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ABSTRACT 
Weather forecasts are important because life and property can be protected with early warnings. Weather data has a major role in 
many applications such as aviation, agriculture, marine, forests and so on. In agriculture, weather data can be used for production 
forecasting, global pricing, crop disease prediction and so on. Though there are new modern approaches available, weather 
prediction has many challenges. To overcome these challenges, some of the Data Mining Techniques are presented in this paper. 
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INTRODUCTION 

 

Now a day’s weather forecasting is done using various modern technologies. Many applications need 

weather information to make their work effective. Forecast features like temperature, humidity and rainfall are 

important for agriculture application. The outdoor activities are severely restricted by heavy rain, snow, chill 

and so on. Hence the forecasts can be used to plan outdoor activities .Modern weather forecasting involves a 

combination of computer programs which can predict the results more accurately. Temperature can be estimated 

ne by collecting data about the current state of the atmosphere. Nowadays many computing techniques are 

available to predict the temperature which enhances its accuracy [15]. 

Numerical Weather Prediction (NWP) is nothing but makes use of computers to make a realistic forecast. A 

complex computer programs run on supercomputer and gives a better prediction on many atmospheric variables 

such as temperature, thunderstorm, pressure, wind, and rainfall. Now forecaster can examine how the values are 

predicted to produce a particular day's weather [14]. 

Types of forecast: These forecasts are classified in to three types. They are short-range forecasts are 

predictions made between one and seven days before they happen. Medium-range forecasts are usually 

predicted between one week to four weeks in advance. Long-range forecasts the value of   a year in advance 

[13]. 

 

Related work: 

Stephen dunne et al[1] proposed a model to predict weather. Discrete wavelet transform (DWT) is a used 

for weather prediction. The stationary wavelet transform (SWT) has been used to develop a neurowavelet 

prediction algorithm which forecast hourly rainfall level. 
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Gill et al [2] described a training model using back propagation with genetic algorithm for weather 

forecasting. In this paper, Back Propagation algorithm using gradient descent method is used to train a neural 

network for weather forecasting. Back propagation algorithm suffers from several problems. To overcome the 

problems of back propagation, back propagation with genetic algorithm technique are incorporated to train 

artificial neural networks is proposed.  

Hongwei Zhang et al [3] explained a Neuron Classification Algorithm to forecast weather. In this paper, a 

neuron classification algorithm called NCA is proposed. In NCA, neurons divide the sample space non-linearly 

and adjusted themselves to cover the sample space optimally. After the noise data processed, the NCA has been 

enhanced. In this type of forecast, it increases the accuracy of the forecast compared to traditional algorithms.  

Saktaya Suksri et al[4] implemented a Neural Network training model for weather forecasting using 

Fireworks Algorithm. Fireworks Algorithm is a recently developed Swarm Intelligence Algorithm for 

optimization. The main objective of the method is to predict daily mean temperature  based on information 

gained from the Meteorological Station, located in Bangkok.  

Sneha S. Gumaste et al [5] proposed future weather prediction using genetic algorithm and FFT for smart 

farming. Weather information will be sent to farmers as SMS to their registered mobile number. Cloud is used 

to store information of farmers and weather data. Present weather conditions are obtained from the farmer’s 

location using Internet and GPS coordinates for future weather forecast. The proposed model would help 

farmers in planning the pre-post agriculture activities. Apart from that, Weather and crop damage alerts will be 

sent to farmers either as SMS or email. 

Nasimul Hasan et al[6] presented weather forecasting methodology with machine learning. In this paper, 

weather prediction is done by means of classifying different weather events. Here the classifier builds the 

decision tree according to the set of training samples. This model also classifies more number of climate 

features such as rainfall, visibility, temperature, humidity, and wind speed and so on. 

Brijesh Verma et al [7] described a genetic algorithm for estimating the amount of rainfall in sugarcane 

cultivated farms. Rainfall plays most important role in predicting the success of sugarcane productivity. The 

ability to predict precipitation in sugarcane areas enhances productivity. In this paper, a genetic algorithm 

approach determines certain climate attributes which is important in predicting rainfall is proposed. This method 

is tested with real-world data composed of different weather forecasting features.  

Sreenu Sreekumar et al[8] presented Support Vector Regression models for short term solar radiation 

forecasting. The approaches such as numerical weather prediction, artificial neural network, machine learning 

algorithms and Bayesian algorithm are used for solar radiation forecasting. To make a accurate prediction, 

processing time of these models is quite high. A Support Vector Regression model without hyper parameter 

optimization and two optimized SVR models such as support vector regression with optimized hyper parameters 

using Genetic Algorithm (SVRGA) and Particle Swarm Optimization (SVRPSO) is proposed. It considers the 

position of sun and earth on a similar day in previous years, even there is a difference in cloud cover, cloud 

movement, wind speed and temperature. 

Jing Feng et al [9] implemented   a rainfall forecasting based on backpropagation methodology. Doppler 

Weather Radar (DWR) plays an important role in short-term forecast and now-casting, and the weather radar 

data could be used for rainfall estimation of a certain region or other further processing. The algorithm of 

rainfall estimation based on Radical Basis Function Neural Network (RBFNN) is improved, and optimized the 

key parameters of RBFNN such as centers, length and link weights of the neural network with Cuckoo Search 

(CS). The Time Interpolation Method (TIM) is proposed. In this paper, this rainfall estimation model is 

compared with existing algorithms. 

Karla Louissa Marie D. Sobrevilla et al[10] proposed weather forecasting using Artificial Neural Network 

with missing values Imputation. Daily weather forecasting system promotes better resource management.  In 

this study, the Multilayer Feedforward Artificial Neural Network (MLFANN) architecture trained with Resilient 

Propagation (RPROP) algorithm to predict the daily weather forecast in Tiwi, Albay is proposed. Here in this 

paper, two datasets were generated. The first dataset used Fourier Fit and Multiple Imputation to impute the 

missing values while the second dataset was generated by removing the missing values. The neural network 

models were developed based on three criteria: number of hidden neurons, initial neuron weights and dataset 

used.  

Jayendra Kumar et al[11] proposed a modified sliding window algorithm for weather forecasting. Statistical 

Forecasting Methods are most suitable for rapid-deployed systems as they can predict extreme weather 

conditions that could have occurred previously and need very small amount of time to deploy the algorithm 

compared to ANN or Fuzzy forecasting that require adjustments and training. A modified version of the Sliding 

Window Algorithm to fit the requirements of the Irrigation System is proposed, which has a very low 

computational complexity compared to ANN and requires smaller data set to predict weather conditions. This 

not only makes the method simple but also has low hardware requirements. 

Liviu Oana et al described use of Genetic Algorithms in Numerical Weather Prediction. In this paper, 

various types of genetic algorithms are discussed.  

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jayendra%20Kumar.QT.&newsearch=true
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G. Mahalakshmi et al [12] presented a full survey on forecasting of time series data. Time series analysis 

plays an important role in many applications such as business, stock market and so on. The predicting a time 

series data provides the organization to make important decisions in time. In this paper, a complete survey of the 

various techniques used for forecasting is given.  

 

Data Mining Techniques used for weather prediction: 

Feedforward Network: 

A feed forward neural network has layers of processing elements. The first step in training is to create 

network object. A feed-forward network has more layers that is used to learn complex relationships more 

quickly. Feed-forward network has no feedback. FFN allows signal to travel one way only. Feed-forward ANN 

are straight forward network that uses inputs with outputs. To create a network, typical input and output values 

that initialize weight and bias values are provided and determine the size of the output layer. In the training 

process, the weights are adjusted so that to achieve desired result. This architecture consists of three layers, such 

as input layer, hidden layer and output layer. [16]. 

 

Backpropagation Network: 

A back propagation neural network uses a supervised learning. It has very good application potential and 

has its own limitations. It has been applied to a wide range of practical problems and has successfully 

demonstrated its power. In the year 1986, Rumelhart, Hinton and Wilham presented the concept of the back 

propagation algorithm. Back propagation is a general purpose learning algorithm. It is one of the powerful and 

expensive in terms of computational requirements for training. In backpropagation algorithm, there are two 

phases in its learning cycle one to propagate the input patterns through the network and other to adapt the output 

by changing the weights in the network. It is a supervised learning method .It requires a dataset of desired output 

for many inputs, making up the training set. It is more useful for feed-forward networks. The back propagation 

is a gradient descent method. This method adjusts the weights according to the error function. The term back 

propagation refers to the manner in which the gradient is computed for nonlinear multilayer networks.  

There are generally four steps in the training process: 

 1. Assemble the training data. 

 2. Create the network object.  

 3. Train the network. 

 4. Simulate the network response to new inputs. 

 The common steps of solving a problem with back propagation are:  

 The first step define feed-forward network using back-propagation. This defines set of input vectors 

output vectors. 

 The next step is to create a network and train it until it has learned the relationship between the 

example inputs and targets. Two layer feed forward is most common network used in it. The new feed-forward 

network is used to create a two-layer network with neurons in the hidden layer.  

 The next step is to train the network using the data. Click the Performance plot button in the training 

window to see a plot. The plot shows the mean squared error of the network starting at a large value and 

decreasing to a smaller value. In other words, it shows that the network is learning. Training on the training 

vectors continues as long the training reduces the network's error on the validation vectors. After the network 

memorizes the training, training is stopped. This technique automatically avoids the problem of over fitting.  

 The next step after training the network, use sim to apply the network to the original vectors. Larger 

numbers of neurons in the hidden layer give the network more flexibility because the network has more 

parameters it can optimize. If you make the hidden layer too large, you might cause the problem to be under- 

characterized[16] 

 

Time Series Analysis:  

Time Series Analysis captures the data groups and data variables in the specified time. Experimental results 

obtained using the proposed network and generalization capacity of model. The forecasting reliability was 

evaluated by comparing the actual and predicted temperature values. The results show that the network can be 

an important tool for temperature forecasting.  

 

Naive Bayes Algorithm: 

Naive Bayes algorithm belongs to the family of probability based classifiers and revolves round the concept 

of Bayes theorem. The probabilistic model consists of vector containing features with a probability assigned to 

it. The estimation of class condition probability is done by the classifier with the assumption that attributes are 

conditionally not dependent on each other. Construction of classifier model is done by combining the 

probability based model with decision rule. 
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C4.5 Decision Tree: 

Unlike Naive Bayes, the C4.5 is a classification algorithm used to generate decision tree for the given 

dataset. It is based on the information entropy concept. Construction of the decision tree is done by selecting the 

best possible attribute that will be able to split set of samples in most effective manner. The attribute having the 

highest entropy difference or normalized information gain is selected as the splitting criteria for that particular 

node. Similar fashion is followed and nodes are added to the decision tree. Each penultimate node carries the 

last attribute or multiple attributes for making the final decision of the problem. [17] 

 

Sliding Window algorithm: 

In this work, a day’s weather conditions are forecasted. For this, the previous seven days weather is taken 

into consideration along with fortnight weather conditions of past years. In this work, the four major weather 

parameters will be taken into consideration, which is, maximum temperature, minimum temperature, Humidity 

and Rainfall. Hence the size of the variation of the current year will be represented by matrix of size 7X4. And 

similarly for past year the matrix size would be 14X 4. Now, the first step is to divide the matrix of size 14X4 

into the sliding windows. 

Hence, 8 sliding windows can be made of size 7X4 each. Now the next step is to compare every window 

with the current year’s variation. The best-matched window is selected for making the prediction. The Euclidean 

distance approach is used for the purpose of matching. The reason for taking Euclidean distance is its power to 

represent similarity in spite of its simplicity. Following are the parameters used for the weather condition 

prediction:  

(1) Mean: mean of day’s weather conditions, that is, maximum temperature, minimum temperature, 

humidity, and rainfall. After adding each separately, and divide by total day’s number 

Mean = Sum of parameter /number of days 

(2) Variation: calculate day by day variation after taking difference of each parameter. This tells how the 

next day’s Weather is related to previous day’s weather; 

(3) Euclidean distance: it compares data variation of current year and previous year. By this we are able to 

mathematically model the aforesaid defined dependencies. That the relationship between previous year and 

previous week data is being defined  

 

Step 1: Take matrix “CD” of last seven days for current year’s data of size 7 X 4 

Step 2: Take matrix “PD” of fourteen days for previous year’s data of size 14 X 4 

Step 3: Make 8 sliding window of size 7 X 4 each from the matrix “PD” as W1, W2, Wn 

Step 4: Compute the Euclidean distance of each sliding window with the matrix “CD”, as ED1,ED2..E8 

Step 5: Select matrix W i as 

W i = Corresponding _matrix (Min(ED i)) 

                i  [1,8] 

Step 6: for k=1 to n, 

i) For WCK compute variation vector for matrix “CD” of size 6 X1 as “VC” 

ii) For WCK compute variation vector for matrix “PD” of size 6 X1 as “VP” 

iii) Mean1= mean(VC) 

iv) Mean2=mean(VP) 

v) Predicted variation ‘V’=(mean 1+ mean 2)/2 

vi) Add ‘V’ to the previous day weather condition in  consideration to get the predicted condition 

Step 7: End 

 

Algorithm 1: Sliding window algorithm for weather prediction: 

The sliding window used for predicting the ‘n’ number of weather conditions (WC1,WC2,WC3, . . . ,WCn) 

is shown in Algorithm 1[18]. 

 

Conclusion: 

This paper presents an overview of Data mining techniques. These techniques have been used for weather 

prediction. The aim of this study is to describe the capabilities of various algorithms in predicting several 

weather phenomena such as temperature, thunderstorms, rainfall and so on. The data mining techniques like 

decision trees, artificial neural networks, clustering and regression algorithms are suitable to predict weather 

phenomena.  
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