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Abstract- Water scarcity is one of the major global challenges affecting human life, agriculture, and industrial development.

Rapid population growth, climate change, and inefficient water usage have intensified this problem. This paper presents a smart

mobile application for water scarcity prediction and management. The proposed system collects real-time data on water usage,

weather conditions, and water availability through sensors and user input. The application analyzes this data using machine

learning techniques to predict future water shortages. It also provides alerts, usage reports, and conservation suggestions to

users. The system aims to promote efficient water utilization and create awareness about water conservation. The experimental

results show that the proposed solution is cost-effective, user-friendly, and suitable for real-world implementation.
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I. INTRODUCTION

Water is a natural resource that plays a very important role in
the survival of human beings, agriculture, and industrialization.
However, water scarcity has become a major issue in many
parts of the world due to overuse, pollution, and climate
change. Water scarcity has become a major issue for sustainable
development.

The traditional water management system does not have
predictive analysis and real-time monitoring. The users are not
aware of the water availability in the future. This has resulted
in poor planning and inefficient use of water.

Recent advancements in mobile technology, Internet of Things
(IoT), cloud computing, and artificial intelligence have made it
possible to develop smart prediction systems for resource
management. These technologies are used to predict water
scarcity and manage its consumption.

This paper proposes a smart mobile application for water
scarcity prediction and management. The system has real-time
data, predictive analysis, and warning systems to enable users
to plan for water scarcity.

Contributions:

e Development of a mobile app for predicting water scarcity.

e Integration of IoT and weather data for accurate
predictions.

e Development of machine learning models for predicting
water scarcity.

e Development of a real-time alert and reporting system.
e Development of a user-friendly platform for sustainable
water management.

II. LITERATURE REVIEW

Some research works have been performed on the prediction
and management of water scarcity using modern technology. In
traditional systems, the prediction and management of water
scarcity are based on past data and manual processing, which is
inefficient.

The IoT technology enables the real-time monitoring of water
resources. Cloud computing enables the storage and processing
of a large amount of data. However, the infrastructure and
maintenance cost is high.

Machine learning algorithms such as regression, decision trees,
and neural networks have been used for water demand
prediction. These algorithms improve the accuracy of
prediction but require quality data.

Mobile applications are helpful for user education and data
visualization. However, most mobile applications lack
prediction functionality.

Therefore, there is a need for a system that is accurate, efficient,
and user-friendly for water scarcity prediction.
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III. PROPOSED METHODOLOGY

The proposed system is a smart mobile application integrated
with IoT sensors, weather APIs, and cloud services for
predicting water scarcity.

System Overview

The system collects data from water flow sensors, tank level
sensors, rainfall records, and weather forecasts. The collected
data is sent to a cloud server for processing. The mobile
application displays predictions and recommendations.

System Architecture

The system consists of five modules:
Data Collection Module
Preprocessing Module

Cloud Storage Module
Prediction Module

User Interface Module

agprwbE

Data Acquisition

Data is obtained from:

e  Water usage sensors

e  Storage tank sensors

e Rainfall and weather databases

e  Manual user input

This ensures comprehensive data coverage.

Data Preprocessing

The collected data is filtered, normalized, and cleaned to
remove errors. Missing values are handled using statistical
methods.

Prediction Module

Machine learning algorithms analyze historical and real-time
data to predict future water availability. Models such as Linear
Regression and Random Forest are used.

The system predicts:

e Possible shortage periods
e Demand trends

e Risk levels

Alert and Recommendation System
Users receive notifications for:

e Expected water shortage

e High usage warnings

e Conservation tips

e Emergency alerts

Real-Time Processing Mechanism

The system updates data continuously with low latency. Cloud-
based processing ensures fast prediction and smooth
application performance.

IV. RESULTS AND DISCUSSION

The system was tested in residential and academic
environments.

Prediction Accuracy

The prediction models achieved good accuracy when trained
with sufficient historical data. Seasonal trends were

successfully identified.

System Performance
The application processed data efficiently without major
delays. Predictions were updated daily.

User Feedback
Users reported improved awareness and better water usage
planning.

Limitations
Prediction accuracy depends on data availability. Sensor
dependency and internet connectivity are major limitations.

V. CONCLUSION

This paper presented a smart mobile application for water
scarcity prediction and management, designed to address the
growing challenges related to limited water resources. By
integrating Internet of Things (IoT) devices, real-time weather
data, and machine learning techniques, the proposed system is
capable of continuously monitoring water usage patterns and
predicting possible water shortage situations in advance. This
enables users to take preventive actions and adopt effective
water conservation practices.

The system plays a significant role in promoting sustainable
water management by creating awareness about responsible
water usage. Through features such as real-time monitoring,
predictive analysis, automated alerts, and personalized
recommendations, users are encouraged to reduce wastage and
optimize their daily water consumption. The application helps
households, educational institutions, and small communities to
plan their water usage more efficiently and avoid sudden
scarcity issues.

Furthermore, the proposed solution is designed to be cost-
effective, user-friendly, and scalable, making it suitable for
real-world implementation. It can be easily integrated with
existing water supply systems and operated on standard mobile
devices without requiring expensive hardware. This makes the
system accessible to a wide range of users, including those in
rural and semi-urban areas.

Experimental analysis and user feedback indicate that the
system provides reliable predictions and timely notifications
with minimal delay. The use of cloud-based processing and
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lightweight machine learning models ensures smooth
performance even under varying network and environmental
conditions. As a result, the application can serve as an effective
decision-support tool for both individuals and local authorities
in managing water resources.

In the future, the system can be further enhanced by
incorporating advanced deep learning models for improved
prediction accuracy, integrating satellite and geographical data
for regional-level forecasting, and supporting multiple
languages for wider accessibility. Large-scale deployment in
urban and rural regions can contribute significantly to national-
level water conservation efforts. Overall, the proposed water
scarcity predictor application represents a practical and
innovative approach toward achieving sustainable water
resource management and ensuring water security for future
generations.
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