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Importance of Efficient Water Usage Water Conservation

Efficient water usage is crucial for sustainable Water conservation is an essential aspect of water

water management and ensuring the management, as it helps reduce water waste and

availability of clean waterfor future generations. preserve precious water resources.


Preliminary Treatment - Water & Wastewater: Your Source for Water Clarity (waterandwastewater.com)
Premium Photo | A glass ball with water and the word " water " on it. (freepik.com)
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Water Scarcity High Cost
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https://mewa.gov.sa/ar/Ministry/Agencies/TheWaterAgency/Topics/PublishingImages/Pages/Strategy/%D8%A7%D9%84%D8%A7%D8%B3%D8%AA%D8%B1%D8%A7%D8%AA%D9%8A%D8%AC%D9%8A%D8%A9%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%D8%A9%20%D9%84%D9%84%D9%85%D9%8A%D8%A7%D9%87%20%D9%A2%D9%A0%D9%A3%D9%A0.pdf
https://mewa.gov.sa/ar/Ministry/Agencies/TheWaterAgency/Topics/PublishingImages/Pages/Strategy/%D8%A7%D9%84%D8%A7%D8%B3%D8%AA%D8%B1%D8%A7%D8%AA%D9%8A%D8%AC%D9%8A%D8%A9%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%D8%A9%20%D9%84%D9%84%D9%85%D9%8A%D8%A7%D9%87%20%D9%A2%D9%A0%D9%A3%D9%A0.pdf
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It involves the development of computer systems that can perform tasks that would
typically require human intelligence, such as visual perception, speech recognition,
decision-making, and problem-solving. Examples of Al include virtual assistants such
as SIRI or Alexa, smart thermostats, facial recognition, and Google maps.




Al Technologies

ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

DEEP
LEARNING

Machine Learning

Feature extraction Classification

Deep Learning

Feature extraction + Classification
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https://lens.google.com/search?ep=gsbubb&hl=ar-SA&re=df&p=AbrfA8rPWIn9PXdZH6irqQLcj9e2CXuHzrhcKukt96IRR7VaLomYOgg6gWXpnFmq21Vt36BaKuHWRoSdxcjaVB3CsAKZ0dCOnRRE-L-45dzCA_GL0utyj0QG-v962svhJMDjTKbwoCWs6DVEsXo0AqeREynDc55C8OcIW334s0wM_juY-7mi_TWcrfOtYZdg10sL6_hhgrzdbMf1ew%3D%3D#lns=W251bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLDEsIkVrY0tKR0UyTWpWa05XRmpMVGN4TkdZdE5EZzRZeTFpT0RrekxUaGlORGRtTldJek16RmpPUklmYnpSMlVGazNObXBYUmsxa1RVbG5SM0JuU1V4dVVESnZjalJXVlRkb1p3PT0iLG51bGwsbnVsbCxudWxsLG51bGwsbnVsbCxudWxsLFtudWxsLG51bGwsW251bGwsWzAsMCwxMDAwMDAsMTAwMDAwXV1dXQ==
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Al Algorithms

Artificial Neural Networks (ANN) [13]

Effective and efficient model for stream flow

Challenges: Low accuracy, further assistance required for experts, managers, and officials
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Hybrid Model with Convolutional Neural Network (CNN) and Long Short-Term Memory (LSTM) [13]

CNN for predicting water level, LSTM for monitoring water quality

Limitations: Used limited dataset, not focused on certain parameters

Support Vector Machine (SVM), Support Vector Regression (SVR) Random Forest Regression [13]

Proposed loT smart system for automatingthe agriculture industry

Constraints: Incompatibility with dynamic systems, limited dataset, low accuracy

Deep Learning Neural Network Models, Belief Rule-Based Model (BRDM) [13]

Advantages: Low power consumption, low-cost, high detection accuracy

Limitations: Applicability restricted to small areas, neglects certain parameters
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Role of Al in Water Management wmldwmm‘\

Al plays a crucial role in water management by utilizing advanced algorithms and machine
learning techniques to optimize water usage, detect leaks, and predict water demand. By
harnessing the power of Al, water management systems can become more efficient,

sustainable, and responsive to the needs of both individuals and communities.
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Smart water system

The goal of developing smart cities is to securely integrate different Information and
Communications Technology (ICT) solutions to help manage city resources.

In smart water systems, there can be progress via smart water metering. Smart water
metering encompasses two precise elements, meters that employ modern technology to
gather data on water use and communication systems that can gather and transmit
information on water usage in real time [14].
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Components of Real-Time Data Integration in Water

Management
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IoT Application Development Company | WebbyLab
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Management

Big Data Utilization

The large amount of data from loT devices and other
sources is analyzed using big data analytics in smart water
systems .This helps to understand water usage patterns,

identify inefficiencies ,and optimize water management
strategies.



Components of Real-Time Data Integration in Water

Management
A I
Predictive analytics
Models
\ )
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Predictive Analytics

Spending patterns

> Predict the future



What are predictive analytics? - Universal CPA Review

. IS yagaullalioll unaiio Ny
Al Applications in Water Management e —]

Smart Water
Management System

Smart Water Water Quality

Distribution System Management Flood Prediction




Al Applications in Water Management
Smart Water Distribution System-Leakage Detection System

Ref

Methodology

Machine Learning Algorithms (Random
Forest, Decision Trees, Neural Networks,
SVM) with multiple sensors for real-time
data collection.

Machine learning techniques (Support
Vector Machines, Decision Trees) for
horizontal pipeline leak detection.

Machine learning models (CNN ensemble)
to analyze pressure profiles.

Findings

Achieves 75% leak
detection
accuracy.

Addresses horizontal
pipeline leaks with
machine learning.

Effective in analyzing
pressure profiles for leak
detection.
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Limitations

Detecting leaks using machine
learning with a constrained data
set has been the subject of limited
research.

The study overlooks the influence
of external factors, lacks clarity on
scalability, and does not address
computational requirements.

Concentrated on identifying leaks
rather than precisely pinpointing
their locations.



Al Applications in Water Management
Water Quality Management

Ref

Methodology

Al algorithms for predicting water quality
index and classification

Findings

Accurate prediction of WQI and
WQC using various Al models.
Contribution to water
management.
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Limitations

Not mentioned.

LSTM-based deep learning for time series
datain loT systems

Proficient monitoring of water
qguality Not mentioned. indicators
historical data. warnings to

users.

Use of publicly available
datasets instead of actual
sensor data.

Machine learning for predicting water
quality

Specific methodologies not
detailed. Focus on study region,
techniques, assessment metrics.

Lack of explicit
methodology details.
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Smart Water
Management System

Groundwater

Smart Irrigation Consumer Water-

Systems Usage Insights Management




Al Applications in Water Management
Smart Irrigation Systems

machine learning ‘
Internet of things .

Fuzzy logic

‘ neural networks

Urban agricultur

/

Deep learning ’
NA@

A nodal diagram of urban agriculture technologies. Obtained using VantagePoint.


file:///C:/Users/Ù�Ø·Ù�Ù�Ø©/Downloads/agronomy-13-00342-v2.pdf
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Predictive Analytics

Predictive analytics for water demand
e Storing data

* Pattern Recognition

 Weather Impact Assessment
 Demand Forecasting

Data Sources

e Historical Water Usage

 Weather Data

 Demographic Information
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Real-World Example: Smart Irrigation Grids- Barcelona Saud woter forum T
Cities like Barcelona and Singapore have implemented Al-

driven smart water grids to optimize water distribution,
reduce energy consumption, and minimize leakages. 36/ GPRS

Smart frrigation System



https://www.libelium.com/libeliumworld/success-stories/saving-water-with-smart-irrigation-system-in-barcelona/

Real-World Example: Smart Water System-Australia

EXPLORING POTENTIAL APPLICATIONS ACROSS PUB

Catchment and
Waterways

SMART DRAINAGE GRID

- Extensive hydrometeorological
monitoring

* Predictive drainage and flood
management

« Analysed data to support
strategic planning and

maintenance of drainage

infrastructure

analytics

Water

Water Supply Water Supply Reclamation
Plants Network Network
SMART PLANTS

* Optimised operations and
decision support

* Man-less operations with
automation

* Autonomous security and
safety surveillance

OPS SUPPORT

360¢° situational awareness and system oversight with
improved ops dashboards and mobile connectivity
* Reducing wastage and enhancing resilience with data

Water
Reclamation
Plants

SMART WATER GRID SMART SEWER GRID

« Extensive monitoring of network
pressure, flow and water quality

* Pre-emptive leak detection

+ Predictive load dispatch:
Demand forecasting via machine
learning

* Pre-emptive asset repair and
replacement

* Monitoring network and tunne
structural integrity

+lllegal discharge tracing and
modelling

N
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DIGITAL WORKPLACE

workflows

through digital platforms

Enhancing productivity by automating manual

= Encouraging collaboration and knowledge sharing L

= Improving service delivery via digital platforms

20201 1-smart-water-management-singapore-experience.pdf (development.asia)
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Machine Learning for
decision-support systems


https://events.development.asia/system/files/materials/2020/11/202011-smart-water-management-singapore-experience.pdf
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S OF TE O Smart Water Management with loT: Key Application Areas (softeq.com)



https://www.softeq.com/blog/smart-water-management-using-iot-real-world-examples

Real-World Example: Saudi Arabia
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Future Trends in Al for Water Management S

Integration of Al with Other Technologies

Real-time data

Al is being integrated with other technologies
such as remote sensing, satellite imagery, and
data analytics to improve water management

strategies and decision-making processes.

As technology continues to evolve, the
integration of real-time data in water
management will become more sophisticated,
with the potential for enhanced automation,
adaptive control systems, and real-time
decision support. This will enable water
managers to respond to dynamic conditions
with agility and precision, ultimately improving
the efficiency, reliability, and resilience of
water management systems.
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