
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 07 Issue: 05 | May - 2023                                SJIF 2023: 8.176                                 ISSN: 2582-3930       

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                   |        Page 1 

Solar Based Automatic Irrigation System Using GSM Module 

 

Prof. Dr.G.H. Agrawal1, Ritik Ueeke2, Pranay Punyapawar3, Palay Dhamgaye4, Suraj Ghyar5, Rakesh 

Sirsikar6 

1,2,3,4,5,6, Department of Electrical Engineering, K.D.K. College of Engineering, Nagpur, India 

  

Abstract: solar-based automatic irrigation system using GSM (Global System for Mobile Communications) is 

a system that uses solar power to pump water and automatically irrigate crops or plants. The system is designed 

to reduce the workload of farmers and increase the efficiency of water usage in agricultural fields. The system 

consists of solar panels, a water pump, a control unit, sensors, and a GSM module. The solar panels are used to 

generate electricity, which powers the water pump. The control unit is programmed to manage the operation 

of the water pump and the sensors. The sensors are used to measure the soil moisture level and transmit the 

data to the control unit. The GSM module is used to send alerts to the farmer or user's phone when the water 

level is low, and the system needs attention. The GSM module is also used to remotely control the system, such 

as turning it on or off, or adjusting the water flow rate. The benefits of this system include increased efficiency 

of water usage, reduced labor costs, and improved crop yield. The system is also eco-friendly as it uses renewable 

energy from the sun to power the system. 

 

I. INTRDUCTION 

A solar-based automatic irrigation system using GSM 

is a system that uses solar energy to power an irrigation 

system, which is controlled by a GSM module. This 

system allows farmers to remotely control their 

irrigation systems using their mobile phones, ensuring 

that their crops are watered adequately and efficiently. 

The system consists of a solar panel, a battery, a pump, 

a water sensor, and a GSM module. The solar panel 

generates power from the sun, which is stored in the 

battery. The pump draws water from the source and 

pumps it to the crops through the irrigation system. The 

water sensor detects when the soil is dry and triggers 

the pump to start pumping water. The GSM module 

receives commands from the farmer's mobile phone, 

which can turn the pump on or off and provide 

information about the system's status. 

This system has many benefits, including reducing the 

cost of electricity by using solar energy, improving 

water conservation by only  

 

 

irrigating when necessary, and increasing crop yields 

by ensuring that the crops receive the right amount of 

water at the right time. Additionally, the remote-control 

feature allows farmers to manage their irrigation 

systems even  

when they are away from their farms, saving them time 

and improving their productivity. 

Overall, a solar-based automatic irrigation system 

using GSM is an innovative solution that can help 

farmers overcome the challenges of traditional 

irrigation methods and improve their crop yields.  

 

Fig.1.Block diagram 

II.HARDWARE COMPONENTS 

A solar-based automatic irrigation system using GSM 

technology would typically include the following 

hardware components: 
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Solar panels: These will be used to convert the energy 

from the sun into electrical energy to power the 

irrigation system. 

 

Charge controller: This will regulate the flow of 

electrical energy from the solar panels to the batteries 

to prevent overcharging and damage to the batteries. 

Battery: This will store the electrical energy from the 

solar panels and provide power to the irrigation system 

during periods of low sunlight. 

Water pump: This will be used to pump water from the 

source (e.g., well or water storage tank) to the irrigation 

system. 

Sensors: These will be used to measure various 

environmental parameters such as soil moisture, 

temperature, humidity, and light intensity. 

Microcontroller: This will be the brain of the system, 

processing sensor data and controlling the water pump 

and other components. 

GSM module: This will be used to communicate with 

the user or system administrator through text messages 

or phone calls. The module will also allow for remote 

monitoring and control of the irrigation system. 

Valves and pipes: These will be used to distribute water 

from the water pump to the plants in the irrigation area. 

Display unit: This will be used to display system status, 

sensor readings, and other information to the user. 

Enclosure: All the components will be enclosed in a 

weather-resistant container to protect them from the 

elements. 

 

 

III.WORKING 

A solar-based automatic irrigation system using GSM 

technology works by using solar energy to power the 

irrigation system, and GSM technology to control and 

monitor the system remotely. 

The system typically consists of a solar panel, a battery, 

a water pump, sensors, and a GSM module. The solar 

panel charges the battery during the day, which powers 

the water pump and the GSM module. The water pump 

is connected to the water source and the irrigation 

system and is controlled by the GSM module. 

The sensors are used to measure the moisture level in 

the soil and send this data to the GSM module. The 

GSM module then uses this data to decide when to turn 

on the water pump to irrigate the crops. The farmer can 

also remotely control the irrigation system using a 

mobile phone, by sending commands to the GSM 

module. 

When the moisture level in the soil falls below a certain 

threshold, the GSM module sends a message to the 

farmer's mobile phone, informing them that the 

irrigation system has been turned on. The farmer can 

then monitor the progress of the irrigation and turn it 

off when necessary. 

The advantage of using a solar-based automatic 

irrigation system with GSM technology is that it is 

energy-efficient, cost-effective, and easy to use. The 

system can also be remotely controlled and monitored, 

which is useful for farmers who are not always on the 

farm. 

IV.FUTURE SCOPE 

A solar-based automatic irrigation system using GSM 

technology is a promising field for future research and 

development. This system has several potential 

advantages over traditional irrigation systems, 

including improved efficiency, reduced energy 

consumption, and increased crop yield. 

With the use of solar panels, the system can operate 

without the need for grid power or traditional energy 

sources. The use of GSM technology allows the system 

to be remotely controlled and monitored, providing 

farmers with real-time updates on soil moisture levels 

and weather conditions, and the ability to adjust 

irrigation schedules accordingly. 

In terms of future scope, there is potential for the 

integration of other advanced technologies, such as 

machine learning algorithms, to optimize irrigation 

scheduling based on historical weather and soil data. 

Additionally, the use of sensors and actuators can be 

expanded to monitor and control other factors that 

affect crop growth, such as temperature and humidity. 
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Overall, a solar-based automatic irrigation system 

using GSM technology has significant potential to 

improve agricultural efficiency, increase crop yields, 

and reduce the environmental impact of traditional 

irrigation systems. As such, continued research and 

development in this field are likely to yield important 

advancements in the coming years. 

V. CONCLUSION 

In conclusion, a solar-based automatic irrigation 

system using GSM technology can be an effective and 

efficient way to manage irrigation in agriculture. This 

system utilizes solar energy to power the system and 

GSM technology to control irrigation remotely. 

The system can be programmed to automatically turn 

on and off based on specific schedules or soil moisture 

levels. Additionally, farmers can monitor and control 

the system remotely using their mobile phones, making 

it convenient and easy to manage irrigation from 

anywhere. 

The use of solar energy also makes this system 

environmentally friendly and cost-effective in the long 

run, as it reduces dependence on fossil fuels and can 

lead to significant energy savings. 

Overall, a solar-based automatic irrigation system 

using GSM technology can help farmers optimize 

irrigation and improve crop yields, leading to increased 

productivity and profitability. 
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