pts g e = g By Ruvimbo Delia Hakata
e ‘ S5 Al and Data Engineer
SR Vg < b e B R g"&' Aurora Tech, Zimbabwe



The Smart Water Data Engine:
From Sensing to Intelligence

The Smart Water Data Engine
From Sensing 1o Intelligerce
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—() Reality Check

Case Studies



The African Utility Reality

Internet-of-Things deployments increasing
Public reporting improving

Artificial-intelligence interest rising
Governance maturity uneven

Prescriptive Systems
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Most utilities
try to build the
penthouse
before the
foundation.
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The Risk of Premature Al

Inflated
Expectations

High Hype

(___________________________

The Valley Slope of

Enlightenment

Low | 80% of Al Projects Fail
Value | due to Data Quality
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Al Readiness
Scorecard

[] Stable Data Cadence

[ ] Clear Decision
Triggers

[ ] Named Owners

[] Feedback Loops
Documented

Hype Cycle




Executive Risk Exposure

Drought risk escalates unnoticed
Contamination responses slow
Capital planning misaligns
Public trust erodes
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OUTPUT:
INPUT: Bad Data MODEL: The Black Box Hallucinated Decisions

No Standards Unexplainable Algorithms Executive Liability
(e.g., ‘Apple’ vs '‘Granny Smith’)

“You cannot defend a decision you cannot explain.”



Activity One

AFRICAN CASE STUDIES

E ZIMBABWE: Transparency in Crisis
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i GHANA: Drone-Ena

Near real-time public dashboard
consolidated fragmented dam data
to inform citizens during severe
water-shedding.

Improved public
transparency

during 132-hour water-shedding

bled Revenue Recovery

Ultrasonic meters and drone-
based reading reduced
Non-Revenue Water by 13%
and increased pilot revenue.

44% Revenue

increase
(pilot)

% NAMIBIA: Automated Debt Management
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Bulk prepaid systems allowed
NamWater to automatically divert
20% of payments toward servicing
long-standing municipal debts.

Automated

debt recovery
via Bulk Prepaid & Handheid loT

INTERNATIONAL CASE STUDIES
E BRAZIL: Reality Modeling for Urban Planning

AFRICA: The C

Advanced drone processing and
BIM digital twins reduced design
errors in congested urban sewage
projects.

30% reduction
in design errors

using Drone Reality Modeling

UNITED KINGDOM: Predictive Pipeline Management

Predictive burst tools and real-time
modeling optimized pump
schedules, significantly reducing
energy costs and customer impacts.

Optimized energy

& maintenance
using Predictive Analytics (Whisper)

ape Town Digital Twin

A Hydraulic Network Risk Tool
using machine learning saved
water per day.

3.4 ML/day

leakage reduction
via Hydraulic Digital Twin
A N~



Activity One

Data-to-Decision Architecture
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African Emerging Markets i o > B\ —0
Readiness Assessment: Color-Coded : : 1%
Physical Assets Sensing Data Integration Analytics
- (Pipes, Pumps, Meters) (IoT, SCADA, AMI) (Cloud/Data Warehouse) (Al/ML/Physics Models)
! Zimbabwe (Bulawayo) Early Readiness
4
Closing the Information Gap A bl »n
via Transparency Information asymmetry Low sensor
Citizen-facing dashboard for near real-time dam ==y Al/Automation Deployment: coverage;
levels duringga 132-hour water-shedding crisis. f;‘;ﬂ'g;:ﬁg‘ga:f’:"ﬁme dam 2’;3’:':2‘“ data
=D - _
‘ Ghana (Ghana Water Co.)  Transitional Readiness
0, 0 jonal Challenge:
44 70 Revenue Surge A Jsgt’:r"tgwpering, theft,and “%
through Automated Reading ALK iation Doplopmint Centralized
Used ultrasonic meters and drone-based reading ~ "32° Jjtrasonic meters + : procurement:
to eliminate meter tampering and human error. 9" drone-based data harvesting strong ROI data.

Namibia (NamWater) Early Readiness

Prepaid Automation for

Debt Recovery

Integrated bulk prepaid meters for local
authorities, automating an 80/20 revenue split
for debt servicing.

& South Africa (Cape Town) | Tr
- - .

Transitional/Adv
Transitioning to Predictive
Resource Governance

Implementing smart metering for 1.2M households to
create a “defensible decision” framework for drought.
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Operational Challenge:
Non-payment and

= International Benchmarks
— @ Advanced Readiness
Decision Interface
gy gl ~ Saudi Arabia (NEOM) @
Greenfield Digital Twin  Example:
Data-to-Decision

Sovereignty

Using data as “glue” from design-stage to
prevent rework in massive greenfiel
developments.

<5 Architecture in action:

2) Layer 4 (Analyfics) using
Physics Models for
design optimization.

A LA
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Advanced Readiness United Kingdom (Major Utility)

£1.3 Million saved
via ML Risk Modeling

Deployed a Hydraulic Network Risk Tool to
monitor 1.1M assets and reduce leakage.

Data-to-Decision

Architecture in action:
Layer 4 (Analytics) usi
Al/ML to pr

ict asset risk.

Strategic Lessons for Emerging Utilities

geographical isolation Vadbilion ik /
Al/Automation Deployment: maa':maalﬁg,-dis' S: o B o =
jal to-digital A
Buk ppakimaere Fhandhod | (R - % o]
o3 LL©)

nced Readines: Standardize Data " Human-in-the-Loop The 90-Day
Oneritionsl Chalitite: 5 Before Scaling Governance Blueprint
Climate volatility an =7, Establish a “date dictionary” Al must amplify operators, Start with 5-10 critical
infrastructure aging Stron t@ulato to ensure interoperability not replace them; decisions indicators, define thresholds,
Al/Automation Deployment: focusghietﬁl datary between vendors and must remain defensible to and assign owners before
araeg;mvi aals’gllm{ds + literaéy. software. regulators. introducing predictive layers.




The Insight Gap

Why good data still leads to weak decisions
Data — Reports — Dashboards — Delayed action

Input: Raw
Data Volume.

(Data arrives too (Data lacks asset (Operator doubts the
late to act) history/location) Sensor accuracy)

Latency Leak [—> Context Leak —> Trust Leak
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What decision in your organisation currently
depends more on confidence than measurement?

Reflection Point

A
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Context Framing
City of Capetown Case Study



Cape Town Weekly Water Dashboard

If storage drops to 45%, what changes first?
Restrictions?

Capital allocation?

Communication strategy?

AW N

Decision Loop
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Metric |—>| Threshold [—| Action |[—| Owner




Dashboard Analysis - Stress Test

What This Dashboard Does Well

Transparent
Trend-based
Publicly accessible
Interpretable

This is strong quality analytics.

AO SWAN Cape Town Workshop

Water Utility Dashboard

Theewaterskloof Dam Levels (Declining)

DAY ZERO
APPROACHES

Total Storage:

1 58.3%!

Weekly Change: -1.8%

%

23383883
/v, % /

Model Pred.id’S A w"’\q
rain, but ris

s s 'COnsumptionvs.Rainfall
is critical.

1

30% 1

20% | 100

10% 5%
i | o

Transparent dashboards build awareness.
Only a Decision Architecture makes the hard choice.

g
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DAY ZERO APPROACHES,
Public Anxiety: HIGH.

DECISION REQUIRED:
Do we cut agriculture
allocations
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The Quality Analytics Framework
The Al ready Utllity is one that has a qualityanalytics...



The Quality Analytics Framework

The Four Pillars of Quality Analytics

Defensible Decisions

1. Data 2. Decision 3. Human-
Reliability ~ Architecture  in-the-Loop  ‘+Sovernance
(The Evidence) (The Logic) (The Liability Shield)
LA R, e M

Utility Context & Culture




Pillar 4: Governance and Defensibility

Strong systems include:

High [>- -
Traceabilit ‘
¢ ['raccablity %<\~ Perceived Risk
e Audit logs \ \
e Documented thresholds v :
. ® 9 i
e Clear accountabilit o =, Cost of Capital /
. Y < <© Interest Rates
e Board visibility @ .
Sl A
This is what funders and regulators look for. B
Perceived Risk “~~
Low j@J ———=
Low Data Quality & Traceability High



Is your utility Al Ready?

Reflection Point
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What You Will Leave With

A ninety-day executive blueprint tpo build a utility that capital markets can trust and can
benefuit from the power of Al.

UTILITY A UTILITY B |
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High Tech Spend, Low Governance. Structured Data, Clear Governance.
Result: Uninvestable. Result: Investment Grade.




AO 90-DAY EXECUTIVE BLUEPRINT
Your Guide To Al Readiness



The 90-Day Executive Blueprint: Days 1-30

| THEME: Single Source of Truth I

AUDIT - STANDARDIZE - DESIGN
|dentify dark data & Adopt Data Templates Map the decision tree
siloed Excel sheets. for 5 critical assets. for one failure mode.
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The 90-Day Executive Blueprint: Days 31-90

Days 61-90

Days 1-30

THEME: Latency & Prediction
THEME: Latency & Prediction

Days 31-60

DAYS 31-60: DAYS 61-90:
LATENCY PREDICTIVE PILOT

. - p  i=— | T 111 Introduce simple =
Define Decision g ' S

| redictive model —
Latoncy Standards: 1 Oraer | | gn clean data. ,,,,\,,/ >
(e.g., Leak detected LD_) Reference: Anglian 7 ‘
-> Work Order issued 5 i Water Near Real-Time —
in <60 mins). — I Modeling.

Anglian Water "




Alis easy. Governance is hard.
Stop Data Mining. Start Decision Engmeermh

Ruvimbo Hakata | SWAN 2026 Masterclass
A NotebookLM
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Highdown House, Yeoman Way
Worthing, West Sussex BNgg 3HH
United Kingdom

Tel: +44 (0) 2032 905342
Email: info@swan-forum.com



	Slide 1
	Slide 2
	Slide 3: Reality Check
	Slide 4: The African Utility Reality
	Slide 5: The Risk of Premature AI
	Slide 6: Executive Risk Exposure
	Slide 7: Activity One
	Slide 8: Activity One
	Slide 9: The Insight Gap
	Slide 10: What decision in your organisation currently depends more on confidence than measurement?
	Slide 11: Context Framing
	Slide 12: Cape Town Weekly Water Dashboard
	Slide 13: Dashboard Analysis - Stress Test
	Slide 14: The Quality Analytics Framework
	Slide 15: The Quality Analytics Framework
	Slide 16: Pillar 4: Governance and Defensibility
	Slide 17: Is your utility AI Ready?
	Slide 18: What You Will Leave With
	Slide 19: 90-DAY EXECUTIVE BLUEPRINT 
	Slide 20: Executive Risk Exposure
	Slide 21
	Slide 22: Final Thought
	Slide 23

