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WEBINAR INFORMATION - HOUSEKEEPING RULES m

= This webinar will be recorded and made available “On-
demand” on the I\WWA Connect Plus platform for the members, with
relevant information.

= The speakers are responsible for securing copyright
permissions for any work that they will present of which they are
not the legal copyright holder.

= The opinions, hypothesis, conclusions or recommendations
contained in the presentations and other materials are the sole

responsibility of the speaker(s) and do not necessarily reflect
IWA opinion.
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https://www.iwaconnectplus.org/
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WEBINAR INFORMATION - HOUSEKEEPING RULES m

= ‘Chat’ box: please = ‘Q&A’ box: please use
use this for general this to send questions
requests and for to the panelists.
interactive activities. (We will answer these

during the discussions)

Please Note: Attendees’ microphones are muted. We cannot respond to ‘Raise Hand'.
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Introduction

WEBINAR 09 July 2026 14:00 BST

Artificial Intelligence in Urban Water Systems
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Jyoti Gautam Dr. Bruno Brentan
Department of CSE, Hydraulic and Water
Sharda University, India Resources Department,
Universidade Federal
de Minas Gerais, Sao
Paulo, Brazil

Sign-up for free: https://www.iwa-network.org/iwa-learn
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Dr Manuel Herrera
School of Engineering,
Newcastle University
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AGENDA m

Introduction to the topic and Housekeeping
Dr Jyoti Gautam, Sharda University, India

Digital Transformation & Al in Water Resources Management
Dr Bruno Brentan, Universidade Federal de Minas Gerais, Brazil

= Panel Discussion

Oliver Maennicke, Founding Advisor, Global Advisory Alliance
Manuel Herrera, Newcastle University, UK

= Closing remarks
Dr Jyoti Gautam, Sharda University, India

inspiring change 6



Artificial Intelligence
in Urban Water Systems

.‘.'o \
. ' — :




The Planetary Stake: A Resource
g Under Unprecedented Stress

40% +

Global population currently facing
severe water scarcity.

TER. T

o ®
2.2 Billion
People globally lacking safely
managed drinking water services.

—_—

Core Drivers

# Climate change precipitation shifts
#= Watershed degradation
6 Groundwater depletion
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Challenges and Opportunities

Remote Sensing Predictive Modeling

Al processing of satellite Contaminant detection and

imagery for surface water y automated anomaly alerts.
quality and rain forecasting.

Real-Time Assessment | _. Smart Metering

Automated data logging and ' 7 Automated reading, leak
cloud storage. detection, and consumer

engagement apps.




Water Distribution Systems

Infrastructure Failures
Pipe, valves, pumps, connecting users Mainly related to pipe disconnection of breaks.

Dynamic guided by consumers and limited From small leaks to completly disruption of
by available pressure. service.

Computationally modelled as a set of nodes Possibility of biological/chemical intrusions
(consumers) connected by links.




Classical modelling and challenges

Why metamodeling is suitable for a set of applications?

O Uncertainties of hydraulic models

30 @

Water Demand Pipe Roughness Operational rules
Others




From classical modelling to Dig. Twin

Step 1: Pressure Monitoring Step 2: Metamodel Processing Step 3: Pressure Forecasted
(Input Layer) (Hidden Layer) (Output Layer)

Sparse real-world data is collected Artificial Neural Networks map non-linear The algorithm successfully predicts
from limited physical sensors placed relationships, compensating for the pressure at unmonitored blind nodes
strategically across the city grid. uncertainties of pipe roughness and across the entire system.
unknown demand.




From classical models to metamodelling

Second Distortion
(Physics-Informed): Forcing the
Al to obey hydraulic reality
(Conservation of mass & energy)

First Distortion (Data-Driven):
The raw Al prediction optimizing
for minimal error.

Acquired Data:
The raw physical
sensor network.




From classical models to metamodelling

Node 11 Pressure Tracking
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Identlfylng and localizing anomalies —
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EVOLUTION

@ Digitalization
§ J
% Machine Learning
J

& Digital Twins

;@; Physics-informed Al
\2

Generative Al

J
Agentic Al

WHAT IT MEANS

Learning patterns
from data to make
predictions.

Converting data and
@ processes into
digital format.

Virtual replicas of
systems for simulation
and understanding.

Combining physical
knowledge with Al for
more reliable results.

Generating content,
explanations, and
recommendations.

Autonomous Al agents
that reason, plan, and
take actions.

APPLICATIONS IN WATER SYSTEMS

SCADA and sensor networks

Smart meters and loT devices

Data management and cloud storage
GIS and asset digitization

Demand forecasting
Leak detection

Water quality prediction
Asset failure prediction

Real-time system monitoring
Scenario analysis and planning
Infrastructure design and optimization
Operational training and testing

Improved hydraulic modeling

Data assimilation and state estimation
Robust predictions under uncertainty
Water quality transport modeling

Automated reports and dashboards
Natural language Q&A for operators
Maintenance procedures and manuals
Data-driven insights and summaries

Autonomous anomaly detection
Decision support and action recommendation
Automated work order generation

+ Closed-loop operation and control

<hydro;Uai>




UEF7G
Can an Al operator manage a system?

Physics-informed Al v

Digital Twins v

Explainable Al v

Generative Al v

Agentic Al —> Next frontier




Thank you!

LINKEDIN

brunocivil08@gmail.com

31982986823 R
<hydro_vai>
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UPCOMING IWA WEBINARS & EVENTS m

WEBINAR

Making Your Mark Early:

Building Influence and-Career
Pathways

ess] 16 July 2026
555(3) 11:00 BST

REGISTER NOW
www.iwa-network.org/iwa-learn

Learn more at
https://www.iwa-network.org/learn/

inspiring change




UPCOMING IWA WEBINARS & EVENTS m

the international
water association

WEBINAR

Strategic Trenchless

Rehabilitation Technologies for
Water Loss Reduction

21 July 2026 Co-organisers
14:00 BST

REGISTER NOW
www.iwa-network.org/iwa-learn

WATER LOSS

Learn more at
https://www.iwa-network.org/learn/




UPCOMING IWA WEBINARS & EVENTS m

the international
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APPLY BY 18 JULY 2026

2026 Recognition Programme

https://www.iwa-network.org/our-
work/climate-smart-utilities-recognition

Powered by Xyle m Supported by GWOOPA

Let's Solve Water
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Learn more at
https://www.surveymonkey.com/r/CSURP2026




UPCOMING IWA WEBINARS & EVENTS

the international
water association

Water Action - The Path-to-Resilience and Prosperity.

World Water

congress.
& Exhibition

GLASGOW UK
4-8 OCTOBER 2026

www.worldwatercongress.org

Learn more at
https://worldwatercongress.org/




UPCOMING IWA WEBINARS & EVENTS m

the international
water association

Digital Water Summit
ISTANBUL TURKIYE

24-26 Nov 2026

Join the Transformation Journey

www.digitalwatersummit.org

Learn more at
https://digitalwatersummit.org/
inspiring change




JOIN OUR NETWORK OF WATER PROFESSIONALS! m

water association
IWA brings professionals from many disciplines together to accelerate the science,

innovation and practice that can make a difference in addressing water challenges.

SCAN THE QR CODE Use code WBNR26IWA20

for a 20% discount off
new membership.

Join before 31 Deg

inspiring change
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