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Abstract— Agriculture is back bone of Indians. Being 

Agricultural dependent nation implementation of smart 

systems is very much essential in agricultural sector. 

Decrease in quantity of water used without causing negative 

effects to quality of product is very big challenge. This 

Arduino based smart Irrigation system effectively manages 

the amount of water used supplies required quantity of water 

that is required for specific crops based on climatic 

conditions so that wastage is totally reduced. In this system 

we use a soil moisture sensor to sense amount of water 

available in soil based on that data we supply required 

quantity of water. We will also use various other sensors to 

get details of local environmental conditions. 
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I. INTRODUCTION 

Agriculture is backbone of Indian economy. In our country 

agriculture depends on monsoons. Occurence of  monsoons 

is very insignificant in these years. So farmers need to 

depend on other sources of water irrigation like ponds, 

lakes, rivers and underground water sources. Since delaing 

with these water sources in not very economical we need to 

implement effective systems for handling this water for 

irrigation. 

This systems periodically turns on and off the 

irrigation system based on the moisture content in soil and 

also temperature of local area. If the temperature sensor, 

humidty sensor and rain sensor senses any occurrence of 

rain then this system gradually manages timing of irrigation 

so that excess of water is not supplied to land. This system is 

completely dust and water proof so that external 

environmental conditions wont effect functioning of this 

system. 

Moisture Sensor[1] is a simple breakout for 

measuring the moisture in soil and similar materials. The 

soil moisture sensor is pretty straight forward to use. The 

two large exposed pads function as probes for the sensor, 

together acting as a variable resistor. The more water that is 

in the soil means the better the conductivity between the 

pads will be and will result in a lower resistance, and a 

higher SIG out. 

The smart irrigation system can also store the data 

of moisture and environmental conditions in a given area for 

future analysis.It uses a sd card module to store the 

information.Periodical data can be stored and analysed so 

that effective irrigation is possible.Reduction of manual 

workers can also be obtained by this system. 

II. SYSTEM ANALYSIS 

This smart irrigation system uses Arduino microcontroller 

interfacing with various other sensors to obtain desired 

results. This sytem establishes universal network by 

interfacing other systems to obtain data of given area. This 

system also gives information about power failures, water 

levels in sources.  

In proposed model we made use of Arduino uno 

based on ATmega328 microcontroller. The ATmega328 

[2] is a single-chip microcontroller created by Atmel in 

the megaAVR family. For transmitting data over the internet 

we have used Ethernet chip ENC28J60. The ENC28J60  IS 

Ethernet controller has  Integrated MAC and 10BASE-T 

PHY .It also has  Receiver and collision squelch circuit. It 

Supports one 10BASE-T port with automatic polarity 

detection and correction. 

                  In this system temperature sensor senses the 

temperature and transmits the data to arduino. Also humidty 

sensor gives the information about humidity. Rain sensor 

process information about rainfall. All the information is 

processed by arduino and compares those values with 

predetermined values given by user while programming 

.Based on final results the microcontroller determines the 

quantitiy of water required by fields and switches on 

required sprinklers and pumps. 

                 After the required quantity of water is supplied to 

given area, again information about moisture content is sent 

to microcontroller by all sensors. So that sprinklers and 

pumps get turned off. If any power breakout or short circuit 

happens the required counter measures are also provided. 

III. PROPOSED SYSTEM 

The main objective of this system is to study water 

requirement of various types of crops based on climatic 

conditions and supply the required water via pumps and 

sprinklers. 

 
Fig 1: Block diagram of proposed system 

A. Power supply:  

For various embedded parts of the system we have used  9v 

dc power supply from an external power source 

Alternatively we can also use 9v dc battery. 

https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Atmel
https://en.wikipedia.org/wiki/MegaAVR
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B. Arduino [1]:  

Arduino/Genuino Uno is a microcontroller board based on 

the ATmega328P. It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, a 16 

MHz quartz crystal, a USB connection, a power jack, an 

ICSP header and a reset button. It contains everything 

needed to support the microcontroller. 

C. Moisture sensor[2]:  

A soil moisture sensor can read the amount of moisture 

present in the soil surrounding it. It's an ideal for monitoring 

an urban garden, or your pet plant's water level. The  soil 

moisture sensor uses Immersion Gold which protects the 

nickel from oxidation. Electroless nickel immersion gold 

(ENIG)  has several advantages over more conventional  

sensor 

D. Temperature sensor[3]:  

LM35 is a precision IC temperature sensor with its output 

proportional to the temperature (in oC). The sensor circuitry 

is sealed and therefore it is not subjected to oxidation and 

other processes. With LM35, temperature can be measured 

more accurately than with a thermistor. It also possess low 

self-heating and does not cause more than 0.1 oC 

temperature rise in still air.    

E. Humidity sensor[4]:  

The HDC1000 is a digital humidity sensor with integrated 

temperature sensor that provides excellent measurement 

accuracy at very low power. The device measures humidity 

based on a novel capacitive sensor. The humidity and 

temperature sensors are factory calibrated. The innovative 

WLCSP (Wafer Level Chip Scale Package) simplifies board 

design with the use of an ultra-compact package. The 

sensing element of the HDC1000 is placed on the bottom 

part of the device, which makes the HDC1000 more robust 

against dirt, dust, and other environmental contaminants. 

The HDC1000 is functional within the full -40°C to +125°C 

temperature range. 

F. LCD Module[5]:  

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x2 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. A 16x2 LCD means it can 

display 16 characters per line and there are 2 such lines. In 

this LCD each character is displayed in 5x7 pixel matrix. 

This LCD has two registers, namely, Command and Data.  

G. SD CARD SHEILD [6]:  

This provides a storage space for your Arduino. Users can 

read/write SD card via Arduino’s built-in SD library. It 

supports SD, SDHC and Micro SD cards. It will only 

occupy the SPI port of our Arduino. All the details regarding 

energy consumption can be stored on sd-card. The 

operational voltage of this shield is 3-5v.The operational 

current is 0.1-100 milli amps. It supports sd/micro sd cards 

upto 32gb capacity. The connection scheme of arduino to sd 

card shield is as follows D4:SD_CS,D11: 

SD_DI,D12:SD_DO,D13: SD_CLK 

IV. RESULTS 

Smart irrigation systems takes the content of moisture levels 

from soil and supplies details to arduino and therby turning 

on appropriate pumps and  sprinklers. 

 
Fig. 1: Showing the moisture sensor 

 
Fig 2: Showing arduino along with pump and various 

Sensors 

 
Fig 3: Complete setup of Arduino based smart irrigation 

system along with moisture and humidity sensors. 

V. ADVANTAGES 

Smart irrigation systems offer a variety of advantages over 

traditional irrigation systems.  Smart irrigation systems can 

optimize water levels based on things such as soil moisture 

and weather predictions.  This is done with wireless 

moisture sensors that communicate with the smart irrigation 

controls and help inform the system whether or not the 

landscape is in need of water.   

http://www.engineersgarage.com/articles/temperature-sensors
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VI. CONCLUSIONS 

Effective water management very much necessary these 

days because of scarcity of water. Effective water 

management also paves a way for effective power 

consumption. This smart irrigation system will become 

solution for those problems. 
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