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Abstract: In the current era, ecosystem protection is a major problem. Now a days, the burning issue is damaging of 

natural vegetation, deforestation is one of them. Forest fire does more damage as compared to the damage done by 

the mankind for their own purposes. Most of the times, when someone notice about the fire, it is too late because the 

fire has already spread. At that time taking precaution is just worthless. That’s why taking pre-safety measures is 

more beneficial . As technology has taken us to a new era, by implementing it we can preserve the floras and faunas 

and hence we can let the whole ecosystem work properly. As we are aware of the fact that increase in carbon dioxide 

is leading to global warming and  trees are the main constituent to lessen the carbon dioxide level. So if forest fire is 

not taken in concern then we will have to face the toughest time. For the solution of this burning issue we designed a 

system based on GSM (Global System for Mobile Communication) & GPS (Global Positioning System) technology. 

This system  has  interesting properties that make it useful for detection and prevention of forest fire. The intuitive 

description of this system is quite simple, can be implemented practically at a reasonable cost. 
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1.Introduction: 

Earth is an intrinsically flammable planet owing to its cover of carbon-rich vegetation, seasonally dry climates, 

atmospheric oxygen, and widespread lightning and volcano ignitions. The forest provides a home for wildlife, 

they support many types of flowers, they provide oxygen. As they are surrounded by oxygen, the combustion 

reaction takes place rapidly.  Harmful forest fire can be strongly influenced by the amount and condition of fuel 

available to burn (leaf litter, bark, leaves and branches). When forest fire occurs, the spread of wildfires varies 

based on the flammable material present, its vertical arrangement and moisture content, and weather conditions. 

As now a day, earth is in burning condition and the hot climate getting unsuitable for both animals and people. 

As increase in carbon dioxide is leading to global warming and trees are the main constituent to lessen the carbon 

dioxide level. So if forest fire is not taken in concern then we will have to face the toughest time. If we will take 

a look in which area of INDIA most forest fire occur in every year then the below figure shows all the area. 

 

 
 

The expenditure made by government is too high(i.e in crores) and despite of that we are not able to save the 

valuable trees and rare animal species. 
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2. Causes of Forest Fire: 

The most common cause of wildfires varies throughout the world. In Canada and northwest China, for example, 

lightening operates as the major source of ignition. In other parts of the world, human involvement is a major 

contributor. In Africa, Central America, Fiji, Mexico, New Zealand, South America, and Southeast Asia, 

wildfires can be attributed to human activities such as agriculture, animal husbandry, and land-conversion 

burning. In China and in the Mediterranean Basin, human carelessness is a major cause of wildfires. In the 

United States and Australia, the source of wildfires can be traced both to lightning strikes and to human activities 

(such as machinery sparks, cast-away cigarette butts, or arson). Coal seam fires burn are in thousands around the 

world, such as those in Burning Mountain, New South Wales, Centralia, Pennsylvania, and several coal-

sustained fires in China. They can also flare up unexpectedly and ignite nearby flammable material. 

3. Effect of Forest Fire on Climate: 

Heat waves, droughts, cyclical climate changes such as El Niño, and regional weather patterns such as high-

pressure ridges can increase the risk and alter the behavior of wildfires dramatically. Years of precipitation 

followed by warm periods can encourage more widespread fires and longer fire seasons. Since the mid-1980s, 

earlier snowmelt and associated warming has also been associated with an increase in length and severity of the 

wildfire season in the Western United States. Global warming may increase the intensity and frequency of 

droughts in many areas, creating more intense and frequent wildfires. A 2015 study indicates that the increase in 

fire risk in California may be attributable to human-induced climate change. A study of alluvial sediment 

deposits going back over 8,000 years found warmer climate periods experienced severe droughts and stand-

replacing fires and concluded climate was such a powerful influence on wildfire that trying to recreate 

presettlement forest structure is likely impossible in a warmer future. 

Intensity also increases during daytime hours. Burn rates of smoldering logs are up to five times greater during 

the day due to lower humidity, increased temperatures, and increased wind speeds. Sunlight warms the ground 

during the day which creates air currents that travel uphill. At night the land cools, creating air currents that 

travel downhill. Wildfires are fanned by these winds and often follow the air currents over hills and through 

valleys. Fires in Europe occur frequently during the hours of 12:00 p.m. and 2:00 p.m. Wildfire suppression 

operations in the United States revolve around a 24-hour fire day that begins at 10:00 a.m. due to the predictable 

increase in intensity resulting from the daytime warmth. 

4. Proposed Model: 

A big geographical area should be divided into small areas according to the size of the particular area (i.e any 

irregular shape) and then we will make a passage between two geographical area so that we will able to reach 

each and every area in a quick manner. This passage will dislink one small geographical area from another,when 

fire catches in particular area. It should be made such that the fire caught in one section should not reach the 

other section and we can easily go to any place for maintainence. A tower should be located in each small area in 

which components that we are going to use are mounted, which is operated by the supply from the solar 

panel(renewable sources). An operating station should be built in that geographical area to communicate with the 

sensor and to take preventive action. People are appointed to look after the problems and do the required 

maintainence. The extinguishment process can be done in various manner like helicopter should be implemented 

in this process, fire rescue team if needed. The overall concept that we are going to built is much more lesser 

than the amount of money the government pay in each year for the forest fire. 
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4.1. Component Used: 

1. Arduino GSM & GPS Module 

2. Relay Circuit 

3. Fire Sensor 

4. Smoke Sensor 

5. Power Supply Kit 

6. AVR Microcontroller(ATMega 16) 

 

 
 

 Power Supply Kit 

 Fire Sensor (Depends upon the geographical area) 

 Relay Circuit 

 AVR Microcontroller(ATMega 16) 

 GSM & GPS kit 

 Buzzer 

4.2. Power supply: 

 Transformer - steps down high voltage AC mains to low voltage AC. 

 Rectifier - converts AC to DC, but the DC output is varying. 

 Smoothing - smoothes the DC from varying greatly to a small ripple. 

 Regulator - eliminates ripple by setting DC output to a fixed voltage. 
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4.3 Relay: 

A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field 

which attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two 

switch positions and they are double throw (changeover) switches. 

 

 

4.4 Implementation: 
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4.5. Hardware requirement: 

Arduino: 

 BLOCK : Microcontroller & GSM &GPS Circuit 

 MICROCONTROLLER TYPE : ATMega16 

 ANALOG/DIGITAL : Digital 

 PINS FOR INTERFACE : 16 Pins 

Software used: 

Embedded C 

 

Arduino.cc: 

The software program for home automation using Android app is written in Arduino programming language 

called Processing. Arduino Uno is programmed using Arduino IDE software that you can download from 

arduino.cc. The developed code is then burnt to the chip using a USB cable. 

5. Conclusion: 

If this type of project is implemented by the Government then many lives can be saved including humans and 

animals as well as valuable trees. It can also save capitals, time and manpower. Implementation of this project 

can solve many of the environmental issues. 
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