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ABSTRACT 

Deforestation causes a critical threat to natural world, leading to loss of biological diversity, habitat destruction, and also adverse 

effects in the climate. To fight against this challenge, our project presents a deforestation control and system monitoring that 

utilizes LoRa (Long Range) technology and a range of sensors, including fire, smoke, DHT11(humidity and temperature), sound 

and tilt sensors, integrated with Arduino. This innovative system offers an effective solution for early detection, monitoring, and 

control of forest fires, thereby to come up with the mitigation of environmental damage and conservation of forests. The project 

operates on principles of real time acquisition, transmission, and remote monitoring. 
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I. INTRODUCTION 

 

Forest is a conditional feasible resource that can  revitalize but it requires a certain duration of time to maintain its operation and it 

plays an important role in our daily lives because we depend upon it for our survival. The forest resources in India was found to be 

exhausted which is much high. Rapid over-exploitation, industrialization and also urbanization have been resulted in loss of forest 

cover to alarming rate permanently. Deforestation was only the main cause for the climate change. We really face a lot of problems 

because of deforestation. There is a need for high protection and continuous monitoring of the forest. So there is a need for global 

forest surveillance device used to detect deforestation, fire and any other illegal activities. Different measures were taken in 

consideration for controlling such effects. At first human power was used to monitor forest area. But due to this the human life will 

be kept in risk and also cant monitor and control the whole forest easily. 

 

LoRa Technology is  used for very long distance communication without any Wi-Fi module. It is based on the spread spectrum 

modulation approaches which are  derived from chirp spread spectrum (CSS) technology. It is a less power, long range wireless 

platform which become de facto wireless platform of internet of things (IOT). 
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This paper mainly describes on forest monitoring system like deforestation, fire, smoke, humidity and temperature with different and 

large number of  sensors and also it will let us know the illegal sounds in the forest using sound sensor.  

II. LITERATURE SURVEY 
The study [1] is focused on evolving of forests. It is completely concentrated on struggle between safeguarding the forest and also 

diversion towards their use for the justifiable resources. Roughly around 1.52 million hectares of all  the forest places were redirected 

for non-forestry usage from the year 1980. 

 

The paper [2] mainly describes about the forest monitoring and various issues in the forest. It also helps us to understand the forest 

present status with respect to the demand supply of wood, fuel, timber and also any kind of non-wood products in the forest. It also 

describes about the contrasting policies and management initiatives in the forests. 

 

The study [3] tells about various responsibilities and powers of employees and officers of forest department which includes 

development team, field director, forest resource management, chief conservator of forest ,foresters and many like this. They are 

having many duties and responsibilities on forest deforestation and forest fires. 

 

The paper [5] describes the new ideas of forest monitoring system using a different technology calles as LoRa technology. And also 

using different sensors for sound, humidity, fire and smoke we monitor the issues in the forest and give a message to the forest 

management team.This innovative system offers an effective solution for early detection, monitoring, and control of forest fires, 

thereby contributing to the conservation of forests and the mitigation of nature damage. The project operates on the principles of real-

time data acquisition, transmission, and remote monitoring. 

III. EXISTING MODEL 
An IOT(Internet of Things) based forest monitoring system was created earlier by taking the help of forest owners by considering 

various illegal issues in forests to control deforestation in forest areas, climatic changes like humidity& temperature, fire detection, 

soil moisture. But the disadvantage is that it require Wi-Fi module. Without Wi-Fi module the system does not work. [10] 

IV. PROPOSED MODEL 
The proposed model describes the use of different modules to measure various parameters in forest areas without any human 

interaction and to send the data without any Wi-Fi module to the forest department.[9] It is an low cost system to monitor forest illigal 

activities, measure the humidity in the soil using humidity sensor, fire detection using flame sensor and with many other advantages. 

The system comprises the following key components: 

1. LoRa Technology: LoRa is employed for long-range communication, enabling the remote data transmission from the field 

to the near central monitoring station. It certifies a reliable and extended wireless range, making it acceptable or remote 

forested areas.[8][13] 

 

2. Arduino NANO:  Arduino is a tool for doing computers that can sense and control more of the physical world than your 

desktop computer. It's an open-source  computing platform which is based on a simple micro controller board, and a 

developed environment for writing software for the board. Arduino NANO is used in this project for both the  transmission 

and  also receiving the data. 

 

3. Fire and Smoke Sensors: Fire and smoke sensors are placed in the forest areas. They are designed to detect the fire and 

smoke, triggering alarms in real time when anomalies are detected. 

 

 

4. DHT11 Sensor: The DHT11 sensor measures different environmental parameters such as temperature, humidity. These data 

points are crucial for assessing forest conditions, as they influence fire risk. It is a low cost for measuring the temperature and 

humidity.[6][7][11][12] 

 

5. Soil moisture sensor: This sensor is used for testing  the moisture of soil, when the soil is having water shortage, the output 

will be at high level, else the output will be  at low level. By using this sensor we  can automatically water the flower plant, 

or any other plants requiring automatic watering technique. 

 

6. Sound Sensor: Sound sensor is used to detect unusual noises, which can be indicative of unusual activities or disturbances in 

the forest.so due to this a person can easily find the disturbance coming from the forest and can take action.[4] 

 

7. Tilt Sensor: Tilt sensors are placed on trees to detect any sudden changes in tree angle. This can be a sign of illegal  

activities or tree falls. 
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8. DC stepdown bug converter:  LM2596 is the AC to DC step down regulator, which is adjustable +1.23 to 35v dc output, 

2A. Ideal for projects requiring a regulated power supply which are battery operated. The LM2596 regulators are monolithic 

ICs  which provide all the required functions for a step-down (buck) switching regulator, and  it is capable of driving a 3-A 

load with a very excellent load and line regulation. These devices are available in  output voltages of 3.3 V, 5 V, 12 V which 

are fixed  and an output version which is adjustable. It requires a minimum number of external components, these regulators 

are very  simple to use and also includes internal frequency compensation, and a fixed frequency oscillator. 

 

 

9. SIM 900 GSM module: SIM 900 GSM module is used for passing the message to the forest monitoring team so that if any 

issue arises they can get a better solution  andso the issue.  

The system operates as follows: 

1. Sensors continuously monitor their respective environmental parameters. 

2. When a sensor detects an anomaly, it sends a signal to the Arduino controller. 

3. The Arduino processes the data and transmits it via LoRa to a central monitoring station. 

4. At the monitoring station, the data is received, analyzed, and displayed on a user-friendly interface. 

5. In the event of fire detection, alerts are immediately sent to relevant authorities for rapid response. 

By employing this Deforestation Control and Monitoring System, the project aims to address deforestation challenges by providing a 

real-time data on environmental and climatic conditions, ensuring early detection of fires and illegal activities, and enabling prompt 

intervention to protect forests and biodiversity. The use of LoRa technology ensures that even remote forested areas can be effectively 

monitored and protected. This project aligns with the global efforts to combat deforestation and preserve the natural environment. 

The implementation of this system demonstrates a proactive approach to environmental conservation and can be a valuable tool for 

authorities, environmentalists, and organizations committed to protecting our forests. 

 

V. BLOCK DIAGRAMS 

 

 

Fig 1- Transmitter 
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Fig 2- Receiver 

VI. ADVANTAGES 

 
1. Deforestation Control 

2. Fire Detection  

3. Soil Moisture Testing 

4. Disturbance Monitoring   

5. No Use of Wi-Fi Module 

6. Efficient Change Detection  

 

VII. CONCLUSION 

 
Our project Designed to present a Deforestation Control and Monitoring System that utilizes NRF24L01 as a Lora (Long Range) 

technology and a range of sensors, including Flame Sensor to detect fire, Mq2 Sensor to detect Gas and Smoke, DHT11 (humidity and 

temperature) Sensor to detect Temperature and Humidity Levels, Moisture Sensor to detect Moisture Content of The Trees, and tilt 

Sensor to detect Tree Fall in the forest, All this sensors are integrated with Arduino Nano. And also We use Sim900 GSM Module to 

Send the processed Data Through Sms Alert. 

 

This innovative system offers an effective solution for early detection, monitoring, and control of forest fires, thereby contributing to 

the conservation of forests and the mitigation of environmental damage. The project operates on the principles of real-time data 

acquisition, transmission, and remote monitoring. 

 

VIII. RESULTS 

                                  

Fig 3: Moisture sensor Detection 
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Fig 4: Fire Detection 

 

IX. ACKNOWLEDGEMENT 
We would like to thank all the authors of different research papers referred during writing this paper. We gained more knowledge 

while writing this paper and it is very helpful in doing further research. 

 

X. REFERENCES 

 
[1]. F. L. Lewis “Wireless Sensor Networks”- Chapter 4, Smart Environment: Technologies, 

Protocols and Applications  

[2]. K.Vighneshwaran, T.Muruganantham, “High Performance Hardware for data detection in Single Carrier Frequency division 

multiple access based massive MIMO”, International Journal of VLSI and Signal Processing, 2014  

[3]. Josue Toledo-Castro, Pino Caballero, “Management of Forest Fires Using Iot Devices”, International Conference on Mobile 

Ubiquitous, 2018  

[4]. Elena Olteanu, Victor Suciu, “Forest Monitoring System Through Sound Recognition”,  

International Conference on Communications, 2018 

[5]. Dexter Meadows, Randy Foltz, “Effects of AllTerrain Vehicles on Forested Lands and  

Grasslands” 

[6]. N.Sathurappan, Sumi.P, “Measurement of environmental conditions using roboticgripper”, International Conference on Advanced 

Computing and Communication Systems, 2015  

[7]. Siddiq Wahyu Hidayat, "Infant Incubator Temperature Controlling and Monitoring System by Mobile Phone Based on Arduino", 

International Seminar on Research of Information Technology & Intelligent Systems, 2019 

[8]. Ishan Tripathi, "Wireless environmental parameters monitoring and SMS alert system", International Conference on Information 

Technology, 2016 

[9]. M. Centenaro, L. Vangelista, A. Zanella, and M. Zorzi. (2016, Oct) LongRange Communications in Unlicensed Bands: The 

Rising Stars in The IoT And Smart City Scenarios. IEEE Wireless Communications. 23(5) Available: 

https://ieeexplore.ieee.org/document/7721743/. 

[10].A. Ikpehai et al., (2018,Nov 28). Low-Power Wide Area Network Technologies for Internet-of-Things: A Comparative Review. 

IEEE Internet of Things Journal, 6(2), pp. 2225-2240.  

[11].S. Saha and A. Majumdar, "Data Centre Temperature Monitoring With ESP8266 Based Wireless Sensor Network and Cloud 

Based Dashboard With Real Time Alert System," in 2nd DevIC, Kalyani, India, 2017. 

[12].T.Cao-Hoang and C. N. Duy, (2017.April) "Environment Monitoring System for Agricultural Application Based on Wireless 

Sensor Network," presented at the Seventh International Conference on Information Science and Technology (ICIST). 

[13]. L. F. Ugarte, M. C. Garcia, E. O. Rocheti, E. Lacusta, L. S. Pereira, and M. C. De Almeida, "LoRa Communication as a Solution 

for Real-Time Monitoring of IoT Devices at UNICAMP." 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ijariit.com/

