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Abstract 

Dams are mainly used for hydroelectricity and irrigation purposes that results in the 

construction of dams in larger areas. There are also risk factors related to existence of 

those dams. Therefore, it has become necessary to develop such automatic monitoring 

system regarding the opening of the dam gates thereby managing a system for 

maintaining a secure water level in dams. Mismanagement of dams can also lead 

manmade disasters. The dams that are present currently are monitored and controlled 

manually this ends up in pause in deciding. The proposed system involves automatic 

dam gate opening in alarming situations with real-time monitoring 24/7 on a mobile 

phone application anywhere internet data is available and the data can be seen on 20x4 

screen. The proposed system consist of special sensors for detecting various data and 

sending the data to the Arduino UNO controller when the level of water in the dam 

reaches to a certain level the gate gets opened gradually to release the water from the 

dam and to retain normal conditions in the dam the system also consist of manual mood 



 
 

for opening the gate. The system also consist of GSM module for sending SMS of flood 

warning to the public living near the area to leave which is in endangered by flood.   

 

 

 

1. Introduction 

The construction of the dames has significant role in our life as they are utilized for the 

purposes such as hydroelectric power generation, irrigation purposes. Now the issues 

the dam specialist are dealing with is that the climate conditions don’t remains the same 

and constantly checking of dams is impossible for them manual perceptions also take 

additional time. Even today we have been using traditional methods for managing and 

monitoring the dame’s gates and measuring the water level and other parameters. 

Furthermore, when the water level is exceeds in the dams due to heavy rains in and 

snow melt the water is released in the rivers, lakes and oceans depending on the dam’s 

location it can also cause massive floods in result which can leads many serious issues 

to those people who are living in the that areas. These all factors contribute towards the 

failure of a dam because in these situations we need continuous monitoring of a dam 

health. To overcome all these factors we need the use of IoT (Internet of Things) for 

continuous monitoring of dam health we propose a model where the dam gates will be 

opened autonomously in alarming situations. With the help of water level sensor the 

water level is measured in the dam continuously. All data regarding dam are send by 



 
 

the sensors to the controller and is displayed and updated all the time on a mobile 

phone application every time where internet is available. when the water level reaches 

the maximum level the water switch sensor is closed from opening condition and send a 

5 volt pulse to Arduino UNO for turning on the alarm pin. The dam gate gets open 

autonomously to release the unwanted water. The GSM module sends the message to 

the people which are endangered by flood living near. The proposed system consists of 

two modes one is manual and the other is automatic. 

2. Problem Statement  

  The dam monitoring are still done with manual inspections and manual processes. 

 The spill ways of dam in this modern IoT era still are operated on periodic 

assessments, visual operations and manual calculations. 

3. Objectives of Project 

 The proposed system is real-time monitored on a mobile phone application 24/7. 

 The dam gates are opened autonomously when water level reaches to a certain 

level. The dam gates can be opened manually by using mobile phone application. 

 The proposed system consists of GSM module for sending flood message to the 

public living near the area endangered by flood. 

4. Literature Review 

In [1] here sensors are used to sense the water level, soil moisture and floods then the 

dam gates are open when water level reaches the full reservoir level (FRL). The 

sensors are used to measure different levels and to check the water level and provides 



 
 

alert accordingly to the authorized user. When water level reaches to the water sensor, 

it is sensed and an alert is given to the authorities using software application and when 

it reaches the second higher level another alert is sent on application. When it exceeds 

maximum water level, a red alert is given to the sensors to provide a signal to the 

microcontroller so the dam gates are open automatically. In [2] this paper intends to use 

microcontroller for monitoring and controlling the water distribution management by 

usage of various sensors, control valves, automatically & proactively manage outflow 

during crisis by using statistical data of the environment. In [3] the system is capable of 

sensing drain water and tidal water. By sensing drain water, it controls a pump to 

irrigate excessive water. DC motors are used to control the movement of dam gates. 

Arduino UNO is used as the processor. A control box is provided to control and observe 

the condition of the whole system. 

In [4] This project is a AT89S51 microcontroller-based dam gate control system which 

helps in keeping an eye on the frequent usage of water resources from dam for 

irrigation purposes and efficient operation of dam gate according to the level of water 

and also helps in indicating about flood to people living in the surrounding. This 

proposed mechanism of dam gate control reduces the water wastage and efficient 

usage of available water is ensured. In [5] the remote monitoring system measures 

water level using ultrasonic and pressure sensors and processes data using an 

ATmega2560-based microcontroller using cellular communication via the Message 

Queuing Telemetry Transport protocol. Field testing shows accurate data when 

compared to established gages and proves the viability of the sensor as a low-cost, 

long-term remote monitoring option for dams. In [6] the proposed framework has the 



 
 

ability to initiate constant alarms regarding the current status of the dam and also 

intimates when the dam quality has been changed from the normal conditions. To 

enhance the wear and tear in the structure of dams, a temperature sensor has been 

employed. In a nutshell, the proposed architecture aims to automate the working 

process of dams irrespective of their traditional diverse conditions. 

In [7] the sensors installed into dam's structure and in reservoir measure physical 

quantities of interests such as seepage flow, water level, and deformation, pressure and 

temperature parameters. In this paper, the remote terminal unit (RTU) based on 

DSPIC30F4011 microcontroller is mainly designed to precisely measure, store and 

transmit instruments output to the computer server including real-time communication 

for dam behavior monitoring system. In [8] the main objective of this project is to 

develop a mechatronics-based system. This system will detect the level of water and 

estimate the water inflow rate in a dam and thereby control the movement of gates 

using IOT in a real-time basis. It offers more flexibility over existing systems. In [9] In 

this paper we have proposed and implemented a novel idea of automating the process 

of dam management from collecting the data of water level to control the dam gates. 

This idea will help us to streamline the control of dams throughout the country and 

reduce the manpower for dam maintenance.  

In [10] The Internet of Things (IoT) is one of the newest and fastest-growing disciplines 

of technology. Using a web server as an interface, the IoT on this prototype allows for 

real-time management and monitoring of water level. Ultrasonic sensors for reading 

water level data and stepper motor actuators for sluice gate control are utilized in 

conjunction with an ESP 32 micro-controller. In [11] here, two ultrasonic sensors are 



 
 

connected to determine the level of water; water flow sensor is used to know the speed 

of water; rainfall sensor is used to determine the rainfall. After measuring all the factors, 

the data is processed to the Node MCU, which will act as a transmitter and it will 

transfer the data through the wireless communication to the another Node MCU, which 

was situated at the office present at the dam and it will act as a receiver. After analyzing 

all the values, if the values exceed the limit, an alert will be sent to the authorities and 

then automatically the dam gates will get open. In [12] this project describes the 

creation of a control system for “Dam Gate Automation Control System Based on 

Arduino”. The objectives are to propose a control system for gate opening based on 

water level, design a control system of dam gate that can work fully automated by using 

Arduino and fabricate a prototype of the dam gate control system. With implementation 

of water level sensor, the opening and closing of the dam gate can be controlled by 

sending signal to servo motor to control the dam gate’s movement. At various levels, 

the water level is monitored, and the gate is controlled to close or open. 

5. Methodology for Implementation of Project 

5.1. Components 

1. Arduino UNO 

2. Adaptor 

3. GSM module 

4. 2 Gear motors 

5. Water float (switch) sensor 

6. Water level sensor 



 
 

7. Limit switch 

8. Water flow sensor  

9. 20x4 LCD  

10. Water pump module 

11. Solenoid valve 

12.  WI-FI chip 

5.2. Working 

In this design project consists of GSM module the design structure consists of two 

spaces for filling water in it and they are considered to be rivers at some distance from 

the dam each of the river consist of water float sensor when the water level gets high 

the float sensor sends pulse to the Arduino UNO controller the controller directs the 

signal to the GSM module the GSM module further sends SMS to the public living in the 

area endangered by the flood the water of the two rivers are directed towards the dam 

with the help of solenoid valve which we will operate manually. The dam consists of 

water level sensor, water float sensor, water flow sensor, rain sensor, turbidity sensor all 

the data from these sensors are displayed on a mobile phone application using mobile 

phone data or WI-FI anywhere and the data is updated with time the data regarding the 

dam is also shown on 20x4 LCD when the water level gets high in the dam the water 

float circuit is closed and it sends 5 volt pulse the Arduino UNO the and the alarm pin is 

on the gates of the dam are then opened gradually using gear motors and the water is 

released in a controlled manner to retain normal level of water in the dam. The water is 

stored in the downstream in a tank where the water is taken back to the dam by using 

water pump for repeating the process again. The dam is consists of a manual mode as 



 
 

well for example the water level gets high in the dam and the water level sensor is not 

working properly so for that we are using limit switch sensor which will send the signal 

to the Arduino that the water level is high so we can open the gate by manual mode by 

using mobile phone application it means we can control it remotely as well. 

5.3. Autonomous Dam Gate Opening Flow Chart 
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The sensed data is sent to the 

Arduino controller.  

Collected sensed data is forward to the 

wireless 20x4 LCD and mobile phone 

application anywhere connected with WI-

FI all the time 24/7.  

Every time new water level and rain 

update and other data are updated on 

LCD and mobile phone application 24/7.  

If float switch 

send 5v pulse 

to controller 

and alarm is 

on  

Open the dams gradually through 

gear motors to retain normal 

conditions. 

The released water is stored in 

a downstream tank and. 

The water is taken back towards the 

dam with the help of water pump 

module to repeat all the process again 

The End  



 
 

 

 

 

 

5.3.1.  Manual mode Flowchart 
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5.4. Block diagram 

 

 

                           

 

                                                                                                                                                   

Components Price 

Adaptor 700 

WI-FI Chip 1500 

Arduino UNO 3000 

Water Float (Switch) 

Sensor (4) 

500*3=1500 

Water Level Sensor 500 

  

  



 
 

Limit Switch Sensor 500 

2 12V DC Motors 1500*2=3000 

GSM Module 15000 

  

  

  

  

Solenoid Valve 1500*2=3000 

20x4 LCD 1500 

Water Pump module 2000 

Total Price + 

Miscellaneous 

65000 
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FYDP Report 

         



 
 

 

 

7. Utilization of Project Results 

 

Our project can help in public safety by sending SMS to public living near the areas of 

flood endangered. Our project will help in converting human operated work in dam to 

IoT technology. 
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