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Abstract— A Landslide is a geological phenomenon that 

includes a wide range of ground movements. Landslide 

hazards have caused loss of human lives, failure of 

structures, damage to agricultural lands and the natural 

environment. To overcome this, monitoring is essential to 

predict the behavior of landslide and forecasting which 

storms can trigger large number of landslides. This can help 

saving number of lives and prevent loss of life and property 
as people will be aware of the upcoming danger and can 

take necessary steps for safety. The purpose of this system is 

developing and testing of landslide early warning system. 

The early warning system uses sensors network for 

monitoring factors like rainfall, soil moisture, ground 

movements etc.  A microcontroller ATMEGA328 is used to 

process the input signal and activate the alarm. Network of 

IOT is used in the project that helps updating the 

information about landslide on the internet.  Webpage is 

developed to analyze the instantaneous data. Wireless 

landslide monitoring systems collect environmental data 
from the slope and transfer it to connected computer 

systems. It monitors and detects the landslide and alert 

people from landslide hazards. 
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I. INTRODUCTION 

Landslides have always existed on our planet. The surface 

of earth both on land and beneath the oceans is continuously 
being modified by mass movements operating in response to 

gravitational forces. One effect of the mass movements 

termed landslides can reduce the gradient of hill slopes to 

stable angles. Landslide is generally classified as mass 

movements of rock, debris, and soil down a slope of land. 

While landslides are a naturally occurring environmental 

hazard they have recently increased in frequency in certain 

areas due to human activity. Although there are many 

different causes of landslides, they all have two things in 

common. According to our survey they are the results of the 

failure of the soil and rock materials that make up the hill-
slope and they are driven by gravity. Land Slide monitoring 

is based on geotechnical instrumentations by using sensors 

like temperature sensors, rainfall sensors, vibration sensor, 

accelerometer, soil moisture sensors.  However, cable based 

monitoring systems are costly, require continuous 

maintenance, and are limited in their communication 

flexibility. To overcome these limitations, wireless sensor 

networks and Internet of things are a viable alternative 

technology. Solar panel is used for power generation. 

Testing module is developed to avoid system failure. It 

approximately affects 15% of land areas of India which is 

approximately 0.5 million square kilometer. To overcome 
this, an effective technology called wireless sensor 

technology is used because this can respond to rapid change 

of data, hence landslide is predicted with at most accuracy. 

Natural disasters are becoming more severe. One important 

reason is the results of global warming around the world 

causing many of the disasters. To carefully protect people in 

these areas, we need a monitoring and alarm system. 

II. LITERATURE REVIEW 

Referring different research papers and books we get 

knowledge of latest technology and implementation design. 

Table-1 shows list of these researches that we have referred. 

Sr. 

No. 

Researcher/ 

Author 
Topic 

1. 
Yingbin Zhang 

 

Earthquake-Induced 

Landslides 

2. E S Julian 
Landslide early 

warning system 

3. 
Y. Lami, D. Geno Catalot, 

N .Fourty, A. Lagreze 

Wireless sensor 

network for 

landslides prevention 

Table 1: 

III. GEOLOGICAL SURVEY 

A. Natural causes of Landslides 

1) Earthquakes: Seismic activities have always been a 

main cause of landslides throughout the world. Any 

time plate tectonics move the soil that covers them with 

it. When earthquakes occur on areas with steep slopes, 

many times the soil slips causing landslides. 
Furthermore, ashen debris flows caused by earthquakes 

can also trigger mass movement of soil. 

2) Heavy Rainfall: When sloped areas become completely 

saturated by heavy rainfall many times landslides can 

occur. Without the aid of mechanical root support the 

soil simply runs off when it contains too much water. 

3) Volcanic Activity: Some of the largest and most 

destructive landslides known have been associated with 

volcanoes. These can occur either in association with 

the eruption of the volcano itself, or as a result of 

mobilization of the very weak deposits that are formed 
as a consequence of volcanic activity.  

B. Human causes of Landslides 

1) Clear Cutting: Method of timber harvesting which 

completely removes all old growth timber from the 

area. This method is hazardous because it destroys the 

existing mechanical root structure in the area. 
2) Mining: Mining operations that use blasting techniques 

often cause other areas that are at the risk of sliding to 

slide due to vibrations under the soil. 
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IV. EXISTING SYSTEM 

 Necessary actions are taken only after landslide 

occurred. 

 Need human help for checking position to detect 

weather fall can occurred or not. 

V. PROPOSED SYSTEM 

A. Transmitter Section 

 
For the observation of mass movements it is very important 

to define which measuring sensor could be used for a special 

failure mechanism. In order to observe slow movements like 

creeping, very sensitive measuring sensors are necessary 

that can detect small elongations. To run an outdoor wireless 

sensor network for years, standard batteries or solar cells are 

used. 

1) Accelerometer- Accelerometer measures the 

acceleration along three orthogonal axes. It can measure 
the static acceleration of gravity in tilt-sensing 

applications, as well as dynamic acceleration resulting 

from motion, shock, or vibration. 

2) Rain Sensor- The rain sensor module is an easy tool for 

rain detection. It can be used as a switch when raindrop 

falls through the raining board and also for measuring 

rainfall intensity. The module features, a rain board and 

the control board that is separate for more convenience, 

power indicator LED and an adjustable sensitivity 

though a potentiometer. 

3) Soil moisture sensor- Soil moisture sensors measure the 

volumetric water content in soil. Soil moisture sensors 
measure the volumetric water content indirectly by 

using some other property of the soil, such as electrical 

resistance, dielectric constant, or interaction with 

neutrons, as a proxy for the moisture content. This 

sensor is used to predict the landslide. 

4) Temperature sensor- This sensor is used in the areas 

like volcanoes where the temperature is major factor 

and alive volcanoes can causes landslide in vast areas. 

5) Vibration sensor- At the time of earthquake movement 

of bedrock can be happen and that causes the vibration 

which can be detected using this sensor. This sensor is 
used to predict and detect landslide. 

B. Receiver Section 

 
Sensor data is then collected by distributed measurement 

nodes and forwarded across the wireless network towards a 
data collection point   

1) NRF Module- NRF24L01 transceiver module uses 

the 2.4 GHz band and it can operate with baud rates 

from 250 kbps up to 2 Mbps. If used in open space 

and with lower baud rate its range can reach up to 

100 meters. 

2) WiFi Module-The ESP8266 WiFi Module is a self 

contained SOC with integrated TCP/IP protocol 

stack that can give any microcontroller access to 

your WiFi network. The ESP8266 is capable of 

either hosting an application or offloading all WiFi 

networking functions from another application 
processor.  

Once decision is made and if landslide is predicted 

a notification has to be sent to the registered user via web 

application. A notification is sent to the web application 

based on the decision made using the attributes. 

VI. TERMINOLOGY 

The project proposes the system which consists of software 
components. 

A. Registration Module 

This module is responsible for adding or managing users. 

B.  Landslide detection Module 

This module is responsible for getting a threshold value and 

checking the current value from sensors and managing the 

buzzer according to reading values. 

C.  Device test Module 

This module is responsible for checking whether the device 

is properly working or not. 

VII. TESTING RESULTS 
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VIII. CHALLENGES WHILE IMPLEMENTATION 

This system requires highly advanced industrial sensors 

which are expensive.  

There may be no internet connection during 

situations which can lead landslide. So that we are using 

NRF/LORA module to send the data to base station.  

IX. CONCLUSION 

Due to global climate change, the frequency of landslide 

occurrence has been increased and subsequently, the losses 

and damages associated with landslides also have been 

increased. Therefore, accurate prediction of landslide 

occurrence and monitoring and early warning for ground 

movements are very important tasks to reduce the damages 

and losses caused by landslides.  

This network will be used for understanding the 

capability and usability of wireless sensor network for 
critical and emergency application. The results show that 

this system predicts occurrence of landslide at early stages 

thereby reducing the fatalities due to landslide. 
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