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Digital Earth Africa: Satellite data and platforms e AR

» Largest global Open Data Cube
Implementation; entirely cloud native

» Continental scale satellite archive

» Completely free, even for commercial

COGS/STAC Cor use, With optimized EO data for web

AWS S3 processing

Cape Town T » Co-designed continental scale services

with complete visibility from the data to

Analysis Read
Space Agencies yData { '®/

L"J the product
S s » Extensive library of analysis tools and
o training materials to support climate
Digital Earth .
— oital Earth  Explorer action
- ¢ Digital Earth Jupyter Sandbox » Capacity building program
¢ » Different interfaces for different needs,
- 0;. Digital Earth - Map and a free online learning platform &
helpdesk
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Water Observations from Space

Water rarely
detected

—O SWAN Cape Town Workshop

Water always
detected
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Continental service provides valuable
insights into surface water dynamics over
the past three decades

Provides continental coverage to identify
patterns of water availability at a local,
regional, and country level

Identifies areas of persistent, seasonal,
and rare water occurrence

WOTS generates this information by
analysing Landsat satellite imagery from
1984 to the present, classifying each pixel
iNn a scene as water or non-water

Enables detection of long-term trends in
surface water presence and variability

Provides consistent, comparable
information to support decision making in
water management and disaster
response



Waterbodies Monitoring Service

Identifies over 700,000 unique water bodies
across Africa, incorporating 40 years of satellite
observations. Waterbodies include lakes, ponds,
man-made reservoirs, wetlands, and segments

of river systems.
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Updated weekly, the service maps persistent and
seasonal waterbodies and changes in the surface
area of water in each of these over time.
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Example: Modelling dam volumes using DE Africa waterbodies PRSI =

Using Digital Earth Africa’s Waterbodies
monitoring service, satellite observations of
reservoir surface area can be used to
estimate changes in dam storage levels.

This approach can support:
* Monitoring water availability

* Understanding seasonal and drought
related changes

» Supporting water management decisions
where monitoring data is limited

This work contributes to a prototype Digital

. . . . Digital twin platform showcasing dam volume historical data and forecasting for
Twin for the Limpopo River Basin 2025 and Irrigated areas.

developed under the CGIAR Initiative on
Digital Innovation with IWML.
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@DEarthAfrica

Website digitalearthafrica.org/

Maps maps.digitalearth.africa/
Learning platform learn.digitalearthafrica.org/
User guide docs.digitalearthafrica.org/en/latest/
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Closing the Smart Water Divide in Bulawayo
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Background

- The City of Bulawayo (CoB) is a high-demand population center with a significant commercial, industrial, and
institutional sectors, including major Country referral hospitals.
- Stay in population is 665 952 (Census, 2022).
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Home ‘, Community Notice Revised 130 Hours Water Restoration Schedule

I

NOTICE REVISED 130 HOURS WATER RESTORATION
SCHEDULE

The City of Bulawayo on Wednesday, 2nd October 2024 decommissioned the Upper Ncema Day which had critically declined to 2.08%, reaching a "dead
water" state. This marked the second dam that the City has had to decommission following the decommissioning of the Umzingwane Dam in November

2023.

The current water situation has also necessitated that the City increases the number of hours of water shedding from 120 hours to 130 hours with effect from

Wednesday, 9 October 2024.
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Background Cont

- Wetskills Challenge September 2024 at the peak
of drought.

"Formulate a conceptual plan that integrates civic

engagement, technical solutions, and exploration of

alternative water sources *

What is on the ground..The Dam Watch reports

What does it mean to the consumer?.
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CITY OF BULAWAYO
DAM WATC

CITY OF BULAWAYO Email: tedept@ditybyo.cozw

DAM STATISTICS AND INFLOWS SUMMARY — MONDAY, 17 FEBRUARY 2025
DAM LEVELS AS AT MONDAY, 17 FEBRUARY 2025

Insiza Mayfair

Inyankuni
Lower Ncema
Umzingwane
Upper Ncema

Mtshabezi

CUMULATIVE INFLOWS AS AT MONDAY, 17 FEBRUARY 2025.

Insiza 31337 100m? 1566 951m?

Inyankuni
4 881 600m? Oom?®

Lower Ncema 2029 730m? 44 000m?

Umzingwane 709 200m?
17 860 985m*

Upper Ncema 402 280m?
21123 383m*

Mtshabezi 11 042 375m? 2 306 000m?

NB: The global % increase (A) to date due to the rains this season is 21.29% of overall dam capacity. Upper
Ncema dam gates were opened to release water into Lower Ncema which had reached a critical low of 9.26% on
Wednesday 12" of February 2025.

Advert No. 13004
DATE: Tuesday, 18 January 2025

i 2.
@ +263 774 668 432 o @ @CityofBulawayo o The City of Bulawayo @ wwwcitybyo.cozw - Z

Vision: City of Kings - A leading smart transformative city by 2025.

Adv: WSBMNS250213004




Data Disconnect

- Heavily Fragmented and Siloed Data Structures

FRAGMENTS
(Analog/lIsolated Data) 3
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Progress to Date

Insiza Dam ® Moderate Inyankuni Dam ® Critical Lower Ncema Dam ® Low

’ Reading 946m ’~ Reading 86.2m ’~ Reading 91.0m

51.83% Volume 89.57M m* &1% Volume 20.04M m? Volume 7.76M m?
Daily Inflow 0.0Km? Daily Inflow 0.0K m* Daily Inflow 0.0K m?

Precipitation 0.0 mm Precipitation 0.0 mm Precipitation 0.0 mm

@ Water levels are stable. Continued responsible usage is

encouraged

Last updated: 10 February 2026 at 00:00 Last updated: 10 February 2026 at 00:00
Last updated: 10 February 2026 at 00:00 B 89689K m? inflow

Umzingwane Dam ® Low Upper Ncema Dam ® Low Mtshabezi Dam & Normal

’~ Reading 914 m ~ Reading 935m ’~ Reading 100.1 m

Volume 15.05M m? 41%94% Volume 18.88M m* 100.95% Volume 52.49M m?
EEm——
Daily Inflow 0.0K m® Daily Inflow 0.0K m* Daily Inflow 0.0K m?

Precipitation 0.0 mm Precipitation 0.0 mm Precipitation 0.0 mm

Last updated: 10 February 2026 at 00:00 [ 15077K m* inflow Last updated: 10 February 2026 at 00:00 2 18884K n flow Last updated: 10 February 2026 at 00:00
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| essons and Observations
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Technical Disconnect.

There is some data that can be used
as building blocks.

Cost Barrier for Smart systems.
Strong push to build dams over
improving inefficiencies.

Need a dedicated team.
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Email: mthoko@wastemoney.co.zw




From Pipes to Pixels:
Digitising Water Infrastructure for Smarter Cities

Building your Data Core: From ldentification to Optimisation
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George Municipality Overview

Strategic
Location

Garden Route
hub, Western
Cape, South
Africa.

Growing
Secondary
City

225,000
residents. Rapid
urban and
estate
expansion.
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Climate-
Sensitive
Region

Coastal-mountain
terrain. Drought
and rainfall
variability.

Complex
Water
Network

Multiple dams,
WTW's,
reservoirs, pump
stations, £43,000
connections.

GLS

B B B ) infrastructure planning

Digital

Transformation

Underway

From reactive

operations — digital

twin, AMI, smart

sensors, data-driven

management.




Why did we start this journey

_o

Digital Momentum Was
Already Underway

SCADA across pumps and
reservoirs proved critical during

_e

Limited Network Visibility

We needed better day-to-day
understanding of how the system
operates to support operations in

_e

GLS

B B B ) infrastructure planning

Engineering Capacity
Constraints

Hydraulic insight is imperative —
especially with fewer engineering

The IDP required smarter, more
resilient, digitally enabled water
management.

With Sigfox meters rolling out, we
needed to unlock full value from
AMI — not just collect data.

drought. The next step was full real time. resources.

network visibility.

Strategic Mandate Protecting Our AMI Shift to Proactive
Investment Operations

Move from reacting to failures
— predicting and preventing
network events.




What did we expect to achieve

Model-Reality
Alignment
(75-80% Accuracy)

Align the hydraulic model
with what is physically in
the ground.

Operational teams must
trust the model before they
use it.

|
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Capture How We
Truly Operate

Translate daily
operational practices into
a dynamic model.

This required deeply
understanding how the
network is actually run.
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A Practical Digital
Twin

Use the model not only
for event response —
but for daily system
operations, planning, and
decision-making.

GLS

B B B ) infrastructure planning

Better Data, More
Data

Recognised that accurate
modelling depends on
accurate inputs.
Expected to improve
data quality and expand
sensor coverage where
required.




What didn't we expect
(= =
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The Complexity Sensor Reality
of Moving to Check
168-Hour
Simulation

Transitioning from
steady-state
models to dynamic
time simulation
was far more
complex and time-
consuming than
anticipated.

Many existing
sensors were
not operating at
the accuracy or
reliability levels
required for a
digital twin.

0O 0O

AMI # Instant
Model
Accuracy

Daily AMI
readings did not
automatically
improve digital
twin calibration
as expected.

Field-Digital
Alignment Is
Hard

Aligning what
happens in the
field with what
is represented
digitally proved
more difficult
than planned.

GLS

B B B ) infrastructure planning

O

Process Change
Takes Time

Shifting from
outsourced
modelling and risk-
based operations to
in-house use of
Qatium required
deeper behavioural
and process change
than expected.




What are we doing next

@ Test Before We Scale

Pilot and validate new technologies before committing to
long-term rollout decisions.

DIE RUSBOOSTER DMA,

)
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Embed the Digital Twin in Daily Operations X
Shift from modelling as a project tool to modelling as an /\[—SM"*;‘;;';:;V'E“’{/ X UL
operational system. L < 4
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Strengthen Data Foundations
Improve data quality, integration, governance, and ownership

across all platforms.
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PARK DMA
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Move from Reactive to Proactive Management R W 3 Lt

N

Standardise event handling and maintenance processes to JRUSSH - 28 NG T " oo

N [ \
s BACLOTS BAYDMA

prevent failures rather than respond to them. e Pl o2 vk ey

MOOIKEOOF DA raviey

Build Internal Capability | !
Develop skills, workflows, and organisational structures to
sustain smart water operations long term.
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