
International Journal of Computer Engineering and Applications, 
Volume XI, Issue XII, Dec. 17, www.ijcea.com ISSN 2321-3469 

 

Dr. N. Priya           225 

  

 

 

 

 

 

 

A DYNAMIC PREDICTION MODEL AND IMPACT-BASED WEATHER 

FORECAST WARNING SERVICES ON MULTI-HAZARD FOR SOUTH 

DISTRICTS IN INDIA 

Dr. N. Priya 

Assitant Professor, Dept. of Computer Science 

SDNB Vaishnav College for Women, Chromepet, Chennai-600 044, Tamilnadu, India 

 

 
ABSTRACT:  

 

Each year the impact of severe hydro meteorological events around the globe give rise to multiple 
casualties and significant damage on property and infrastructure in human life. The reasons for these 
fatalities lie in the gap between forecast prediction and the impact warnings of multi-hazard events by 
the authorities of emergency management and by the population at large. This paper aims at providing 
a clearer prediction and interpretation on north east monsoon rainfall data for south districts in India. 
A dynamic prediction model using data mining has been implemented and the results are summarized 
according to various types of hazards. Finally a framework has been proposed for building an impact-
based warning service. The study has special focus on south districts such as Tamil Nadu and 
Puducherry in India in terms of absolute number of the loss of human life and the infrastructure in 
the last 3 years. 
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[1] INTRODUCTION 

Many people still lose their lives, and socio-economic costs associated with multi-hazards.  It is 

due to a lack of appreciation and understanding of the impacts and consequences of multi-hazards to 
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well-being [3,4]. The effects of the multi-hazards are much more noticeable in developing countries like 

India. So, the utility of prediction and warnings is based on the ability of people to use the information 

and take effective action and guarantee safety of life or prevent major economic disruption. 

 

Meteorologist and scientists from various other disciplines have put a lot of intensive efforts to 

predict the place, time and severity of the disasters [1,5].  It has been one of the most technologically 

and scientifically challenging problems for the researchers around the world. In summary, an accurate 

and timely multi-hazard warning is required for safety of life and prevents major economic disruption. 

Meteorological data mining [6,7] is one of the advanced weather forecasting models to make an accurate 

prediction dynamically. Air temperatures, Humidity, Rainfall are the most essential atmospheric variable 

properties for weather prediction. In this article, the data’s are taken from the real time weather and 

rainfall dataset during the period of 2014-2016 in Tamilnadu and Puducherry district.  

The organization of the paper is as follows: In Section 2, Multi-hazards have been discussed with focus 

on south districts in India. In Section 3, the dataset has been discussed with respect to natural disaster 

are presented in detail. In Section 4, Details and analysis of the data mining methods used have also been 

discussed. In Section 5, a process flow and architecture of an impact-based weather forecast and warning 

services have been proposed. Section 6 contains, conclusion with the direction of future work. 

 

[2] NATURAL DISASTER FROM SOUTH DISTRICTS CONTEXT 

 

India is vulnerable to various natural disasters due to its unique geo-climatic condition as a result 

of its geographical location [6,3,8].  There are several examples where the meteorological hazard was 

well forecast, but the impact was not properly considered or underestimated, and the response 

inadequate. Two cases illustrate the need to move beyond weather warnings. 

 

Case 1 – Torrential Rains 

 

The most notable recent example is 2015 South Indian floods resulted from heavy rainfall 

generated by the annual northeast monsoon in November–December 2015. They affected 

the Coromandel Coast region of the  South Indian states, Tamil Nadu and Andhra Pradesh, and the union 

territory of Puducherry.  In Tamil Nadu the city of Chennai particularly was hard-hit. More than 500 

people were killed and over 18 lakh people were dislocated.  

 

Case 2- The wrath of Cyclone Vardah 

 

On Dec. 12, 2016 a “very severe” cyclonic storm hit Tamil Nadu shores, causing death and 

destruction in its capital city, Chennai, besides other areas. The cyclone named ”Vardah” made landfall 

north of Chennai at around 3pm. The weather department had initially forecast that the cyclone would 

weaken before making landfall but that did not happen and the city was lashed by winds blowing at upto 

140 kmph. More than 9,000 people were evacuated to safety in the coastal regions of Tamil Nadu. The 

tropical storm slammed India’s southeastern coast with monstrous ferocity, uprooting trees and power 

cables, toppling vehicles and damaging houses besides dumping heavy rain across two states. 

https://en.wikipedia.org/wiki/Northeast_monsoon
https://en.wikipedia.org/wiki/Coromandel_Coast
https://en.wikipedia.org/wiki/South_India
https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/Puducherry
https://en.wikipedia.org/wiki/Chennai
https://en.wikipedia.org/wiki/Lakh
http://www.news18.com/news/india/cyclone-vardah-live-chennai-schools-and-colleges-to-remain-closed-tomorrow-1321878.html
http://timesofindia.indiatimes.com/city/chennai/cyclone-vardah-leaves-behind-a-trail-of-destruction-in-chennai-claims-seven-lives/articleshow/55944340.cms
http://timesofindia.indiatimes.com/city/chennai/cyclone-vardah-leaves-behind-a-trail-of-destruction-in-chennai-claims-seven-lives/articleshow/55944340.cms
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However, the public response was: ”Why were the warnings so late?” 

Why, if the forecast was so accurate, did this happen? 

 

[3] DATASET  

 

In this article, the real time 65 instances are taken from en.tutiempo.net under south districts 

stations such as Tamil Nadu and Puducherry during the period of 2014-2016. The present work analyses 

the temperature, sea pressure, humidity, rainy days, amount of rainfall, windspeed, thunder days and 

average visibility information for northeast monsoon periods such as October, November and December 

months. Here [Figure-1]  represents the samples of north east monsoon training data in the region of 

south districts and [Figure-2]  represents the domain structure.   

 

[4] ANALYSIS OF THE PREDICTION MODEL 

 

The first objective of the study is to predict the multihazard such as severe rain and cyclone 

using dynamic prediction model.   The variation in humidity, wind speed, sea pressure and temperature 

leads to severe rainfall and cyclone. In this paper, decision tree classification model in datamining has 

been implemented for prediction.  This model analyse the dataset and identify the best attribute 

properties to predict and classify the distinguished hazards such as severe rainfall and cyclone.  
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Figure:1. North East Monsoon Data for South Districts Such as Tamil Nadu and Pondicherry during the period    

2014-2016. 
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Figure:2. Domain Structure of [Figure-1] 

 

[4.1] DECISION TREE MODEL  

 

 Decision tree model adopts a learning algorithm [2,7] to identify that best fits the relationship 

between the attribute set and class label of the input data. Therefore, a key objective of the learning 

algorithm is to build predictive model that accurately predict the class labels of previously unknown 

records. 

 

The decision tree classifiers organized a series of test questions and conditions in a tree 

structure. In the decision tree, the root and internal nodes contain attribute test conditions to separate 

records that have different characteristics. The entire terminal node is assigned a class label Yes or No. 

 

Building an optimal decision tree is key problem in decision tree classifier. In general, many 

decision trees can be constructed from a given set of attributes. While some of the trees are more accurate 

than others, finding the optimal tree is computationally infeasible because of the exponential size of the 

search space.  

 

[4.2] DETERMINE THE BEST ATTRIBUTE TEST CONDITION 

 

The decision tree inducing algorithm must provide a method for specifying the test condition 

for different attribute types as well as an objective measure for evaluating the goodness of each test 

condition. The goal of best test conditions is whether it leads a homogenous class distribution in the 

nodes, which is the purity of the child nodes before and after splitting. The larger the degree of purity is 

better the class distribution. Information gain is the measure to evaluate the node which is purity or 

impurity. The steps for measuring the information gain is  
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 Select the attribute with the highest information gain 

 Assume there are two classes, P  and N  

 Let the set of examples S contain p elements of class P  and n elements of class N  

 The amount of information, needed to decide if an arbitrary example in S belongs to P or N is 

defined as 

 

 

 

Decision trees that are too large are susceptible to a phenomenon known as overfitting. Pruning 

helps by trimming the branches of the initial tree in a way that improves the accuracy of the classification 

of the decision tree. So a tree-pruning step can be performed based on the measure value to reduce the 

size of decision tree. [Figure-3] and [Figure-4]  shows the information gain measure value for each 

attribute in the data set which helps to correctly classify the multihazard.  Hence from [Figure-3]  and 

[Figure-4]  the entropy value which is greater than zero have been selected and then builds the tree by 

choosing the best dividing criteria for the given data set. 

 

 

 

Figure:3.Entropy Value for Rainfall Classification 

 

Figure:4. Entropy Value for Cyclone Classification 
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[4.3] TREE PRUNING 

Pruning is a technique in machine learning that reduces the size of decision trees by removing 

sections of the tree that provide little power to classify instances. Pruning reduces the complexity of the 

final classifier, and hence improves predictive accuracy by the reduction of overfitting. Hence [Figure-

5] and [Figure-6] shows the pruned decision tree for classification. 

 

Figure:5 Decision Tree for Rainfall Classification 

 

Figure:6. Decision Tree for Cyclone Classification 

[4.4] RULES EXTRACTION 

Hence the rules are extracted from the above Decision trees to classify the rainfall and cyclone with 3 

classes that depends on the vulnerability.  

 

Rules Extraction for Rainfall Class  

RAIN_DAYS <= 9 

|   TOTALRAIN <= 363.23: 3 (38.0) (Normal) 

|   TOTALRAIN > 363.23: 1 (2.0) (Severe rain  
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with high vulnerability) 

RAIN_DAYS > 9 

|   AVGHUM <= 87.8: 2 (22.0/1.0) (Severe Rain) 

|   AVGHUM > 87.8: 1 (3.0) (Severe rain  

with high vulnerability) 

 

Rules Extraction for Cyclone Class  

WINDSPEED <= 4.3: 3 (18.0) (Normal) 

WINDSPEED > 4.3 

|   WINDSPEED <= 9.9 

|   |   sus_wiND <= 19.7: 2 (31.0) (Severe Cyclone) 

|   |   sus_wiND > 19.7: 1 (5.0) (Severe Cyclone  

with high vulnerability) 

|   WINDSPEED > 9.9: 1 (11.0) (Severe Cyclone 

with high vulnerability) 

 

[4.5] ACCURACY METRICS FOR CLASSIFICATION 

 

The confusion matrix is a useful tool for analyzing the classifier can recognize tuples of different 

classes. A confusion matrix for two classifiers is shown in [Figure-7] and [Figure-8].  From the 

confusion matrix, the accuracy and the error rate of a classifier on a given test set is calculated. The 

percentage of test set tuples that are correctly classified by the classifier are shown in the [Figure-9]and 

[Figure-10]. This is also referred to as the overall recognition rate of the classifier, that is, it reflects how 

well the classifier recognizes tuples of the various classes.  
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Figure:7 Confusion Matrix for Rainfall Vulnerability 

 

Figure:8 Confusion Matrix for Cyclone Vulnerability  

 

   

Figure:9 Accuracy Metrics              Figure:10 Accuracy Metrics  

for Rainfall Class Classification                           for Cyclone Class Classification 

 

[5] IMPACT-BASED WEATHER FORECAST AND WARNING SERVICES ON 

MULTI-HAZARD  

Impact forecast and warning services can only be provided in instances where Government 

Agency has developed strong partnerships with other relevant agencies or with user communities. These 

types of forecasts and warnings are designed to provide detailed information precisely on whom or what 

is exposed. [Figure-11] represents the relationship among the key elements of an impact forecast system. 

It shows the evolution from general weather forecasts to impact warnings during hydro meteorological 

hazards.  
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Figure:11 Framework for Impact-Based Warning Services 

[6] CONCLUSION 

Natural hazards in the form of cyclone, floods, and storms claim numerous lives and cause 

severe damage to the properties. Many efforts have been taken to predict the hazards on various sources 

of data. Here the dynamic prediction model using data mining has been proposed for this research to 

analyse the weather details in south districts. It is concluded that, temperature, rainfall, humidity, 

windspeed and average visibility are mostly correlated parameters to classify the vulnerability of hazards 

with 99% accuracy. Finally a well suited framework has been proposed to show the evolution from 

general weather forecasts to impact warnings.  
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