Conference (2025), UN-GGCE Capacity Building Workshop (2025)

« Starting with South Africa:
Policy Frameworks and establishment of a South African Geodesy Working Group (in progress)

* Multi-Domain Collaboration and Lessons Learned:
Leverage and collaborate with other STI projects in Africa, such as HPC, Astronomy, Space Science

* Secure Funding:
Africa-UK Physics Partnership application for funding (approved March 2025)
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Science Summit at UNGA7
10 -27 September 2024

Africa Rising: Shaping Our Common
Future Through Geodesy

Implementing the UN General Assembly Resolution A/RES/69/266
“Global Geodetic Reference Frame for Sustainable Development”

Friday, 27 September 2024 | 8:30 am - 3:00 pm ET (UTC-4) | on-site and online event
Location: CURE, 345 Park Avenue South, New York, NY 10010, United States

joinus at
https://sciencesummitunga.com/science-summit-unga79/
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SCIENCE
SUMMIT
SPACE FOR ALL

Ensuring Equitable and Responsible Access to Space
Through Global Cooperation

Space Plenary Session at the UNGA80 Science Summit

Friday, 26 September 2025 | 8:30 am ET (UTC-4) | on-site and online event
Location: CURE, 345 Park Ave, South, New York, United States

join us at
https://sciencesummitnyc.org/science-summit-2025/

GSTEM

i

AFAS

African Astronomical Society

Geodesy: Fundamental Astronomy
Meeting Space Science for Global Impact
Di why geodesy
Science, Society, and Africa
and

for

join us for an engaging discussion on

Cond, Actr

y’s place in y—

| Monday 24 March 2025 | 16:30-18:00 | Special Session |
AAfAS Conference and General Assembly 2025
Location: Emperors Palace Hotel Casino Convention Resort
Johannesburg, South Africa

joinus at
https:/events.saao.ac.za/event/10/

Dr Aletha de Witt

Director: Radio Astronomy Projects
Department of Science, Technology
and Innovation (DSTI)

. Geodesy in Africa:

. Policy frameworks, the state of
geodetic infrastructure, and
aspirations for strengthening
the geodetic supply chain
across the continent
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UN-GGCE Capacity Development

Geodesy at the UN Science Summit, New York, 2024/25

SIRGAS 2025 Virtual School

Workshop for Africa, 2025
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GGOS Africa: Advancing Regional Geodetic Collaboration and
Capacity.

Aletha de Witt (Department of Science, Technology
Innovation (DSTI), South Africa).
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STRENGTHENING AFRICA'S GEODETIC
INFRASTRUCTURE

NEd Pz T @

f w2 STRENGTHENING AFRICA’S GEODETIC -
INFRASTRUCTURE

of modern climate

critical role, Africa's remains

disaster and smart cities. Despite its

and
and to global g The and of global

limiting the ability to fully support its own development

frames and Earth system monitoring depend on a well-distributed,

fully integrated geodetic network—one in which Africa's participation is not optional, but the region to face

deficits, data accessibility challenges, and policy gaps, which hinder long-term
expand

underway to assess Africa's

of this issue, initiatives are

the
and improve data accessibility. South Africa is leading efforts to bridge this gap,

y as critical

and to

efforts across the continent. We provide an update on recent progress, ongoing initistives, and

work
and policy

y to assess the status of existing infrastructure across the continent. While

remain,
indispensable part of the global geodesy community.

AFRICA’S ROLE IN GLOBAL GEODESY

% Atrica is vital to the ITRE, ICRF, and GGRE — but itz geodetic infrastructure
remains sparse (see Fig. 1: ITRF station map, Fig. 2 ICRF-3 station map)

‘ Alrica has only one GGOS Fundamental Station — the SARAO/Hartebeesthoek
site (South Africa) — the continent's sole site hosting all four space geodetic
techniques and the only African contributor to geodetic VLBI (see Fig. 3)

% The Global Geodesy Supply Chain Needs Africa
Filling the Gaps:
— Africa's vast lindwass halos mcuze spatial bias in global refaence ¥ame sckticns
= Gontributes essential tactonic & atmaosphenc data (e ., East African AR, equatorial loncephere)
Impact of Absence:
~ Sparse GOOSNIc covirage lads 10 unmodeiod amors i geodesc products
== Satelte navigation, Earth otmervabions, ond deaster early-warning systemes degrads giobally
Conclusion:
« Irmwaesing in African geodec Infrastructune & not optiona.
= I's & global iMpenatve for Accurati refence Famis and Eaih chservison systavs

Ongeing infrastrusture asd human coapasity bubding
ncerry in the SKA Alfricus partner courtries;

are to that Africa ER Y and

GEODETIC INTEGRATION FOR AFRICA’S FUTURE

‘ Many African countries have GNSS stations, but numerous are privately owned
‘or poorly maintained, with litthe or no public data access. Several countries lack
any CORS stations, and existing infrastructure is often fragmented, outdated, or
underutilised

¥ A lack of national and regional repositories and data-sharing frameworks
hampers national development, while inconsistent standards, no preservation of
records of legacy systems, and limited technical capacity result in uneven data
quality and poor system interoperability

B Most Atrican countries use independent — and often multiple — geodetic
reference frames based on different datums, creating a fragmented landscape
that hinders regional integration. AFREF, launched by UNECA in 2000 to unify
these, has stalled due to coordination and resource gaps. A UN-GGIM-Africa
Geodesy Working Group was proposed in 2024 to revive AFREF efforts. The
Working Group will formally constitute in November 2025.

@ Africa Needs a Modern, Integrated Geodesy Supply Chain:
Sustainable Development:
= Geodesy indenpins rationsl mapping and fand-use panning sessmtal for Alricen development
~= SUPDOMS Sdrly WIrNing And rapceds systems for dought, Neods and other mgicnal geo hizands
~= Strengthens climate acaptation, amvironmemal monfiorng, and sustanable natury rescurcs use
-+ Enables Afrcan-iad resasrch on geodyamics and cimate poross dhvers scologcal zones
~ Suppons resil RGYUCILNG G SPANAl SIkpment in ragidly growing African cties
Economic Growth:
Africa is homa to 1.5 Billicn peopie with Some of e workd's fastest-growing eccnamus
Geodetc undarpine Afica's dighal Yansformation and 41R Innovaton acroes the continer
Essanial 1or Cross-Dondker nlrasiructuse and regiond ntegraticn under the >
s a0 escential for 141 implamanation of the Alrican

crewn
oo 0 eoch sonrtry




Q Identification of Need:

Recognition of the need for a Pan-African Institute or Organisation for Geodesy

GGOS Implementation Plan 2024
Diagnose current situation and explore possibilities for implementation (2024).
Establishment of GGOS Africa Affiliate (2025)

Key Events to Promote the Establishment of GGOS Africa:
UN Science Summit (2024/25), AfAS Conference (2025), UN-GGCE Capacity Building Workshop (2025)

Starting with South Africa (** details in upcoming talks):

Policy Frameworks and establishment of a South African Geodesy Working Group (in progress)

« Multi-Domain Collaboration and Lessons Learned:
Leverage and collaborate with other STI projects in Africa, such as HPC, Astronomy, Space Science

« Secure Funding:
Africa-UK Physics Partnership application for funding (approved March 2025)
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Starting with South Africa

Geodesy
N technol 2 ) land reform &
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e Govt. Departments,
National Facilities,
Universities, Industry

e ToR, Roadmap,
Implementation of UN-
GGCE 1st Joint

SAGWG Development Plan

South African Geodesy
Working Group

= Be part of the conversation that launches the South African National Geodesy Working
% Group and aligns South Africa with the global geodesy agenda. Let’s work together to
£ invest in infrastructure, build skills, and deliver trusted geodetic products

e Eight Pillars or ,
Subcommittees ? scence, echnology \3) nd o ﬁ gSANSA . E e ot -

L1 INvUVES
RN & Sm AA o ::;..'1‘;'.2."...-“ L — | SPACE AGENCY . YAKWAZULU-NATALI
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Starting with South Africa

Inform Policy Frameworks —>
National Strategy for Geodesy

Geodesy
Workshop to
bring together
all Geodesy
stakeholders in
SA

oogle Earth

e Govt. Departments,
National Facilities,
Universities, Industry

e ToR, Roadmap,
Implementation of UN-
GGCE 1st Joint

SAGWG Development Plan R&D 88L.N .
South African Geodesy . . ext-
Working Group * Eight Pillars or Gen Supply

Subcommittees Chain




Starting with South Africa

Inform Policy Frameworks —>
National Strategy for Geodesy

Geodesy
Workshop to
bring together
all Geodesy
stakeholders in
SA

e Govt. Departments,
National Facilities,
Universities, Industry

e ToR, Roadmap,
Implementation of UN-
GGCE 1st Joint

COPY || PASTE

SAGWG Development Plan R&D 88L.N .

South African Geodesy . . ext-

Working Group e Eight Plllars or Gen Supply
Subcommittees Chain
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Identification of Need:
Recognition of the need for a Pan-African Institute or Organisation for Geodesy

GGOS Implementation Plan 2024
Diagnose current situation and explore possibilities for implementation (2024).
Establishment of GGOS Africa Affiliate (2025)

Key Events to Promote the Establishment of GGOS Africa:
UN Science Summit (2024/25), AfAS Conference (2025), UN-GGCE Capacity Building Workshop (2025)

Starting with South Africa (** details in upcoming talks):
Policy Frameworks and establishment of a South African Geodesy Working Group (in progress)

Multi-Domain Collaboration and Lessons Learned (** covered in upcoming talk!):

Leverage and collaborate with other STI projects in Africa, such as HPC, Astronomy, Space Science

« Secure Funding:
Africa-UK Physics Partnership application for funding (approved March 2025)
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Multi-Domain Collaboration and Lessons Learned (** covered in upcoming talk!):
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Secure Funding (** see talk by J. Radcliffe later today!):

Africa-UK Physics Partnership application for funding (approved March 2025)
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Enkosi

Ha khensa
Re a leboga
Ro livhuwa
Siyabonga
Siyathokoza
Thank you
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South African Geodesy

South African Geodesy Workshop .@4 ‘3‘ SAGWG
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