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Abstract

Water distribution and management are critical challenges globally due to increasing demand,
climate change, and aging infrastructure. Recent research has focused on various techniques,
including leakage detection, machine learning, smart water management, and hydraulic monitoring,
to optimize water distribution networks. This literature review explores advancements in water
system monitoring, including leakage detection, Al-driven water management, demand forecasting,
climate change implications, and sensor-based monitoring. By synthesizing findings from recent
studies, this paper highlights technological innovations and their potential to enhance water resource
sustainability.
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1. INTRODUCTION

Water distribution systems (WDS) play a crucial role in sustaining urban and rural communities, providing
an essential service that supports economic activities, public health, and sustainable development. The
increasing urban population, industrial expansion, and climate variability place immense pressure on water
supply infrastructures, necessitating improvements in efficiency and resilience.

While developed countries benefit from advanced infrastructure and sophisticated monitoring systems,
developing nations face significant challenges in water management. Issues such as aging infrastructure,
lack of proper maintenance, high levels of non-revenue water (NRW), and limited access to technology
hinder efficient water distribution. Studies suggest that developing countries can experience up to 50%
water loss due to leaks, illegal connections, and poor maintenance practices.

Furthermore, rapid urbanization in developing nations exacerbates the problem by placing additional
demand on already stressed water systems. The lack of investment in smart water technologies limits the
ability to implement real-time monitoring and predictive maintenance, increasing the risks of supply failures
and contamination.

Climate change further compounds these issues, with developing regions experiencing more frequent
droughts, flooding, and erratic weather patterns. These factors make the adoption of advanced water
management technologies, such as Al-driven analytics, loT-enabled sensors, and hydraulic monitoring,
more critical for ensuring sustainable water use.

This paper provides a comprehensive review of contemporary methodologies for optimizing water system
management, with a focus on leakage detection, smart water management, demand forecasting, and the
implications of climate change. It highlights how these technological advancements can benefit both
developed and developing countries, emphasizing the urgent need for their implementation in regions where
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water scarcity and inefficiencies are most severe. The increasing urban population, industrial expansion, and
climate variability place immense pressure on water supply infrastructures, necessitating improvements in
efficiency and resilience.

However, inefficiencies such as leakage, improper demand forecasting, and climate change effects threaten
water availability and infrastructure sustainability. Studies have indicated that an estimated 30-50% of water
supplied in distribution networks is lost due to leaks, aging infrastructure, and operational inefficiencies,
leading to significant economic and environmental consequences. Addressing these inefficiencies is
paramount to ensuring long-term water security.

Technological advancements, including the Internet of Things (1oT), Artificial Intelligence (Al), and smart
sensors, have revolutionized water management, enabling real-time monitoring, predictive maintenance, and
data-driven decision-making. These innovations have significantly enhanced system reliability, operational
efficiency, and sustainability, reducing water loss and optimizing demand forecasting.

This paper provides a comprehensive review of contemporary methodologies for optimizing water system
management, with a focus on leakage detection, smart water management, demand forecasting, and the
implications of climate change. By synthesizing recent research, this review highlights technological
innovations, their effectiveness, and future directions for sustainable water resource management. However,
inefficiencies such as leakage, improper demand forecasting, and climate change effects threaten water
availability and infrastructure sustainability. Technological advancements, including IoT, Al, and smart
sensors, have enhanced real-time water management capabilities. This paper reviews literature on cutting-
edge methodologies for water system optimization, focusing on leakage detection, smart water management,
demand forecasting, and climate change implications.

2. LEAKAGE DETECTION AND REDUCTION

Leakage in water distribution systems leads to significant water loss, economic losses, and infrastructural
damage. According to research, water losses due to leaks can range from 20% to 50% in some distribution
networks, exacerbating issues related to water scarcity, sustainability, and economic burden. Addressing
leakage efficiently requires the integration of advanced detection technologies, real-time monitoring, and
predictive maintenance strategies.

2.1 Traditional and Emerging Leak Detection Techniques

Early leakage detection relied heavily on manual inspections and periodic surveys, often resulting in delayed
identification and costly repairs. Traditional techniques such as ground-based acoustic surveys, infrared
thermography, and pressure monitoring were useful but lacked real-time responsiveness.

Recent advancements in sensor technologies and data analytics have significantly enhanced leak detection
capabilities. Smart meters, hydrophone-based acoustic sensors, and high-resolution satellite imagery provide
improved accuracy in identifying hidden leaks.

Angelidis and Stavrotheodorou (2020) employed acoustic survey methods with noise correlators to detect
leaks and reduce water loss in Thessaloniki’s water network. Similarly, Choi et al. (2017) utilized vibration
sensors and machine learning prefilters to enhance leak localization accuracy.

2.2 Machine Learning and Data-Driven Approaches

The application of machine learning (ML) and artificial intelligence (Al) in leak detection has been
transformative. Wavelet packet analysis and support vector machines (SVM) have been used in cyber-
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physical systems to detect pipeline leaks (Lang et al., 2017). Pressure-based classifiers further refine
localization, using deviations in water distribution pressure to identify potential leaks (Sun et al., 2020).
Additionally, Adedeji et al. (2017) developed an algorithm to estimate pipe leakage flow, aiding in
predictive maintenance.

Sha et al. (2019) proposed time-series correlation techniques to detect pipeline anomalies, improving the
reliability of leak detection mechanisms. This method allows utilities to preemptively address leaks before
they escalate into major infrastructure failures. Al-Washali et al. (2018) applied minimum night flow
analysis to estimate and mitigate leakage rates, providing a cost-effective, data-driven approach to leakage
management.

2.3 Real-World Implementations and Case Studies

Several cities worldwide have successfully integrated smart leak detection technologies to improve water
conservation efforts. Smart water grids incorporating loT-enabled sensors, cloud-based analytics, and Al-
driven decision-making are leading to substantial reductions in water losses.

For instance, the city of London has implemented a large-scale Al-based leak detection system that
integrates real-time pressure monitoring with predictive analytics. This has led to a reduction in water loss
by nearly 15% within the first two years of deployment. Similarly, in Tokyo, the adoption of Al-driven
water management systems has resulted in the detection and repair of leaks at a fraction of the time required
by traditional methods.

2.4 Challenges

Despite advancements, challenges remain in scaling up smart leak detection solutions, particularly in
developing countries where financial constraints limit widespread adoption. High initial investment costs,
data privacy concerns, and interoperability issues between different sensor technologies hinder rapid
deployment. However, ongoing research in low-cost sensor networks and decentralized Al solutions is
paving the way for more accessible and affordable leak detection systems.

Future developments should focus on improving sensor accuracy, integrating Al for predictive maintenance,
and enhancing interoperability between water management platforms. With continued technological
advancements, water utilities can minimize losses, improve sustainability, and ensure reliable access to
clean water for growing urban populations. Several studies have investigated various methodologies to
detect and mitigate leaks.

Angelidis and Stavrotheodorou (2020) employed acoustic survey methods with noise correlators to detect
leaks and reduce water loss in Thessaloniki’s water network. Similarly, Choi et al. (2017) utilized vibration
sensors and machine learning prefilters to enhance leak localization accuracy. Wavelet packet analysis and
support vector machines (SVM) have also been applied to cyber-physical systems to detect pipeline leaks
(Lang et al., 2017). Another approach involves pressure-based classifiers, which localize leaks using water
distribution pressure deviations (Sun et al., 2020). In addition, Adedeji et al. (2017) developed an algorithm
to estimate pipe leakage flow, aiding in predictive maintenance.

Sha et al. (2019) proposed time-series correlation techniques to detect pipeline anomalies, improving the
reliability of leak detection mechanisms. Additionally, Al-Washali et al. (2018) applied minimum night flow
analysis to estimate and mitigate leakage rates, providing a cost-effective, data-driven approach to leakage
management.
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3. USE OF ADVANCED TECHNOLOGIES (ML, Al, 10T)

Machine learning (ML), artificial intelligence (Al), and the Internet of Things (IoT) have revolutionized
water management systems by enabling real-time monitoring, predictive analytics, and automated decision-
making. These technologies provide significant improvements in water conservation, leak detection,
pressure management, and demand forecasting, helping utilities optimize water distribution and reduce
operational costs (Coelho et al., 2020).

3.1 10T for Real-Time Monitoring and Leak Detection

loT-enabled water management systems integrate smart sensors, cloud computing, and advanced data
analytics to provide real-time monitoring of water distribution networks. These sensors collect information
on water pressure, flow rates, and consumption patterns, allowing early leak detection and efficient water
usage. Studies have shown that loT-based solutions can reduce non-revenue water (NRW) losses by up to
20% by detecting leaks before they cause major system failures (Gupta et al., 2020).

Coelho et al. (2020) demonstrated the effectiveness of 10T sensor networks combined with machine learning
models to monitor leaks and optimize water system operations. Their research found that real-time data
collection and processing significantly enhanced response times, reducing maintenance costs and water loss.

3.2 Machine Learning for Predictive Maintenance and Anomaly Detection

Machine learning models have been instrumental in analyzing large datasets to identify anomalies in water
networks. These models use historical data to predict failures, allowing utility companies to undertake
preventative maintenance. Advanced techniques, such as neural networks and support vector machines
(SVM), have been widely employed to classify and detect leakage patterns with high accuracy (Liu et al.,
2019).

For example, Giraldo-Gonzalez and Rodriguez (2020) compared statistical and machine learning
approaches for pipe failure prediction, demonstrating that Al-driven models outperformed traditional
statistical methods in accuracy and efficiency. Furthermore, Zhang et al. (2018) integrated Al into urban
water infrastructure planning, enabling proactive decision-making and long-term sustainability
improvements.

3.3 Al-Based Smart Water Distribution Systems

Al-driven water distribution systems use machine learning and deep learning algorithms to dynamically
adjust pressure levels, optimize water flow, and predict demand fluctuations. These systems enhance
efficiency by balancing supply and demand, thereby preventing water shortages and minimizing overuse.
Predescu et al. (2020) developed an Al-based pump control algorithm that optimized energy consumption
while ensuring stable water distribution across urban networks.

Zhang et al. (2018) explored the potential of Al in adaptive water management, highlighting how deep
learning models can analyze seasonal trends and consumption behaviors to recommend water-saving
measures. Their findings underscore the role of Al in fostering sustainable urban water systems by
improving resource allocation.

3.4 Challenges and Future Prospects

Despite the significant advancements in ML, Al, and IoT for water management, challenges remain in
scalability, interoperability, and cost-effectiveness. Many developing nations struggle with the high upfront
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investment required for deploying smart water infrastructure. Additionally, ensuring data security and
privacy is crucial as 10T devices become more interconnected (Townsend et al., 2020).

Future research should focus on improving sensor accuracy, integrating decentralized Al solutions, and
enhancing the resilience of water networks against cyber threats. With continued innovation, Al and loT
will play an increasingly vital role in optimizing water resource management, ensuring sustainability, and
reducing global water scarcity.

These technological advancements highlight the transformative potential of ML, Al, and loT in water
management. The integration of these tools enables data-driven decision-making, enhances operational
efficiency, and promotes sustainable practices, ensuring long-term resilience in global water distribution
networks.

Coelho et al. (2020) leveraged 10T sensor networks and machine learning models for real-time leak
monitoring, demonstrating increased accuracy and operational efficiency. Gupta et al. (2020) conducted a
review of smart water technologies, emphasizing Al applications in water distribution networks. Predescu et
al. (2020) developed Al-based pump control algorithms for smart water systems, optimizing water pressure
and energy consumption. Furthermore, Zhang et al. (2018) integrated Al into urban water infrastructure
planning, improving predictive analytics for long-term water system sustainability.

Liu et al. (2019) demonstrated the application of machine learning models with wireless sensor networks for
leak detection, reducing detection latency and improving precision. Giraldo-Gonzélez and Rodriguez (2020)
compared statistical and machine learning models for pipe failure prediction, highlighting the superior
accuracy of Al-driven techniques.

4. FOCUS ON SMART WATER MANAGEMENT

With increasing urbanization and population growth, smart water management is essential for ensuring
efficient water distribution, reducing wastage, and improving system resilience. The implementation of
smart water management systems allows utilities to optimize water supply, reduce costs, and enhance
sustainability through intelligent monitoring and real-time decision-making. Advances in artificial
intelligence (Al), machine learning (ML), and the Internet of Things (IoT) have further enabled the
automation and optimization of water networks, helping to detect leaks, predict demand patterns, and
allocate resources efficiently (Zhang et al., 2018).

4.1 Data-Driven Decision Making in Water Management

One of the key aspects of smart water management is the integration of data analytics and real-time
monitoring to enhance operational efficiency. By utilizing loT-enabled sensors, utilities can continuously
monitor water flow, pressure, and quality, reducing reliance on manual inspections (Fagiani et al., 2016).
Al-based predictive analytics allow utilities to anticipate issues such as pipe failures or abnormal water
consumption, enabling proactive maintenance and reducing operational disruptions (Giraldo-Gonzélez &
Rodriguez, 2020).

4.2 Al and Machine Learning Applications

Smart water management systems increasingly rely on Al and ML algorithms to detect inefficiencies and
optimize water distribution. Machine learning models analyze large volumes of historical and real-time data
to identify patterns in water usage, forecast demand, and detect leaks before they escalate (Zhang et al.,
2018). Neural networks and support vector machines (SVM) have been employed to analyze pressure
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variations and detect pipeline anomalies, improving the reliability of water distribution networks (Liu et al.,
2019).

4.3 10T and Sensor-Based Smart Water Systems

loT-based smart water management systems leverage interconnected sensors and cloud computing to
automate data collection and response mechanisms. These sensors provide accurate, real-time data on water
quality, pressure fluctuations, and potential contamination threats, allowing for immediate corrective action
(Coelho et al., 2020). The use of wireless sensor networks has proven highly effective in optimizing water
supply and ensuring efficient resource allocation (Gupta et al., 2020).

4.4 Smart Water Grids and Infrastructure Optimization

The implementation of smart water grids integrates real-time data analytics with Al-driven decision-making
to create adaptive and responsive water distribution networks. These systems use digital twins and
simulation models to predict the impact of different management strategies, allowing for optimized control
of valves, pumps, and storage facilities (Predescu et al., 2020). The result is improved water conservation,
reduced energy consumption, and enhanced resilience to climate-related challenges (Townsend et al., 2020).

4.5 Challenges and Future Prospects

Despite the advantages of smart water management, challenges remain in terms of technology adoption,
infrastructure upgrades, and data security. Developing nations, in particular, face financial constraints that
hinder the widespread implementation of advanced water management solutions. Additionally, data privacy
concerns and the need for interoperability between different 10T devices pose challenges in scaling smart
water management systems (Townsend et al., 2020).

Future research should focus on enhancing the affordability of smart water solutions, improving Al model
accuracy, and developing robust cybersecurity protocols. As technology continues to evolve, smart water
management will play an increasingly vital role in ensuring sustainable water use, reducing waste, and
securing reliable access to clean water for all communities.

Fagiani et al. (2016) proposed a statistical framework for automated leak detection in smart water and gas
grids, providing an intelligent early warning system. Zhang et al. (2018) explored Al and machine learning
to optimize urban water systems, focusing on predictive modeling and network resilience. Giraldo-Gonzalez
and Rodriguez (2020) emphasized predictive analytics for enhancing water network sustainability,
proposing machine learning techniques for long-term asset management.

5. WATER DEMAND FORECASTING AND RESOURCE OPTIMIZATION

Accurate water demand forecasting is essential for ensuring efficient water distribution, reducing wastage,
and optimizing resource utilization. Predictive models help utilities anticipate demand fluctuations, allowing
for proactive infrastructure planning and operational adjustments. Water utilities worldwide are increasingly
leveraging advanced technologies, including machine learning (ML), artificial intelligence (Al), and big
data analytics, to improve demand prediction and optimize water distribution (Candelieri, 2017).

5.1 Machine Learning and Data-Driven Approaches

Recent advancements in Al-driven analytics have transformed water demand forecasting by enabling data-
driven decision-making. Machine learning models analyze historical consumption data, meteorological
conditions, and socio-economic variables to predict future demand with high accuracy. Clustering
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algorithms, such as k-means and support vector regression (SVR), have been widely applied to classify
consumption patterns and refine demand forecasting models (Shah et al., 2018).

Incorporating real-time data from loT-enabled smart meters further enhances the predictive capabilities of
these models. By analyzing variations in water usage across different regions, utilities can dynamically
adjust supply allocations and mitigate risks associated with demand fluctuations. Al-powered predictive
maintenance also allows for proactive interventions in water distribution infrastructure, preventing supply
shortages and reducing operational costs (Predescu et al., 2020).

5.2 Role of Climate and Environmental Factors

Climate change and environmental variations significantly impact water demand, making it crucial to
integrate meteorological data into forecasting models. Studies have shown that temperature fluctuations,
precipitation patterns, and seasonal variations influence water consumption rates. Advanced forecasting
models employ deep learning algorithms to analyze climate-related variables and predict demand
fluctuations under different environmental conditions (Townsend et al., 2020).

For example, in regions experiencing prolonged droughts, predictive analytics help utilities implement
demand management strategies, such as water conservation policies and alternative supply solutions. By
integrating hydrological modeling with Al-driven forecasting techniques, researchers can enhance water
sustainability planning and optimize reservoir operations to ensure consistent supply.

5.3 Smart Water Resource Optimization

Efficient water resource management relies on real-time monitoring and adaptive control systems to balance
supply and demand. Smart water grids leverage 10T sensors, cloud computing, and Al-driven analytics to
optimize water distribution dynamically. These systems allow utilities to detect inefficiencies, minimize
water losses, and improve overall distribution network performance (Coelho et al., 2020).

Automated water allocation strategies utilize reinforcement learning techniques to optimize supply
schedules based on demand forecasts. These models continuously adapt to changing consumption patterns,
ensuring that distribution networks remain responsive to evolving needs. Additionally, Al-powered
decision-support systems assist policymakers in designing equitable water pricing mechanisms and
sustainability initiatives.

5.4 Challenges and Future Prospects

Despite the benefits of Al-driven demand forecasting, several challenges remain in scaling these solutions
across diverse geographic and socio-economic contexts. Data quality and availability are critical concerns,
as incomplete or inconsistent records can undermine model accuracy. Additionally, integrating Al into
legacy water infrastructure requires significant investment in sensor networks and computational resources
(Giraldo-Gonzalez & Rodriguez, 2020).

Future research should focus on enhancing data fusion techniques to integrate multiple sources of
information, including satellite imagery, remote sensing data, and socio-economic indicators, for more
comprehensive demand forecasting. Collaborative efforts between governments, research institutions, and
private enterprises are essential for accelerating the adoption of smart water management solutions and
ensuring sustainable water use globally.
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6. IMPACT OF CLIMATE CHANGE ON WATER SUPPLY

Climate change poses significant risks to global water resources, influencing precipitation patterns,
increasing evaporation rates, and intensifying extreme weather events such as droughts and floods. These
changes exacerbate existing water management challenges, particularly in regions already facing water
scarcity (Townsend et al., 2020). Rising temperatures accelerate glacier melt and alter hydrological cycles,
impacting freshwater availability for agricultural, industrial, and domestic use.

The vulnerability of water supply systems to climate change necessitates adaptive strategies, such as the
development of alternative water sources, rainwater harvesting, and improved wastewater recycling
technologies. Implementing Al-driven predictive models helps utilities anticipate climate-induced
fluctuations in water demand, ensuring efficient allocation of resources. Integrating smart irrigation and
conservation policies can further mitigate climate-related disruptions and enhance long-term water security.

Townsend et al. (2020) examined climate change impacts on water resources, advocating for alternative
supply solutions such as rainwater harvesting. Their findings indicate that proactive adaptation measures can
mitigate supply disruptions caused by climate variability.

7. HYDRAULIC AND PRESSURE-BASED MONITORING SYSTEMS

Effective pressure management plays a critical role in reducing water losses, maintaining infrastructure
integrity, and optimizing distribution networks. High-pressure fluctuations contribute to pipe bursts, leaks,
and excessive energy consumption, necessitating advanced monitoring and control mechanisms (Ociepa et
al., 2019).

Modern hydraulic models incorporate real-time sensor data to detect anomalies, balance pressure zones, and
prevent system failures. Implementing Al and machine learning algorithms enhances pressure control by
predicting demand variations and optimizing pump operations (Sun et al., 2020). Additionally, pressure
management strategies, such as district metering areas (DMAS) and variable frequency drive (VFD) pumps,
have been deployed successfully in urban water systems to stabilize pressure and minimize losses.

Future research should focus on integrating Al-based pressure optimization tools with smart grid
technologies to improve water conservation and network resilience.

Ociepa et al. (2019) used minimum night flow analysis to model leakage rates in intermittent water supply
systems. Their approach provided insights into optimizing pressure to reduce losses. Additionally, Ociepa et
al. (2019) assessed water loss and implemented strategies for pressure-based monitoring in mining-affected
regions. Sun et al. (2020) employed pressure-based classifiers for leak detection and network assessment,
improving early detection rates.

8. WIRELESS AND SENSOR-BASED DETECTION METHODS

The integration of wireless sensor networks (WSNSs) and real-time monitoring systems has revolutionized
leak detection and water quality assessment. Wireless technologies provide cost-effective and scalable
solutions for tracking pipeline conditions, enabling rapid response to anomalies (Liu et al., 2019).

Advanced sensors, including acoustic, electromagnetic, and pressure sensors, facilitate the identification of
leaks and contaminants with high accuracy. loT-enabled devices transmit data to centralized cloud
platforms, where Al-driven analytics generate insights for system optimization. For instance, Xie et al.
(2020) demonstrated the application of convolutional neural networks (CNNSs) in detecting underwater
pipeline leaks using acoustic signal processing.
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Challenges in wireless monitoring include energy efficiency, data security, and interoperability of different
sensor platforms. Future advancements should focus on enhancing sensor durability, expanding coverage,
and improving data integration with predictive maintenance frameworks.

Liu et al. (2019) developed a machine learning-based leak detection system using wireless sensor networks,
demonstrating improved detection accuracy. Xie et al. (2020) proposed a convolutional neural network
(CNN) model for detecting underwater pipeline leaks using acoustic signals. Lang et al. (2017) applied a
cyber-physical system for detecting and localizing leaks in multi-branch pipelines, improving response
times for maintenance teams.

9. EXPERIMENTAL VALIDATION AND REAL-WORLD APPLICATIONS

The practical implementation of smart water management strategies requires extensive experimental
validation and field testing. Several cities have successfully deployed Al and loT-based water management
solutions, demonstrating their effectiveness in reducing losses and optimizing distribution networks (Sha et
al., 2019).

For instance, Kumar et al. (2017) validated the use of free-swimming acoustic devices for non-invasive leak
detection in plastic water pipes. Similarly, real-world assessments by Ociepa et al. (2019) highlighted the
impact of pressure management strategies in reducing water loss in mining-affected regions.

Future initiatives should focus on large-scale pilot projects, cross-sector collaborations, and policy
frameworks that facilitate the adoption of innovative technologies. Bridging the gap between theoretical
advancements and practical implementation will be key to achieving sustainable water resource
management.

Sha et al. (2019) tested time-series leak detection methods on full-scale water distribution networks,
demonstrating effectiveness in real conditions. Kumar et al. (2017) validated a free-swimming acoustic
device for leak detection in plastic water pipes, providing a non-invasive solution for pipeline monitoring.
Ociepa et al. (2019) conducted real-world assessments of leakage reduction initiatives in mining-affected
areas, while Giraldo-Gonzalez and Rodriguez (2020) compared ML and statistical models for pipe failure
prediction in operational water networks.

10. CONCLUSION

The integration of Al, 10T, and machine learning in water management has revolutionized leak detection,
demand forecasting, and resource optimization. These technological advancements have enabled real-time
monitoring, predictive maintenance, and data-driven decision-making, leading to more efficient and
sustainable water management practices.

The deployment of loT-enabled smart water grids has significantly improved operational efficiency by
providing accurate, real-time data on leaks, pressure variations, and demand fluctuations. Al-driven
predictive analytics have enhanced the ability of utilities to anticipate and address water distribution issues
proactively, reducing wastage and improving service reliability. Additionally, machine learning models
have been instrumental in refining leak detection methods, optimizing resource allocation, and enhancing
climate resilience.

However, challenges remain in the widespread adoption of these technologies, particularly in developing
nations where financial constraints, infrastructure limitations, and regulatory barriers can hinder
implementation. Future research should focus on improving the affordability of smart water solutions,
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advancing Al algorithms for enhanced predictive capabilities, and integrating decentralized data analytics to
enable scalable and resilient water management systems.

As climate change continues to impact water availability, the need for adaptive and intelligent water
management strategies becomes increasingly critical. Investing in innovative technologies and fostering
cross-sector collaboration will be key to achieving sustainable water use and ensuring equitable access to
clean water for all. The continued integration of Al, 10T, and machine learning in water management will
play a vital role in addressing global water challenges and securing water resources for future generations.

References

1.

10.

11.

12.

13

14.

15.

16.

Angelidis, P., &Stavrotheodorou, S. (2020). Acoustic survey methods for leak detection in water
networks. Journal of Hydraulic Engineering, 146(5), 1-12.

Candelieri, A. (2017). Clustering and support vector regression for water demand forecasting. Water
Resources Management, 31(12), 4115-4129.

Choi, H., Kim, Y., & Lee, J. (2017). Vibration-based leak detection using machine learning techniques.
Sensors, 17(6), 1456.

Coelho, J. A., Gléria, A., & Sebastido, P. (2020). loT-based leak detection in water systems: A machine
learning approach. Journal of Water Resources Planning and Management, 146(7), 1-10.

Fagiani, M., Squartini, S., Gabrielli, L., Severini, M., & Piazza, F. (2016). A statistical framework for
automatic leakage detection in smart water and gas grids. Energies, 9(9), 665.

Giraldo-Gonzélez, M. M., & Rodriguez, J. P. (2020). Comparison of statistical and machine learning
models for pipe failure modeling in water distribution networks. Water, 12(4), 1153.

Kumar, D., Tu, D., Zhu, N., Shah, R. A., Hou, D., & Zhang, H. (2017). Free-swimming device leakage
detection in plastic water-filled pipes. Water, 9(10), 731.

Lang, X., Li, P., & Ren, H. (2017). Leak location of pipeline with multibranch based on a cyber-physical
system. Information, 8(4), 113.

Liu, Y., Ma, X,, Li, Y., Tie, Y., & Zhang, Y. (2019). Water pipeline leakage detection based on machine
learning and wireless sensor networks. Sensors, 19(23), 5086.

Ociepa, E., Mrowiec, M., & Deska, I. (2019). Analysis of water losses and assessment of initiatives
aimed at their reduction in selected water supply systems. Water, 11(10), 1037.

Sha, Y., Li, X., Zhang, T., Chu, S., & Liu, X. (2019). Time-series-based leakage detection using
multiple pressure sensors in water distribution systems. Sensors, 19(14), 3070.

Shah, S., Ben Miled, Z., Schaefer, R., & Berube, S. (2018). Differential learning for outliers: A case
study of water demand prediction. Applied Sciences, 8(11), 2018.

. Sun, C., Parellada, B., Puig, V., &Cembrano, G. (2020). Leak localization in water distribution networks

using pressure and data-driven classifier approach. Water, 12(1), 54.

Townsend, D. A., Susnik, J., & van der Zaag, P. (2020). Domestic water supply vulnerability to climate
change and the role of alternative water sources in Kingston, Jamaica. Atmosphere, 11(12), 1314.

Xie, Y., Xiao, Y., Liu, X., Liu, G., Jiang, W., & Qin, J. (2020). CNN model for underwater pipeline
leakage detection using acoustic signals. Sensors, 20(18), 5040.

Zhang, J., Fu, D., Urich, C., & Singh, R. P. (2018). Accelerated exploration for long-term urban water
infrastructure planning through machine learning. Sustainability, 10(12), 4600.

IJIRMPS2103232154 Website: www.ijirmps.org Email: editor@ijirmps.org 10


https://www.ijirmps.org/

