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Abstract 
 
Natural resources support in various ways to the human for peaceful life but 
if there is any disaster happen which causes dangerous problem. There are 
different types of disaster exists in the globe. The proposed method takes the 
landslide type of disaster for predicting the analysis. Early prediction of the 
landslide prevents the severe problem, so it will be addressed by using 
machine algorithm such as classification and prediction. Existing methods 
are predicting the landslide using only specific algorithm with minimum 
number of parameters which leads the minimum accuracy. Ensemble 
methods are also combines various models for predicting the features with 
accuracy which is also related to specific parameter. The proposed model 
uses the features and generalized the features based on eight category of the 
landslide with separate prediction. The prediction of this sub result analyzed 
in order to identify which correct level of disaster in the landslide. The  
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accurate sub prediction results are integrated for producing the accurate 
prediction. Various algorithms are compared with proposed method in 
performance metrics such as precision, support, recall etc. This method 
provides better accuracy and minimum error rate with maximum efficiency. 
 
Key Words:  Data Analytics, Predictive Analysis, Classification, Machine 
Learning, Clustering. 
       

1 Introduction 
 
 Environmental has affected in various parameters such as fire, landslide, 
flood, and earthquake and so on. This causes severe problem in human life so 
which is secured and protected by predicting the problems in more accurate 
manner. Landslide occurs based on the rain level slope of the hill with 
unstable state, rock condition etc. this is also referred as accumulation 
wasting disaster. Major issues affected by the environment are classified as 
geology factor, changing the structure of the hill and various human 
activities. Landslides are categorized based the factor such as movement 
based and materials based. Movement based landslide due to flows and 
spread of the cascading of hill where as materials based is due to the 
elements of the land such as water flow and rock condition etc. machine 
learning contribute to the nature through classification, clustering and 
prediction. This algorithm takes the data from the nature and produces the 
accuracy by using various models and packages. Various types of landslide 
are shown in figure 1. 

 
Figure 1: Types of landslide 

  
 There are two types of prediction analysis has been carried out namely 
time and spatial model. This analysis is based on the rainfall rate in the 
mountain by using geographical information [1]. Dynamic 3D (Three 
Dimension) method is used with the parameter like volume and elevation of 
the landslide with the measurement of velocity. PAN and energy based 
method are considered for calculating the landslide velocity [2]. Early 
warning of the landslide is monitor by using deformation type analysis with 
multi dimensional data mining algorithms. Knowledge in the prediction  
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models assessed based on the factors such as sensitivity of reflection, rules 
for representation and extraction [3].  
 The hydrology based slope stability method uses physics terminology for 
predicting the landslide with corresponding profile. This is fully depends on 
the hydrologic element with different rainfall situation [4]. The landslide in 
the river area has various hazards they are susceptibility, elevation, 
roughness, density of the water and usage of the land. The analysis of the 
landslide provides the information of coal, rock and stone level with real time 
information for prediction [5]. Normally geographical data are represented in 
static manner with the attributes like time and space analysis. These data are 
not suitable accurate prediction, so the dynamic model has been used with 
cellular design [6]. RNN (Recurrent Neural Network) model is used to 
predict the time series based analysis in a dynamic manner.  This method 
considers the displacement of the landslide over time with internal as well as 
external factors for better prediction [7]. Ensemble based prediction collects 
the times series landslide data from the sources then divide the data into 
segments which is monitored individually as a component. These segments 
are predicted with the hyper parameter for finding the prediction result.  
 All prediction results are combined for reliable prediction. Three 
dimensional models are used to understand the landslide property in clearer 
manner [8]. There are two phases is used to perform the prediction namely 
genetic algorithm and time series. First phase select the relevant features 
required for prediction where as analysis is based on the time series [9]. The 
system of prediction based on the water content changes in the land with the 
properties of water waves in the soil. The changes in the water content is 
depends on the reflected wave. The landslide prediction of this method is 
purely depends on the moisture in the soil as well as water [10].  
 Light detection method of landslide is suspected based on the factor such 
as latitude and longitude, slope level and length, index of the power and 
curvature. The SVM and EBT methods are applied in the ensemble algorithm 
with boosting technique for maximum accuracy. SVM method has various 
kernel radial, sigmoid, polynomial and linear type [11]. Regional based 
landslide identification and prediction uses statistical with dynamic mapping 
of features. Various spatial data with properties are integrated by producing 
the prediction map. This map is represented in four level they are safe level, 
high level, small level and medium level [12]. These problems are addressed 
by using multilevel landslide prediction method with machine learning 
algorithms with maximum efficiency. 
 The rest of the paper organized as follows, 
Section 2 gives the proposed model analysis over the landslide analysis. 
Section 3 provides the comparison of various algorithms with high level of 
analysis. Section 4 represents the analysis of the result with different hyper  
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parameters. Finally the conclusion of the paper with future enhancement is 
presented in section 5. 
 

2 Proposed Prediction Model 
 
 Data are collected from geographical data sources for predicting and 
classifying the landslide category for analysis. The extracted data are not 
accurate for evaluation, so it is in the need of cleaning process. This is done 
by performing various preprocessing operation such as identifying the null 
value, unknown value formatting, irrelevant data elimination and so on. 
There are two types of data is applied in the machine learning algorithms 
namely continuous and discrete. Most of the classification based problems 
are used the discrete type of data for exact accuracy.  There are various 
feature are exists in the collected data, so the relevant features are selected 
for classification. The quality of the features is assessed based on the 
individual features are identified doing selection.  
 If the features are in the formatted manner then these features are 
integrated in order to achieve high level analysis process. Once the features 
are generated from the input data then the model preprocess process needs to 
be performed with parameter. The data size is analyzed based on the 
relevancy either larger or small. If the data size is so large which takes longer 
time to complete the evaluation process where as the size is small which 
never behave properly. This problem is overcome by using sampling process 
such as train-test split and cross validation. Train and test process is dividing 
the data into training and testing purpose respectively. Cross validation 
generate the data which are suitable for evaluation process. Model is 
prepared based on the data by fitting the training data. The evaluation process 
is done by using test data for analyzing the accuracy of the model for 
classification. Normally the classification process is done by individual 
model which never gives the comparative result, so the proposed algorithm 
uses multiple algorithms in parallel manner for making accurate 
classification result. Figure 2 shows that the proposed classification model 
for landslide data for support the prediction. Algorithm gives the complete 
process of proposed algorithm. 
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Algorithm  Data_Preprocess( ) 
 
Begin 
Let Features as F; 
Collect the data from various sources; 
Perform data cleaning process; 
Generalization of data to specific format; 
Label 1: Feature Assessment; 
If (feature € F = =”Discrete Type “) then 
  Select the feature; 
  Data Conversion Process; 
  If (feature types == Suitable) 
   Model_preparation ();  
   Model_Evaluation () 
Else 
goto label 1; 
End 
End 
 

 
 

Figure 2: Proposed model for landslide classification 
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Algorithm Model_Preparation() 
 
Begin  
Let data se t size as S; 
Identify the parameters as P; 
If ( S is Large) then 
  Performing splitting of data as train and test; 
Else 
  Perform cross validation of data; 
Fit the generated data in to the model; 
End 
Algorithm Model_Evaualtion() 
Begin 
Collect the test data; 
Performing the evaluation process; 
Test the data with model; 
Performance related assessment; 
Generate the report for further analysis; 
End 
 

3 Comparison of Algorithms 
 
 The spark framework is used to implement the random forest algorithm 
for displacement of landslide and hadoop platform for storage of large 
collection of data.  GB (Gradient Boots) tree is used for optimized the 
decision tree with minimum error and time complexity. The proposed 
algorithm is compared with decision tree with tree parameters such as 
number of trees, depth of tree and maximum number of bins in the tree, 100, 
and 25,100 respectively [13]. LSTM (long short term Memory) based 
algorithm uses the displacement like horizontal and vertical manner. The 
observer horizontal and vertical displacement is 1.19mm and 4.08mm 
respectively. This model provides the minimum landslide displacement based 
on the constriction category [14]. Gravitational Search method (GSA) 
minimizes the error rate in the prediction using extreme learning. It 
compared with other algorithms like SVR and SVM in the RMSE is 20.17 
and 3.89 respectively. This method uses only one kernel function which is 
not suitable for complex problem [15]. Image based analysis of the landslide 
using CNN (Convolutional Neural Network) model with 50% of balanced 
accuracy and remaining accuracy is achieved by performing detection is all 
location. Normally the image size is very small which returns less accuracy, 
so image enhancement technique is applied for improving the accuracy [16]. 
SVM based model uses the parameter like slope range, land slide and 
proportion is 4.41, 2 and 7.48 respectively. It is only performs the data  
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exploration operation so multi dimensional analysis is needed for better 
accuracy [17]. The proposed model achieves high accuracy of detection and 
maximum performance. Figure 3 and figure 4 give the comparative analysis 
of MAE and MSE respectively. Figure 5 provides the accuracy analysis. 
 

 
Figure 3: comparison of the MAE 

 

 

 
Figure 4: comparison of the MSE 
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Figure 5: comparison of accuracy 

 

 

4 Results and Discussion 
 
 The data set are collected from NASA GLC export sources which 
consists of 22 feature set for prediction. The proposed system uses the 
preprocessing phase for selecting the features from entire set. There are eight 
category of the landslide is exists in the data set. Those data sets are 
generalized to discrete type of data namely landslide_category_complex.  
landslide_category_earth_fall,landslide_category_rock_fall,landslide_catego
ry_slide,landslide_trigger_Construction,location_accuracy_10km,location_ac
curacy_1km,location_accuracy_25km,location_accuracy_50km,location_acc
uracy_5km,location_accuracy_exact,location_accuracy_unknown,landslide_
size_large,landslide_size_medium,landslide_size_smalland 
landslide_size_unknown. 
 Overall category of the features are perform the same operation then 
analyze separate with performance parameters like precision, recall, F-Score 
and Error measures like MSE etc. Figure 6 show that the histogram analysis 
of the proposed preprocessing with suitable features. 
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a): Tropical cyclone analysis  

 

 
b):  construction analysis 
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c): earth quake analysis 

 

 
d): flooding analysis 
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e): mining analysis 

 
f): monsoon analysis  
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g): snow analysis 

 
h): Rain analysis 

 

Figure 6 : Histogram analysis of the proposed preprocessing with suitable features. 

 

 
 The accuracy mainly depends on the size of the landslide which is 
analyzed with various sizes namely large, medium and small. The accuracy 
of the proposed method gives better than Decision Tree, Naive Bayes and 
SVM.  Table 1 show that the parameter analysis and comparison of various 
algorithms with proposed algorithm. Table 2 and table 3 represented as  
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analysis of accuracy parameter and errors respectively. Figure 7 shows that 
the overall accuracy comparison. Equation (1) presented the precision and 
equation (2) represents the recall specification respectively.  
 Equation (3) provides the F-Score formula. The overall objective of the 
proposed method is to predict the land slide early in order to reduce the 
causes in the nature to the human life. 

)( PositiveFalsePositiveTrue

PositiveTrue
precision

                   (1) 

 

)( NegativeFalsePositiveTrue

PositiveTrue
recall

                       (2) 

 

recallprecision

recallprecision
ScoreF

(

)**2(

           (3) 

 
Table 1: Analysis of Landslide parameters 

 

PARAMETERS 
DECISION 

TREE 

NAÏVE 

BAYES 
SVM 

PROPOSED 

METHOD 

landslide_size_ 

large 

95.15% 

 

23.07% 

 

96.15% 

 

97.05% 

 
landslide_size_

medium 
34.61% 

34.61 

 
61.53% 65.55% 

landslide_size_ 

small 
65.38% 

30.76% 

 

63.38% 

 

64.36% 

 
 

Table 2: Analysis of Precision, Recall, F1-Score and Support 

Algorithms Precision     Recall   F1-Score    Support 

Proposed method 0.71 0.83 0.77 18 

0.40 0.22 0.29 9 

0.96 1.00 0.98 25 

Decision tree 0.96 1.00 0.98 25 

0.35 1.00 0.51 9 

0.71 0.83 0.77 18 

Navie Bayes 1.00 0.20 0.33 25 

0.35 1.00 0.51 9 

0.65 0.64 0.62 12 
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Figure 7: Overall prediction accuracy comparison 

 

Table 3: Error analysis of landslide 

Error 
MEAN_ABSOLUTE_ 

ERROR 

MEAN_SQUARED_ 

ERROR 

Proposed method 27.25 0.31 

Decision tree 29.69 

 

0.3846 

 

Navie Bayes 58.96 

 
0.3462 

SVM 69.23 

 

0.6923 

 
 

5 Conclusion and Future Work 
 
 Nowadays various disasters occur due to various factor affects the 
environment which also causes disturbance in the human day to day life. This 
is detected early which prevent severe damage in the region. There are 
various systems have been analyzed which always uses specific dimension of 
analysis with model. This leads the accuracy problem. This problem 
overcome by using random forest based algorithm which provides the 
improved accuracy still it restricted to the specific features from the entire 
collection of features. The preprocessing stage all irrelevant features are 
eliminated which also leads the reliability problem. These problems are 
addressed by proposing multilevel feature analysis and prediction with 
integration level. The proposed system gives accurate result when compared 
to existing methods such as SVM, Decision Tree, Navie bayes and random  
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forest. In future the proposed method can be applied to all kind of disaster 
management with all necessary features in more reliable manner. 
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