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Abstract: The problem of landslides has been reported across the globe. When this happens, it leads to losses due to the 

destruction of properties and even sometimes death. However, there are no proper ways of alerting residents before such 

events occur so this is to minimize the eventual impacts. Landslides happen especially due to huge rainfall which causes 

considerable communication damage, loss of life, and damage to agricultural and forestlands human beings and animals 

depend on the Environment. Suddenly a Landslide occurred in our area and we were unable to save. The only solution 

to Landslides is the development of systems to predict, detect, and take preventive measures using advanced technology. 

A method is used to collect and analyze data during the system analysis phase. The implementation of the system will 

cause a reduction in losses and deaths caused by Heavy Rainfall.  

 

I. INTRODUCTION 

  

• Landslides can be referred to as geological that cannot be easily predicted but lead to destruction of property 

and even deaths. Landslides are the most common geological hazards during rainy seasons, which lead to deaths and the 

destruction of property. In attempts to solve the solution of landslides, studies aimed at the prediction of landslides to 

lessen the effects.  

 

• In the increasing need for designing and developing a system that can help in monitoring, and alerting people 

when landslides occur is highlighted. The study added that an effective landslide and monitoring system should be able 

to; (i) collect real-time data from landslide-prone areas and sense the soil movement and properties, (ii) send the collected 

data, (iii) allow for a possibility to analyze the collected data, (iv) alert people on the possibilities of landslides before 

they occur via mobile phone and applications.  

 

• The frequency of the occurrences of landslides has been on the rise, a factor mainly attributed to the global 

change in the climate over the years. This has intern also increased the experienced damages, both loss of life and 

property. Wireless sensor networks (WSNs) have a vast area of military surveillance systems, monitoring natural 

disasters: landslides, floods, forest fires, geographical surveys, object tracking, targeting, and so forth. This considers its 

application in landslide monitoring. Landslides cause severe damage to lives and infrastructure, blocking the natural 

routes of water, and affecting the local citizens’ economic and social condition. Like other developing countries, in 

Pakistan, natural disasters cause significant damage. In Bahrain (2014) and Bajaur (November 2014) areas of Pakistan, 

land sliding catastrophes have occurred.  

 

• In January 2010, a rugged landslide captured in the Hunza Valley blocking the Hunza River, causing 19 fatalities 

and destroying 26 homes. Consequently, the Hunza River was blocked for about five months. Another landslide was 

triggered on January 22, 2010, and also caused a flood displacing 6000 people. As per statistics of the Information 

Bulletin 2010, “Pakistan: landslides,” by the International Federation of Red Cross and Red Crescents Societies, the 

house damage damaged by the landslide of 2010 in Attabad and other villages of Hunza Valley Attabad village: 103, 

Sarat village: 33, and Salman Abad: 55. A substantial portion of local citizens’ income is spent on rehabilitation, which 

hurts GDP growth. The survey in [1] depicts that 41.8% of locals spent 50% of their income on repairing and 

rehabilitation, 36.8% spent 80% of their income, 11% of houses completely were damaged, and 28.6% of houses were 

partially damaged. An early warning system is indispensable which gives enough time for excavation to minimize this 

damage. 

 

II. LITERATURE VIEW 

 

Mr. C. C. Dakave and Dr. M. S. Gaikwad proposed work for detecting disasters like landslides, measuring different 

parameters using physical sensors and PSoC. If a defect is present then alert through wireless sensor network. like 

landslides.  
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By use of a Wireless Sensor Network, any geophysical sensor can be interfaced easily for the protection of livelihood 

as we know the nation’s wealth. This paper discussed a proto-model of NODE design for ‘LandSlide detection’ which 

is of great importance, especially in huge rainfall and hilly areas. The data is sent through UDP, including lost packets’ 

recovery and secure transmission. The same author in her work uses a consensus approach; the readings from the same 

type of sensors can be combined and correlated to remove redundancy from the data. A prototype model for generating 

2-level alerts; the first level alert is based on a single parameter, and the next level is based on the values of multiple 

parameters when more than one sensor reaches the threshold value. This study considered most of the triggering 

parameters that influence slope stability. Numerical weights are assigned to each of the triggering parameters of the 

landslide. All the ratings are summed up to get an aggregated value used to determine a landslide’s likelihood. The 

higher the value obtained, the higher would be the probability of a landslide. This method can develop “Landslide Hazard 

Mappings” to identify the potential landslide hazards in the area. It is simple, but it suffers from subjectivity, as experts’ 

evaluation is based on analytical studies, and personal biases may interfere while assigning ratings to each parameter. 

Rare event logistic regression, a statistical method, was also used to develop landslide hazard zonation maps. This 

method compares the area’s statistical data under consideration with the areas that already experienced landslides based 

on predictions. the system identifies the slip surface by determining the moved and unmoved columns. This study uses 

an approach to minimize power consumption, by turning off all other sensors, the only strain gauge is a turn-on. When 

it observes some movement, only then, it alerts other sensors. However, in this way, the system may miss important 

data.   

 

Maneesha V. Ramesh, Sangeeth Kumar, and P. Venkat Rangan led.This work gives the prospects of integrating the 

sensing devices with the Low Earth Orbit (LEO) satellites using the 6G communication technology. This would make 

the data collection more comfortable and would also minimize the complexity of routing the packets to the base stations. 

It provides an online remote monitoring facility. The soil composition affects the landslide process, which needs to be 

considered in experimentation; however, this study uses sand in their testbed experiment. In remote sensing, the sensors 

acquire data while deployed at remote locations. The method does not consider intrinsic parameters, which have a high 

degree of influence on landslides’ occurrence. Besides, these systems are not very helpful in prediction. Laser 

Interferometer Space Antenna (LISA) is a ground-based InSAR system. LISA gets images of the area from the ground, 

minimizing the weathering effect in getting quality imagery. Light Detection and Ranging (LIDAR) is a terrestrial 
scanning device. The slope area is scanned to obtain data that is then correlated to determine any deformation. This 

technology is suitable in environments where the deformation is determined only by morphological data; for example, 

pit mining can be monitored using LIDAR applications. Global Positioning System (GPS). GPS is also used for locating 

the areas of active landslides. It is feasible for landslide detection. Photogrammetric Technique. The photogrammetric 

technique uses 3D specialized cameras for monitoring ground movement in the mining areas. Cameras are installed at a 

height to observe the terrain. In imagery-based monitoring systems, the images obtained may be blurred, affecting the 

landslide detection process. Deep learning-based algorithms help improve the quality of the images. [2] 

 

III. PROBLEM STATEMENT 

 

Landslides can not be expected How, When, and Where will happen? Landslides can be Man-made Activity or Natural 

Activity. Man-made Activity: Construction of Roads and Buildings in hilly areas without proper knowledge. Natural 

Activity: Once the Landslide is been occurred, it is difficult to identify the location of people, who are stuck or unable 

to come out. Deforestation Activity is increasing in Hilly Areas, Which leads to Landslide Activity. 

 

IV. PROJECT OUTCOME 

 

Landslide detectors, they implemented with the development of hardware, which has a sensor that detects, senses, and 

other environmental monitoring sensors like Vibration sensors. The information is maintained and sent through a 

wireless communication module to Another network called an access point which receives the alert message from the 

landslide detector system and enables a voice for alarming civilians. These systems will help to determine whether land 

Slide falls will happen or not. The  WSN deployment leads to access to one to many of the sensor information and by 

using Ethernet, LAN, Satellite, or any other wireless communication. 

 

V. CONCLUSION 

 

This study proposes “How to solve or reduce the effect of Landslide calamities”. By Using Technology we can overcome 

the problem and get the best possible solutions. A landslide is a rare and sudden event. At the same time, the critical 

hazard that causes damage to both infrastructure and human life. Slopes in the vicinity of infrastructure and humans need 

to be monitored by a vigilant and accurate system to avoid such damage.  
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As a landslide is affected by several factors from both internal and external environments, the monitoring and prediction 

systems need to cover all those slope stability and trigger a landslide. These parameters need to be monitored and 

calculated in real time; changes in these parameters’ values dictate the likelihood of landslide occurrence. The prediction 

should be early enough to excavate timely from the area of the exhibit. We considered WSN to monitor these parameters. 

The performance of various landslide prediction and detection models which were dependent on these parameters was 

evaluated in a lossy communication environment of the WSN.  

 

We have seen that the network size has no significant effect on packet loss, indicating the scalability of our approach. 

However, the network sustains performance for a specific range of densities. Outside that range in density, the packet 

loss rises. This means that deciding on the network density requires special attention. The yield, which influences the 

quality of decisions about an event, sensed by a node, has shown a similar tendency for packet loss as was exhibited by 

the network size and density. The accuracy of the detection model is influenced by network size and density. Like the 

prediction models, the accuracy is more sensitive to the network density than the network size. Moreover, the overall 

accuracy level of the detection model is lower than the prediction models. This can be attributed to the fact that prediction 

models were mainly using the rainfall parameter which is usually uniform across the region. On the other hand, the 

detection model uses parameters such as displacement and stress which are site- rather than node-specific, thereby, 

making the model more sensitive to communication failures in the network.  
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