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Abstract – The "Water Leakage Detection System Using IoT" is designed to detect and 
prevent water leakage by utilizing a Raspberry Pi Model B+ as the central control unit. It 
integrates several sensors, including a soil moisture sensor to assess soil dampness, a 
DHT11 sensor to measure temperature and humidity, and a flow sensor to monitor water 
flow. When any of these parameters deviate from the expected range such as an increase 
in temperature, abnormal moisture levels, or irregular water flow the system triggers an 
alert mechanism.A GSM module is employed to send an SMS notification to the user, 
ensuring they are promptly informed of any anomalies. Simultaneously, a buzzer sounds 
to draw immediate attention to the issue. An LCD screen provides real-time data and 
system status, while a 5mm red LED lights up when a critical parameter exceeds its 
threshold, indicating a potential leakage or abnormal condition. The system is powered by 
a reliable 12V 1A adapter, ensuring continuous and stable operation, making it suitable for 
real-time monitoring and response. Furthermore, the system utilizes machine learning 
algorithms to analyze sensor data and improve detection accuracy over time. By learning 
from historical data, it enhances its ability to identify patterns associated with leaks or 
irregular conditions. This proactive approach helps minimize water waste and prevent 
damage, making the system an efficient and intelligent solution for water leakage detection 
in various environments. 

Index Terms – Machine learning, Raspberry Pi B+, Soil moisture monitoring, DHT11 sensor, 
Flow sensor anomaly detection, GSM alerts, Water leakage management, Automated prevention, 
LCD display, Buzzer & LED alerts.	
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I. INTRODUCTION 

The Water Leakage Detection System Using IoT offers real-time monitoring and early detection of 
water leakage by leveraging advanced IoT and machine learning technologies. It integrates a Raspberry 
Pi Model B+ with multiple sensors, including a soil moisture sensor to detect changes in soil dampness, a 
DHT11 sensor to monitor temperature and humidity, and a flow sensor to track water flow patterns. The 
system continuously analyzes data from these sensors to identify any irregularities, such as excessive water 
flow, unexpected moisture levels, or elevated temperatures. Upon detecting abnormal conditions, the 
system activates a multi-tiered alert mechanism. A GSM module sends immediate SMS notifications to 
the user, ensuring timely intervention, while a buzzer and a 5mm red LED provide local audible and visual 
alerts. Additionally, real-time system data is displayed on an LCD screen, keeping the user informed about 
current system status. The system operates efficiently using a 12V 1A adapter, ensuring uninterrupted 
power supply for continuous monitoring. Leveraging machine learning algorithms, it improves detection 
accuracy over time by learning from historical data and identifying patterns associated with potential leaks 
or abnormal conditions. This makes it a highly effective and proactive solution for preventing water 
wastage, reducing property damage, and ensuring the safety of environments where water leakage can 
pose serious risks. 

The key Contributions of this study are as follows: 

1. Real-Time Monitoring and Alerts: Continuously tracks water flow and moisture, sending 
instant SMS alerts and triggering local warnings. 

2. Accurate Detection with Multiple Sensors: Combines flow, soil moisture, and temperature 
sensors to detect leaks more effectively. 

3. Easy to Use and Cost-Effective: Simple setup, remote monitoring, and affordable 
components make it accessible for various applications.  
 

II. LITERATURE SURVEY  

The detection and localization of leaks in urban water systems have been extensively studied using 
IoT, machine learning, and sensor networks. Ayamga and Nakpih [1] introduced the iWaLDeL model, 
leveraging IoT devices and YF-S201 flow rate sensors to detect and localize water leakages through static 
detection techniques and mathematical modeling. Dalal and Vasani [2] investigated the use of wireless 
sensor networks for real-time data collection, monitoring pressure and flow variations, and evaluating 
machine learning algorithms such as Support Vector Machines (SVM) and Artificial Neural Networks 
(ANN) for leak detection. Choi and Cho [3] explored IoT sensor networks in smart water systems, using 
algorithms to estimate leak locations based on pressure and flow variations. Similarly, Zhang et al. [4] 
proposed a machine learning approach that analyzes pressure sensor data to identify unusual patterns 
indicative of leaks. Haddad and Al-Dhaqm [5] developed a real-time leak detection method combining 
wireless sensor networks with data fusion techniques to enhance detection accuracy. 

Nguyen and Li [6] introduced a smart water leakage detection system integrating IoT and AI 
technologies for identifying and predicting leaks in water supply systems. Kumar and Sharma [7] 
emphasized IoT-based sensor networks for monitoring water distribution systems, employing various 
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sensor types and detection algorithms for fault identification and localization. Gao and Wang [8] proposed 
a hybrid machine learning model that integrates multiple algorithms to optimize real-time pressure data 
and deep learning methods for leak detection with high precision.Ghosh and Ghosh [9] applied deep 
learning algorithms to real-time pressure data for pipeline leakage detection.  

Rai and Vashisht [10] explored an alternative approach using acoustic and vibration sensors for 
identifying leaks in water pipelines, offering a more diverse detection strategy. Additionally, Madapuri 
and Mahesh [21] discussed the impact of heuristic biases in fault detection, which can be extended to 
anomaly detection in water systems. Dwaram and Madapuri [22] utilized Long Short-Term Memory 
(LSTM) networks for forecasting applications, which can be adapted to predict leakages in urban water 
infrastructure. Further advancements in deep learning-based detection systems were explored by 
Busireddy [23] in medical image processing, demonstrating CNN-based feature extraction techniques that 
could be relevant for sensor data analysis in water leakage detection. Moreover, Busireddy et al. [24] 
enhanced object detection through YOLOv3 deep learning, which could be applied to real-time anomaly 
detection in water systems. These studies collectively contribute to the development of accurate and 
efficient water leakage detection frameworks using AI and IoT technologies. 

III. METHODOLOGY 
 

The Smart Water Leakage Detection And Prevention System Using IoT Technology involves 
integrating hardware and software components to ensure accurate and real-time leakage detection. The 
system uses a Raspberry Pi Model B+ as the central controller, interfacing with multiple sensors, including 
a soil moisture sensor to detect increased moisture levels, a DHT11 temperature sensor to monitor 
environmental conditions, and a flow sensor to measure water flow rate. These sensors continuously 
capture real-time data, which is processed by the Raspberry Pi and analyzed using a trained machine 
learning (ML) algorithm. The algorithm, often based on models like Random Forest is trained with 
historical data to distinguish between normal conditions and potential leakage scenarios, significantly 
reducing false positives. Predefined thresholds for sensor readings trigger immediate alerts when abnormal 
patterns, such as excessive water flow, irregular moisture levels, or sudden temperature changes, are 
detected. 

                                  
                                                              Fig 1: Structure 
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IoT connectivity enables seamless data transmission to a cloud platform via MQTT or HTTP 
protocols, allowing users to remotely monitor system status and sensor data through a web-based 
dashboard. In the event of leakage, the system activates multiple alert mechanisms, including SMS 
notifications via a GSM module, a buzzer, and a red LED indicator for immediate on-site awareness. 

                                                   

                                                                          Fig 2: Circuit 

 Real-time sensor data and system status are also displayed on an LCD, ensuring users have instant 
updates. The system operates on a stable 12V 1A adapter, ensuring continuous operation and preventing 
interruptions. Additionally, the ML model is periodically retrained with new data to improve accuracy and 
adapt to changing conditions. This intelligent system provides a cost-effective, automated, and highly 
reliable solution for early water leakage detection and prevention, ensuring both environmental protection 
and resource conservation. 

IV. RESULTS AND DISCUSSIONS 

Accuracy and Efficiency of Leak Detection 
The system successfully detected water leakages with high accuracy by analyzing data from flow, soil 
moisture, and temperature sensors. The integration of these sensors reduced false alarms by cross-
verifying abnormal readings. 
Detection accuracy improved when multiple sensors confirmed the anomaly. 
Combining different sensors increases reliability and ensures better detection by reducing false positives. 

 

Fig 3: Sensors Output 
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The output shows that the Water Leakage Detection System has started and is working properly. 
The DHT11 sensor measures temperature and the humidity indicating a warm and dry environment. The 
soil moisture sensor shows a value of 1, meaning the area is dry with no water leakage detected,otherwise 
water leakage detected. The flow sensor shows a value of 0, indicating that no water is flowing. Since no 
water flow is detected, the system has blocked the water supply as a precaution to prevent any leakage or 
wastage. The system continues to check the sensor readings and will alert the user if any unusual 
conditions are detected. 

                                    

Fig 8: SMS Alert 

If a potential leak is detected or if the system identifies unusual conditions, SMS is sent to alert 
the user to take immediate action. This ensures that the user is informed about the system’s status even 
when they are not physically present, allowing timely intervention to prevent water leakage or damage 

V. CONCLUSION AND FUTURE WORK 

              The study on water leakage detection and localization highlights remarkable progress in 
leveraging IoT technology, machine learning algorithms, and sensor networks to improve the accuracy 
and efficiency of leak identification in water distribution systems. By integrating real-time data collection, 
wireless sensor networks, and advanced analytics such as artificial intelligence and data fusion, the system 
enhances leak detection and localization, reducing water loss and improving maintenance processes. The 
use of machine learning models, including Support Vector Machines and Neural Networks, has further 
refined the detection process by recognizing intricate patterns in pressure and flow data. As these 
technologies advance, they offer great potential for developing smarter and more sustainable water 
management systems to address the increasing challenges in urban water distribution. 
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