
 Uma k et al. 

International Journal of Computer Science & Wireless Security (IJCSWS) 

Vol. 06(04), July-Aug 2019,pp.1-7 

 

ISSN: 1122-4573                                                                          www.ijcsws.com                                                                                              1 

 

Prediction of Rainfall Induced Landslides 

Dr.K.UMA 

Department of SITE,VIT University,Vellore,Tamil Nadu. 

Corresponding Email:drumakphd@gmail.com 

 

                    
Abstract: Landslide is one of the major natural hazards which is experienced all over the world and causes huge losses to land and property. 

Most of the landslides are generally caused by multiple factors which act together to destabilize the slope. But among them, the most common 

trigger for the landslides have been excessive rainfall and no proper planning have been leading to disastrous outcomes. So, in this paper we 

will mostly focus on the landslides which are induced due to rainfall to find a solution to the problem. This paper presents a survey on the 

challenges being faced in the prediction of Rainfall induced landslides. Also our objective is to find relevant approaches and techniques from 

the survey and judge the best possible method and algorithms which gives the most accurate results. 
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I. INTRODUCTION 

Very minimal importance is being given to the topic and very less planning is being done in advance regarding it. So, 
there is a need to find a reliable system through which the occurrence of such hazards could be predicted and the losses 
imposed because of it could be minimized. 

There are already some models which have been proposed but each has some liabilities as well as advantages. There has 
not been a model which can prove to be fully reliable in such adverse circumstances. Our main goal through this paper is to 
analyze the various methods already in use and find out the important functionalities within each system and today the most 
widely used method for the prediction related topic is Machine Learning. Machine learning is a way of identifying patterns 
in data and using them to automatically make predictions or decisions in the future. Machine learning is considered as a 
modern-day extension of predictive analytics. It is a way of identifying patterns in data and using them to automatically 
make predictions or decisions in the future. 

In this paper, to analyze the various methods and Machine Learning algorithms which have already being implemented 
and bring out the specific details regarding each model for the Landslide Prediction. By doing so, we are attempting to 
create a system which can prove to be reliable as well as efficient under such circumstances as shown in Table-1. 

Table 1: Study of the relevant models for the Prediction of Rainfall Induced Landslides 

Journal Author/s Method/Algorithm 

Used 

Factors in Dataset Results Remarks 

Landslide 

Prediction with 

Rainfall 

analysis using 

SVM 

Neenu Rachel, M. 

Lakshmi 

Support Vector 

Machines 

Temperature, Monthly 

Rainfall, Pressure , 

Wind Speed 

Results better than Artificial 

Neural Networks 

Implemented 

using Hadoop 

with java 

language. 

Enhancing 

Prediction 

Performance of 

Landslide using 

Logistic Model 

Tree 

XuanLuangTrong

,MunekiMinamut

ra 

Logistic Model Trees Slope, Elevation, 

Distance from River 

and Water Bodies, Soil 

Type 

High probability of landslide 

for Sapa,BatXat Areas. Low 

probability for Van Ban 

Area. 

Results were found better 

than SVM 

PSO algorithm 

has a higher 

accuracy and 

efficiency. 

The PSO-SVM is 

ideal 

for multiple 

variable analyses 
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Landslide 

displacement 

prediction 

using the GA-

LSSVM model 

and time series 

analysis 

Tao Wen , 

HuimingTang, 

Yankun Wang , 

hengyuanLin,Che

ngrenXiong 

LSSVM , GA-LSSVM Elevation, Slope, 

rainfall, the Reservoir 

Water Level, human 

activities and the long- 

term behavior of 

Shuping landslide 

The study results show that 

GA-LSSVM provides good 

performance for landslide 

displacement prediction, and 

the GA is appropriate for 

determining the optimal 

parameters used in the 

LSSVM model. 

GA-LSSVM model 

has good deduction 

ability for landslide 

displacement 

prediction and can 

provide assistance 

in early risk 

assessment 

Evaluating 

Machine 

Learning and 

Statistical 

Prediction 

techniques for 

LSM 

J.N.Goetz,A.Bren

ning,,P.Leopold 

Logistic Regression , 

GAM, WOE,SVM, 

BPLDA. 

Slope angle, Surface 

Roughness and Plane 

Curvature 

Random forest and bundling 

classification techniques had 

the overall best predictive 

performances. 

Majority results 

not significantly 

different from 

each other 

A novel 

method for 

landslide 

displacement 

prediction by 

integrating 

advanced 

computational 

intelligence 

algorithms 

Chao Zhao , 

Kunlong Yin , 

Ying Cao,Bayes 

Ahmed ,Xiaolin 

Fu 

Wavelet Transform 

(WT), the artificial bees 

colony (ABC), and the 

Kernel-based extreme 

learning machine 

(KELM) compared with 

the WT-ELM, ABC-

KELM, ELM, and SVM. 

Displacement of Land , 

Elevation, Curvature 

The ABC-KELM algorithm 

shows the highest prediction 

capacity followed by the 

ELM and SVM. But the 

hybrid proved to be better 

thanall. 

Overall, the 

proposed method 

achieved excellent 

performance both 

in terms of 

accuracy. 

II. EMPIRICAL STUDY 

A significant number of papers have been reviewed covering the landslide studies from different regions of the world. 
Out of a total of 22 papers we have listed out 10 of those journals in the paper to avoid multiple duplications of similar 
findings and approaches. Out of them, only those have been listed out which provide some distinct, different or new 
methodology for the problem. Each journal has been divided into separate tables with column headings containing the 
methods/Algorithms Used, Factors considered in the Dataset, the final Results and findings of their work, and the final 
Remarks. 

A. Methods/Algorithms 

A wide range of models and methods have been used in the various papers according to the dataset which was planned 
to be used. Some of them had comparisons between the various possible algorithms for finding out the best possible option 
for their model. But the results were found very contrasting to each other. According to some Support Vector Machines 
(SVM) was the model giving best probabilities [1].The tree based models such as Logistic Model Tree[2] and Random 
Forest[4] were also proved to be better in some papers and for some it was Regression and Naïve Bayes giving the best 
results . Besides these some hybrid algorithms [3][5] have also been used which according to their results were proven to 
be better than the conventional methods which are mostly used. 

Besides these methods, the conventional methods like Artificial Neural Networks (ANN) [8] and Multilayer 
Perceptrons [6] are also being used. But these methods were majorly used when one of the factors among the dataset was 
the Plane Curvature, and were mostly used for the prediction of Slope Instabilities considering the Rate of Displacement of 
the land as inputs. 

Some other unique models such as Rotation Forest Fuzzy Rules Based Classifier Ensemble (RFCE) [7], Wavelet 
Transform (WT) and the Artificial Bees colony (ABC) were also used but the details about their implementation were not 
shared. 

B. Dataset 

Each paper had their unique set of factors considered for the dataset. Among them, Rainfall and Slope were found to be 
the most common factors. The factors were chosen taking into consideration as to which location the data has been 
collected. The weather and climate conditions play a vital role in choosing the factors for a particular place or location. This 
has been the reason for getting so much disparity among the factors being considered in the various papers.Some 
considered Rainfall, Pressure, Wind Speed in the dataset [1], whereas in some Elevation, Distance from River and Water 
Bodies were chosen [2][7][9]. The Curvature Index and Rate of Displacement of Land were also considered where the 
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movement of the land over time is being mapped. Some different factors like Aspect Ratio, Wetness Index, Water 
Index[9],Human Settlements/ Activities [3] were being considered. 

C. Results 

After going through each of the journals, it was found that the choice of the model/ algorithm varied a lot based on the 
location from where the data has been collected, the factors considered for creating the Dataset and the requirements of the 
model. So, it is difficult to point out a single method/algorithm which could be proven to be reliable at each and every case. 

Some new hybrid models were also used by fusing multiple models together and the results were found to be better than 
the existing models today. Cases where adequately long series of reliable data on the required factors and combination of 
input– output data are available, the Machine Learning algorithms like ANN [8] and Multilayer Perceptions [6] gave good 
results. Also, in most of the cases the tree based approaches like Logistic Model Tree [2] and Random Forest [4] were seen 
working better than SVM and Regression. While, in some cases [9] Regression and Naïve Bayes were better than Random 
Forest. 

D. Conclusion 

A significant number of papers have been analyzed covering the studies from different parts of the world. A wide range 
of approaches and methodologies were identified and analyzed which varied considerably in physical scale and objectives. 
Although some methods performed better than others, no single method proved to be superior in all given conditions. So, 
just by choosing a model would not guarantee a reliable solution to the problem. Instead a skilled worker with a relatively 
poor model could still provide good results since there is not a huge difference between the achieved results. So, it can be 
concluded from the literature study that no one singular method is the best and can be relied upon in all the cases. The 
method or the Machine Learning algorithm should be chosen wisely based on the situation and circumstances, and similarly 
the required factors for the dataset should be considered. 

III. PROPOSED METHOD 

After going through the papers, we found out that although some methods performed better than others, no single 
method proved to be superior in all given conditions. So, just by choosing a model would not guarantee a reliable solution 
to the problem. Instead a skilled worker with a relatively poor model could still provide good results since there is not a 
huge difference between the achieved results. And Support Vector Machines proved to be a pretty reliable method which 
gave pretty decent results. So, SVM has been chosen as our proposed algorithm / method for carrying out the project. Also, 
since the dataset collected by us has everything which is required to be used in SVM algorithm. 

A. Dataset Used 

On going through the topic thoroughly, we found the following factors and have used them in our Dataset. These 
factors are Amount of Rainfall (mm) , Maximum Precipitation , Average Temperature , Pressure , Cloud Percentage, 
Average Wind Speed, Humidity, Number of days of Consecutive Rainfall , Slope of Curvature and the Impact of the 
Landslide on a scale of 1 to3 as shown in Table-2. 

B. Design and Implementation 

The software components and technology used in this project are: 

 Python as the programming language 

 Anaconda for Simplification of Package Usage 

 Jupiter as the Open Source Web Application for Training and Testing 

 Windows Operating System 

 Windows Command Prompt 

Algorithm: 

 

Input: Weather and Rainfall data the world weather online 

Output: Displaying the landslide occurrence dates and classifies the risk level of it as shown in Figure 1 & 2. 

 

The main Detection procedure for landslide prediction algorithm is given as: 

 

Start.  

{ 

3. Importing RequiredPackages 
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1. Reading the Dataset.csvfile 

2. Scaling the Impact Level from 0 to1 

3. Setting Test Size as 20% and Train Size as 80% 

4. Until Accuracy isincreased{ 

5. Initialize the inputformat 

6. Training of the Dataset withSVM 

7. Calculate the error rate of traineddataset 

8. Testing of the dataset withSVM 

9. Normalization of Traineddataset 

10. Set maximum and minimumfraction 

11. Display theResult 

12. Plot thefigure 

13. 16. { 

14. Compute theprobability 

15. Predict the risk level of landslide 

16. } 

17. } 

18. } 

19. End 

Table 1: Dataset Used 
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C. Outputs 

 

Figure 1.Reading Dataset from csv file 

 

Figure 2. Training the data and Finding Probabilities 
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IV. RESULTS AND DISCUSSION 

 

The green dots represent the occurrence of landslides whereas the red dots represent the non-occurrence. We found out that 
our model had only a prediction probability of 60-70 percentages which is not that impressive. However, we can say that for a 
particular range if we say line y=2x divides the graph into two parts where, one side has distributed data and the other has 
convincing probability values consisting of only green dots. Also, the line on the leftmost side is not as accurate but there is a 
slight margin which differentiates the happening and non-happening but it is very risky to as the accuracy is very low. Hence the 
leftmost classification cannot be trusted as shown in Figure-3. 

 

Figure 3.Performance of Propsoed 

 

V. CONCLUSION AND FUTURE WORKS 

The natural hazards are beyond human control but their destruction can be reduced if prediction mechanisms are carried out 
in advance. In this project, we have tried to create a system which can be reliable in these circumstances. Though the results are 
quite decent but they are not very satisfying considering the risk which is involved in the Prediction. We need to be absolutely 
accurate for providing the results on such topics as a wrong prediction can prove to be very fatal and lead to great losses. We 
have noted down the mistakes and the voids in our methods which we had used and are sure that we could improve the accuracy 
by training it with more datas and by tweaking the algorithm. Overall,  it has been a huge learning experience for us both in the 
Research as well as in the implementation front. This project was a great experience in our academic career that pushed us on so 
many levels. 
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