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INTRODUCTION: In  India   despite    recent    progress    inindustrlization,    the   

soundness   of  economy   issignificantly dependant upon the gross productionof agricultural 

commodities and agriculture  is themainstay  of  millions  of  teeming  population  withcrops  

pre-dominantly  dependant   upon  naturalrainfall.  Excepting  the  south-eastern  part  of  the 

peninsula and Jammu and Kashmir, the south westmonsoon (June – Sept.) is the principle 

source ofrain in the entire country.  During monsoonal periodmore than 75% of annual 

rainfall is received over a major portion of the country. India’s economy has traditionally 

been agricultural in nature and excess climate  anomalies, deficient  and  flooded  rainfall 

years have a dramatic impact on the economy of the affected regions.Thus information about 

these natural calamities is necessary which is only possible by the early prediction of rainfall. 

 

Indrabayu  M.S. Pallu, N. Harun  and A. Achmad  in 2013gave  a  new idea  in  comparing  

two  common  prediction  i.e.  the  statistic  method  andartificial  intelligence  (AI)   for  

rainfall  prediction  using empirical  data  series.  The   statistic  method  use  Auto-

Regressive Integrated  Moving (ARIMA)  and Adaptive Splines  Threshold Autoregressive  

(ASTAR), along with it Genetic  Algorithm-Neural Network  (GA-NN) is  chosen. The  

resultsshowed that ASTAR gave best  prediction compared to other, in terms of root  mean 

square (RMSE) and following close match between predict and actual.The propose GA-NN  

method for rainfall prediction  is compared to  the statistic method i.e ARIMAand ASTAR. 

The results revealed that statistic approach and artificial intelligence are quite good 

performing comparing to ARIMA. 

 

Indrabayu,Nadjamuddin Harun,M.Saleh Pallu, Andani Achmad  propose   a  new  idea for  
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ABSTRACT: Rainfall prediction is one of the most important and challenging task in modern    
world. In general, climate and rainfall  are  highly  non-linear  and  complicated  phenomena. India  
is an  agricultural  country  and  most  ofeconomy of India depends upon the agriculture .Rainfall 
plays an important role in indian agriculture  so early prediction of rainfall is necessary for the better 
economic growth of our country.In this research paper our  region of study is Durg and Raipur 
districts of Chhattisgarh. In our model the input  is the ten years(1992-2002) metrological data of 
these two districts. The metrological dataset  includes the monthly data of nine climatic variables 
which are mainly influence the rainfall phenomena of any region. Finally three prediction  methods 
namely Neural network,ARIMA and Multiple linear regression  were applied on these datasets  for 
the early prediction of rainfall in these two regions of Chhattisgarh. 
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rainfall prediction ,  which  include  Support Vector  Machine  (SVM) and  FuzzyLogic .The 

performing of  method   is  compare   to   the  Neural   Network(NN)–Fuzzy.The  climate 

data  is  taken from PT LAPAN Bandung and  the climate department of Makassar 

Indonesiafor 10  years (2001-2010) andis analyse by MATLAB  7.6.The output confirmthat  

the  SVM-Fuzzy  givesgreater   accuracythan NN-Fuzzy. 

 

A. R. Naik , S. K.Pathan 2013 gave a  model  for  rainfall prediction using  artificial neural 

network for which many test is done with the  model to test  it to predict rainfall .This paper 

gave   a  new  modify  BP algorithm  which  is good as compared  than that of a simple BP 

algorithm.  This  model  is  being  tried  with various   weather    data     which    was    

collected   duringexperiment. This model is made in JAVA and the output accuracy comes in 

between 80-90%. In  test part out of 100, 70-30 or 80-20 data partitionis made which means  

out of the total data 80%  is used for  training   purpose    and    rest    20%    used 

forvalidating purpose. 

 

Jignesh Patel , Dr.Falguni Parekh in 2014 studied  the development  of  efficient model  to 

predict  monthly  rainfall  of  Gandhinagar   using  AdaptiveNeuro   Fuzzy  Inference   

System  (ANFIS).   Here 8models  were   developed   using  various   membership  functions   

and   climatic data were   inputs.      The  four   parameters used for evaluation are  Root  

mean square  error  (RMSE),  Correlation   Coefficient  (r),  Coefficient   of  Determination 

,here study gave idea  that  hybrid  Model   gave  best result to predict rainfall of the region. 

For this  Monthly climate data such as Mean air Temperature, Relative Humidity, Wind 

Speed and Rainfall of ten years is collected.  At last result show that  Hybrid method is good 

than Back Propagation for Gandhinagar . 

 

V.K Somvanshi O.P.Pandey,  P.K.Agrawal, N.V.Kalanker , M.Ravi  Prakash and Ramesh  

Chand 2006 gave two fundamental  distinguished method for making a model i.e  statistical 

methodbase on  autoregressive integrated moving average   (ARIMA) and  the method based 

on ANN. To study the output efficiency, 104 years of mean annual  rainfall data from year 

1901 to 2003  of Hyderabad region (India) was collected.Here the research showed  that 

ANN  can be used as best forecasting method to predict the rainfall, which is more efficient 

than the  ARIMA model. 

 

R.Venkata Ramana & B.Krishna & S.R.Kumar & N.G.Pandey in 2013 tried a method for 

rainfall forecasting by merging the wavelet method and Artificial Neural Network(ANN).The 

wavelet and ANN used monthly rainfall dataof Darjeeling raingauge station. The results of 

monthly rainfall showed  that the result of wavelet neural network  is more efficient than the 

ANN method.Here a wavelt Neural Network(WNN)model,includes wavelet analysis and 

ANN,is been presented for rainfall prediction of Darjeeling station. 

Nikhil Sethi, Dr.Kanwal Garg in2014 proposed a rainfall  prediction model , implemented 

with  the  use  of empirical  statistical  technique,  Multiple linear regression. with  30 years  

(1973-2002)  datasets   of  the  climate  data  such   as rainfall  precipitation vapor  pressure, 

average  temperature,and  cloud cover  over  UDAIPUR  CITY, Rajasthan,  India are used.  

The model  forecasts  monthly rainfall  amount of July (in mm). The experimental  results 

prove that there is a close  agreement between  the predicted  and  actual rainfall amount.  

 

Indrabayu, Nadjamuddin Harun, M. Saleh Pallu, Andani Achmad  in 2013 presented the 

potential  of statistical approach  in predicting  rain fall is discussed  in this  paper. Twomost 
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implemented methods i.e.  Auto-Regressive Integrated Moving Average (ARIMA)  and 

AdaptiveSplines Threshold  Autoregressive (ASTAR)  are compared  in term  of accuracy  in 

prediction.  Bothmethods are constructed  to predict daily rainfall in  the area of Makassar,  

Indonesia. Rain problemin Indonesia  increasingly complex  due to climate  shifts that  result 

in  high intensity  rainfall in thedry season  so it is very  influential on the  development of 

many  aspect of social-economy  sector. A ten  years   daily  data   (2001-2010)  obtained  

from   BMKG  (the   Meteorology,  Climatology  andGeophysics). Several complementary 

data is also obtained from LAPAN  (Government Space Agent).From various  meteorological  

variables, four  variables are  selected for  predicting rainfall-  Thereare temperature, 

humidity, wind speed, and previous precipitation based on their high correlation torain  

event..  These  four  variables  are  then  input  to  the  ARIMA  and  ASTAR.  The   accuracy  

ofprediction  is measured  based on  root  mean  square error  (RMSE). ASTAR  

outperformed  ARIMAwith less RMSE which is 0.02 to 0.24. 

 

Pinky Saikia Dutta in 2014  forecasted  monthly  Rainfall  of  Assam which was carried out 

using traditional statistical technique -Multiple Linear Regression. The data include Six years 

period [2007-2012] datasets such as minimum temperature, maximum temperature ,pressure, 

wind direction  collected locally from Regional Meteorological Center, Guwahati,Assam, 

India . The performance of this model is measured in adjusted R-squared . experimental 

results shows that the prediction model based on Multiple linear regression indicates 

acceptable accuracy Of about  63%   in  variation  of  rainfall  in this proposed  model. 

 

P. G. Popale  and S.D. Gorantiwar in  2014used  ARIMA  models  of  different  orders for 

generation and forecasting rainfall in advance. . Data  were collected from  National Data  

Centre of India Meteorological Department, Pune and Rainfall data  series of 31 years  (1982 

– 2012) of Rahuri  region of Ahmednagar district  were used for  developing ARIMAmodels.  

from which data of 1982to2011 was  used for the development  of the models and series  of 

2012 wasused  for  testing   the  validity  of  the  models.  ARIMA   models  of  different  

orders  were  selected   based  on  observingautocorrelation  functions   (ACF)  and  partial   

autocorrelation  functions   (PACF)  of  the   historical  rainfall  series.   Theparameters of 

selected  model were obtained with  the help of maximum  likelihood method.  The  ARIMA 

models  that  passed  theadequacy test  were selected  for forecasting. The  weekly rainfall  

values 2012  year were forecasted  with the  help of theseselected models and  compared with 

the actual  weekly rainfall values of the  year 2012 by root  mean square error (RMSE).The 

ARIMA (1,1,1) (1,0,1)  52 gave the lowest value  of RMSE and hence is considered as the 

best model  for generation andforecasting of weekly rainfall values. 

 

Sabyasachi Swain, Manikant Verma and M. K. Verma in 2015 presented a trend  analysis  of  

monthly  rainfall  data  for  Raipur  district,Chhattisgarh for the period of 102 years that is 

from 1901 to 2002. The results reveal asignificant decrease for the months ofSouthwest 

monsoon i.e. June, July, August and September, thereby inferring for a consequent decrease 

in annual rainfall.The  trend analysis  is  made  for  Raipur  district  of  Chhattisgarh for 

monthly rainfall data for the period of 1901-2002 is   performed  using   non-parametric 

Mann-Kendall and  Sen  Slope  Estimator  test.  The  results  reveal  a downward trend for 

most of the months of a year for the  period  under  investigation.  Since  the  months  of 

Southwest  monsoon   i.e  June-September   shows  a significant decreasing trend, so it  

inferred for the annual rainfall over Raipur to be decreasing. 

 

PROBLEM  IDENTIFICATION: This section is sub-divided into two most appealing 

problems which needs to be taken into consideration in order to efficiently predict rainfall in 
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Chhattisgarh.These are:- 

 

I.RAINFALL VARIABILITY PROBLEM IN CHHATTISGARH: 

 

Chhattisgarh state, situated in eastern India stretches between 80Ú152  to 84Ú242  E 

longitude & 17Ú462  to 24Ú  52  N latitude. It covers total   geographical area of about 13.5 

million hectare. Rice crop is grown in 3.7 million hectares and rainfed rice production has 

always remained a challenge in this region. This state has three agro climatic zones viz., 

Chhattisgarh plains, Bastar plateau and Northern hills region. 
 
The entire state has been divided in to five major categories (Fig. 1) namely very high rainfall 
zone (rainfall >1600 mm), high rainfall zone (1500-1600 mm), medium rainfall zone (1400-
1500mm), low rainfall zone (1300-1400mm) and very low rainfall zone (<1300mm). The 
spatial distribution of rainfall shows that south Easter Bastar region comprising of some part 
of Jagdalpur and Dantewara, eastern part of northern  hills  zones  comprising  of  most  part  
of Jashpur and some part of Sarguja and north eastern parts of Chhattisgarh plains zone 
comprising of most part of Raigarh and some part of Janjgir, Raipur and Mahasamund 
receive high to very high rainfall. The reason being that in these part of state the onset of 
monsoon is bit early than other parts of the state, thus monsoon remains active for longer 
period in these part. Other regions contributing of high rainfall can be the thick forest cover 
and orographic sector of rainfall due to undulating area. The whole districts of  Bijapur  and  
parts of Dantewara,Narayanpur, Jagdalpur, Koriya, Sarguja, Korba, Bilaspur, Janjgir, 
Mahasamund, and Raigarh receive medium rainfall, while other part of the state which 
mainly include the Chhattisgarh plains zone and some parts  of  Bastar  plateau  and  northern  
hills  zone receive low rainfall due to the various factors such as distance from bay of Bengal, 
rainfall shadow effect availability of  orographic  lifting  being  plain  zone. The geographical 
region of central Raipur and Durg receive very low rainfall dueto the higher degree of 
urbanization and varying climatic variables. 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Annual rainfall variability in Chhattisgarh 
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II.DEPENDENCE OF RAINFALL ON VARIOUS COMPLEX CLIMATIC 
VARIABLES: 
 
In our detailed study of the climate of our region we found that there are nine complex 
climatic variables namely Average temperature, Precipitation, Wet day frequency, 
Cloudcover,Vapourpressure, Diurnal temperature range, Ground frost frequency , Potential 
evapotranspiration and Reference crop evapotranspiration which primarily influence the 
rainfall in our region. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
Fig 2: Various climatic variables affecting rainfall 
 
The detailed description of these climatic variables is given below: 
 
1.Precipitation: In meteorology, precipitation is any product of the condensation of 

atmosphericwater vapour that falls under gravity. 

2.Average Temperature: It is the measure of degree of hotness or coldness of a body. 

3.Cloud cover: Cloud cover (also known as cloudiness, cloudage or cloud amount) refers to 

the fraction of the sky obscured by clouds when observed from a particular location. 

4.Vapour Pressure:It is the pressure exerted by the molecules of a given vapour. 

5.Wet Day Frequency: It is defined as the proportion of wet days among all the days in the 

given data. 

6.Diurnal Temperature Range: The diurnal temperature range (DTR) is the difference 

between the daily maximum and minimum temperature. 

RAINFALL 

POTENTIAL 

EVAPOTRANSPIRATION 
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RANGE 
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PRECIPITATION 

GROUND FROST   

FREQUENCY 

REFERENCE CROP 

EVAPOTRANSPIRATION  
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TEMPERATURE 

VAPOUR 
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https://en.wikipedia.org/wiki/Meteorology
https://en.wikipedia.org/wiki/Atmosphere
https://en.wikipedia.org/wiki/Atmosphere
https://en.wikipedia.org/wiki/Sky
https://en.wikipedia.org/wiki/Cloud
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7.Ground Frost Frequency: Ground frost refers to the various coverings of ice produced by 

the direct deposition of water vapor on objects and trees, whose surfaces have a temperature 

below the freezing point of water (0 °C, 32 °F).  

8.Reference Crop Evapotranspiration: It is defined as the rate of evapotranspiration from a 

hypothetical reference crop with an assumed crop height of 0.12 m (4.72 in), a fixed surface 

resistance of 70 sec m
-1

 (70 sec 3.2ft
-1

) and an albedo of 0.23, closely resembling the 

evapotranspiration from an extensive surface of green grass of uniform height, actively 

growing, well-watered, and completely shading the ground. 

9.Potential Evapotranspiration: It is the amount of water transpired in a given time by a short 

green crop, completely shading the ground, of uniform height and with adequate water status 

in the soil profile. 

OUR PROPOSED METHODOLOGIES FOR RAINFALL PREDICTION:  
 
Three methods were used in our approach to rainfall prediction which are discussed below. 
 
I.MULTIPLE LINEAR REGRESSION(MLR) 
 
Linear Regression  is   a  statistical   method  that helps   to determine  the   strength  of  the  
relationship   between  one dependent  variable   denoted  by  Y and  a  series  of other  
variables known as independent variables. Regression model which contain more than two 
predictor variables are called Multiple Linear Regression Model. 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

Fig 3: Flow chart our proposed regression model. 
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https://en.wikipedia.org/wiki/Ice
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Multiple regression formulated for our model  is of the form: 
 
Y = b0+b1x1 +b2x2 +b3x3+ b4x4+b5x5+b6x6+b7x7+b8x8.+b9x9+b10x10+b11x11+e 
 
Where b0,b1,b2,b3,b4,b5,b6,b7,b8,b9,b10,b11 are linear  regression coefficient which 
measures the strength and direction relationship between a particular complex climatic 
variable used in our model(i.eAverage temperature, Precipitation, Wet day frequency, 
Cloudcover,Vapour pressure, Diurnal temperature range, Ground frost frequency , Potential 
evapotranspiration and Reference crop evapotranspiration) for rainfall prediction with the 
computed value of variable Y i.e predicted value of rainfall for a particular year ranging from 
year 1992-2002. 
 
In our proposed model equation (i) stated above is used wheree is unexplain part of 
dependent variable with zero mean and constant variance.ThusMultiple regression can be 
successfully applied to our model to predict a dependent (Y) variable from two or more 
independent (X) variables. 
 

 
II. NEURAL NETWORK 
 
 
Back-Propagation Neural Network(BPNN): 
 

In  1980’s  the  idea of Artificial  Neural  network  first sprang  up. As  ANN  has  the ability  
to  solve  complex,nonlinear  problems,  researchers  in  various  fields  started using ANN   
for prediction  and forecasting  purpose D.L.Rumelheartetc  in  California  university  
proposed Back Propagation algorithm to reduce the  error  in   the  network.  BP  gets 
automatically adopted  in the  parallel structure  of ANN which includes input layer, hidden 
layer and output layer.In each   of these layers there are present numerous processing 
elements are called neurons which  interconnected with each other,however  the neurons 
present  in    each  layer  is  connected  with  neurons  in  the corresponding  next   layers, no  
jumping   of  neurons   is allowed . 
 
This historical data is given as input to the input layer. It is  necessary that the data should be 
normalized.The  reason  behind  normalizing  the  input  data  is,  raw data can’t be fed to 
network as it results in slow learning ofdata i.e. the rate at which data get learned will slow 
down.Figure below shows   the   mathematical  model   for   a  singleneuron. 
 

 

 

 

 

 

 

 

 

 

     Fig 4.The   mathematical  model   for   a  single artificial neuron. 
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The back-propagation  learning  algorithm is  one  of the  most important developments in  

neural networks . This  learning  algorithm is applied  to   multilayer  feed-forward  networks   

consisting  of processing elements  with continuous  differentiable activation functions.  The 

networks  associated   with  back-propagation learning algorithm  are also called  back 

propagation networks (BPNs). It is a  supervised learning method. For a  given set of training 

input-output pair, this algorithm  provides a procedure for changing the  weights in a BPN  to 

classify the given  input patterns correctly. The  basic  concept  of  this  algorithm  is,   it  

consists  of  two passes through  the different  layers of the  network: a  forwardpass and a 

backward pass. 

In the forward pass,  an input vector is applied  to the  sensory nodes  of the  network and  its 

effect propagates through the network layer by layer.  Finally a  setofoutputs  produced   as  

the   actual  response   of  the  network.During the forward  pass the synaptic weights  of the 

networks are all fixed. During the backward pass, on  the other hand, the synaptic weights  

are all adjusted  in accordance  with an error correction rule.Specifically,the   actual  response   

of the network  is  subtracted from  the  desired  (target)  response  to produce an  error 

signal.  This error  signal is  then propagated backward   through   the  network,   against   the   

direction of synaptic connection. The  synaptic weights  are adjusted  to make the actual  

response of  the  network  move closer  to  the  desired response in a statistical sense . 
 
Supervised Neural Networks: 

 

Supervised neural networks are trained to produce desired outputs in response to sample 

inputs, making them particularly well-suited to modeling and controlling dynamic systems, 

classifying noisy data, and predicting future events.  

 

Feedforward Neural Networks: In our model we have used supervised feed forward 

network have one-way connections from input to output layers. They are most commonly 

used for prediction, pattern recognition, and nonlinear function fitting. Supported 

feedforward networks include feedforward backpropagation, cascade-forward 

backpropagation, feedforward input-delay backpropagation, linear, and perceptron networks. 

 

 

Fig 5.A two-layer feedforward network in Matlab with sigmoid hidden neurons and 

linearoutput neurons.This type of network can fit multidimensional mapping problems 

arbitrarily well, given consistent data and enough neurons in its hidden layer. 

http://in.mathworks.com/discovery/supervised-learning.html
http://in.mathworks.com/discovery/nonlinear-model.html
http://in.mathworks.com/discovery/linear-model.html
http://in.mathworks.com/cmsimages/69424_wl_neural_fig1_wl.jpg
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Levenberg-Marquardt Algorithm:The Levenberg-Marquardt algorithm is a very simple, 

but robust, method for approximating a function. Basically, it consists in solving the 

equation: 

                   

Where J is the Jacobian matrix for the system, λ is the Levenberg's damping factor, δ is the 

weight update vector that we want to find and E is the error vector containing the output 

errors for each input vector used on training the network. The δ tell us by how much we 

should change our network weights to achieve a (possibly) better solution.   

The λ damping factor is adjusted at each iteration, and guides the optimization process. If 

reduction of E is rapid, a smaller value can be used, bringing the algorithm closer to 

the Gauss–Newton algorithm, whereas if an iteration gives insufficient reduction in the 

residual, λ can be increased, giving a step closer to the gradient descent direction. 

Levenberg-Marquardt Algorithm Implementation:In our  training algorithm each learning 

iteration (epoch) will consist of the following basic steps: 

1.Compute the Jacobian (by using finite differences or the chain rule) 

2.Compute the error gradient 

 g = J
t
E 

3.Approximate the Hessian using the cross product Jacobian (i.eH ≈ J
t
J) 

              H = J
t
J 

4.Solve (H + λI)δ = g to find δ 

5.Update the network weights w using δ                                                                  

6.Recalculate the sum of squared errors using the updated weights 

7.If the sum of squared errors has not decreased,discard the new weights, 

increase λ using v and go to step 4. 

 Else decrease λ using v and stop. 

Our Proposed Rainfall Prediction Method Using Neural Network: 
 
For rainfall prediction using neural network, we performed the following steps:- 
 
Step 1: Our collected  monthly wise data of ten years (1992-2002) of a particual climatic 
variable of a particular district is provided for training the neural network.  
 
Step 2: Neural network training is done using nntrain tool available in neural network toolbox 
in Matlab 2016 version.In matlab neural network training is achieved using ‘trainlm’ function 
which implements theLevenberg-Marquardt algorithm discussed above. 
 
Step 3:If the training of the network  is successful then  fresh input rainfall data is provided to 
the  network trained using data of various climatic variables . 
 
Step 4: On the basis of  rainfall data provided to the trained neural network  program will 
executes the output file and it shows results using graphical representation of data i.e  
actualvspredicted values of yearly rainfall. 
 
Step 5: The performance of the network is analyzed using mse function which is mean 
squared normalized error performance function  available for performance testing of neural 
network in Matlab 2015. 
 
Step 6:Finally the rainfall is predicted on the basis of the network trained with the datasets of 
complex climatic variables. 

http://en.wikipedia.org/wiki/Levenberg%E2%80%93Marquardt_algorithm
http://en.wikipedia.org/wiki/Jacobian_matrix_and_determinant
http://en.wikipedia.org/wiki/Levenberg%E2%80%93Marquardt_algorithm#Choice_of_damping_parameter
http://en.wikipedia.org/wiki/Gauss%E2%80%93Newton_algorithm
http://en.wikipedia.org/wiki/Gradient_descent


International Journal of Emerging Trends in Engineering and Development                 Issue 6, Vol. 4 (July 2016) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                  ISSN 2249-6149 

©2016 RS Publication, rspublicationhouse@gmail.com Page 45 
 

Our proposed rainfall prediction model using Neural Network is shown below: 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6. Flow chart of our proposed rainfall prediction model using Neural Network. 
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Fig 7.The GUI of our Neural Network training. 

 

III.AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) MODEL: 

ARIMA is used to predict a value in a response time series as a linear combination of its  own 

past values, pasterrors, and current and past values  of other time series. The ARIMA 

procedure provides a comprehensive set oftools for  uni-variate time series  model 

identification, parameter  estimation, and forecasting,  and it offers  greatflexibility in the 

kinds of ARIMA or ARIMAX models that can be analyzed. 

 

The ARIMA procedure  supports seasonal, subset, and  factored ARIMA models; multiple 

regression  analysis with ARMA errors; and rational transfer  function models of any 

complexity.We can create ARIMA or ARIMAX time series model in matlab using arima 

class which creates model objects for stationary or unit root non stationary linear time series 

model.This includes moving average (MA), autoregressive (AR), mixed autoregressive and 

moving average (ARMA), integrated (ARIMA), multiplicative seasonal, and linear time 

series models that include a regression component (ARIMAX).Specify models with known 

coefficients, here we estimate coefficients with data using estimate, or simulate models 

with simulate. 

 

Linear Time Series Model: 

A linear time series model for response process yt and innovations εt is a stochastic 

process that has the form 

yt= c+ϕ1yt−1+…+ϕpyt−p+εt+θ1εt−1+…+θqεt−q. 

In lag operator notation, this model is 

ϕ(L)yt = c+θ(L)εt. 

http://in.mathworks.com/help/econ/arima-class.html#btqw8ok-1
http://in.mathworks.com/help/econ/arima-class.html#btqw8mo
http://in.mathworks.com/help/econ/arima-class.html#btqw8mo
http://in.mathworks.com/help/econ/stationary-stochastic-process.html#btdyz9y
http://in.mathworks.com/help/econ/stationary-stochastic-process.html#btdyz9y
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Lag Operator: 

The lag operator L is defined as L
i
yt=yt−i. we can create lag operator polynomials using them 

to condense the notation and solve linear difference equations. The lag operator polynomials 

in the linear time series model definitions are: 

 ϕ(L)=1−ϕL−ϕ
2
L

2
−...−ϕ

p
L

p
, which is the degree p autoregressive polynomial. 

 θ(L)=1+θL+θ
2
L

2
+...+θ

q
L

q
, which is the degree q moving average polynomial. 

 Φ(L)=1−Φp1L
p
1−Φp2L

p
2−...−ΦpsL

p
s, which is the degree ps seasonal autoregressive 

polynomial. 

 Θ(L)=1+Θq1L
q
1+Θq2L

q
2+...+ΘqsL

q
s, which is the degree qs seasonal moving 

average polynomial. 

Our rainfall prediction model using ARIMA is implemented using following steps: 

Step 1. Load the Data and Specify the Model. 

Load the NASDAQ data included with the toolbox. Convert the daily close composite index 

series to a return series. For numerical stability, convert the returns to percentage returns. 

Specify an AR(1) and GARCH(1,1) composite model. This is a model of the form 

 

where , 

 

and  is an independent and identically distributed standardized Gaussian process. 

load Data_EquityIdx 

nasdaq = DataTable.NASDAQ; 

r = 100*price2ret(nasdaq); 

T = length(r); 

Mdl = arima('ARLags',1,'Variance',garch(1,1)) 

 

Step 2.Estimate the Model Parameters Without Using Presample Data:  

Fit the model, Mdl, to the return series, r, using estimate 

EstMdl = estimate(Mdl,r); 

Step 3. Compute forecast returns and forecasted conditional variances and plot graph for both 

the parameters: 

Use forecast which belongs to arima class in matlab to compute  forecasts returns and 

conditional variances of  a particular complex climatic variable of a particular city affecting 

rainfall.The conditional variance forecasts converge to the asymptotic variance of the 

conditional variance model. The forecasted returns converge to the estimated model constant 

(the unconditional mean of the AR conditional mean model). 

RESULT AND DISCUSSION: 

Rainfall Prediction Results For Raipur Using MLR: 
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                    Fig 8: Rainfall graph on the basis of Precipitation data. 

 

                    Fig 9: Rainfall graph on the basis of Average Temperature data.  

 

                    Fig 10: Rainfall graph on the basis of Cloudcover data.  

 

                    Fig 11: Rainfall graph on the basis of Vapour Pressure data. 
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                    Fig 12: Rainfall graph on the basis of Wet Day Frequency data
 

 

                    Fig 13: Rainfall graph on the basis of Diurnal Temperature Range data. 

 

                    Fig 14: Rainfall graph on the basis of Ground Frost Frequency data. 

 

                    Fig 15: Rainfall graph on the basis of Reference Crop Evapotranspiration data. 
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                    Fig 16: Rainfall graph on the basis of Potential Evapotranspiration data.
 

Rainfall Prediction Results For Raipur Using Neural Network: 

 

                    Fig 17: Rainfall graph on the basis of Precipitation data. 

 

                    Fig 18: Rainfall graph on the basis of Average Temperature data. 

                     

                    Fig 19: Rainfall graph on the basis of Cloudcover data. 
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                    Fig 20: Rainfall graph on the basis of Vapour Pressure data. 

 

                    Fig 21: Rainfall graph on the basis of Wet Day Frequency data. 

 

                    Fig 22: Rainfall graph on the basis of Diurnal Temperature Range data. 

 

                   Fig 23: Rainfall graph on the basis of Ground Frost Frequency data. 
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                    Fig 24: Rainfall graph on the basis of Reference Crop Evapotranspiration data.  

 

                    Fig 25: Rainfall graph on the basis of Potential Evapotranspiration  data 

Rainfall Prediction Results For Raipur Using ARIMA: 

                    Fig 26: Graph  on the basis of  Average Temperature data. 

 

                      Fig 27: Graph on the basis of Ground Frost Frequency data 
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                    Fig 28: Graph on the basis of Reference Crop Evapotranspiration data. 

 

                    Fig 29: Graph on the basis of Potential Evapotranspiration data. 

Rainfall Prediction Results For Durg Using MLR: 

 

                    Fig 30: Rainfall graph on the basis of Precipitation data. 

 

                    Fig 31: Rainfall graph on the basis of Average Temperature data. 
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                    Fig 32: Rainfall graph on the basis of Cloudcover data. 

 

                    Fig 33: Rainfall graph on the basis of Vapour Pressure data. 

 

                    Fig 34: Rainfall graph on the basis of Wet Day Frequency data. 

 

                    Fig 35: Rainfall graph on the basis of Diurnal Temperature Range data. 
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                    Fig 36: Rainfall graph on the basis of Ground Frost Frequency data. 

 

                    Fig 37: Rainfall graph on the basis of Reference Crop Evapotranspiration data. 

 

                    Fig 38: Rainfall graph on the basis of Potential Evapotranspiration data. 

Rainfall Prediction Results For Durg Using Neural Network: 

 

                    Fig 44: Rainfall graph on the basis of Precipitation data. 
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                    Fig 39: Rainfall graph on the basis of Average Temperature data. 

 

                    Fig 40: Rainfall graph on the basis of Cloudcover  data. 

 

                    Fig 41: Rainfall graph on the basis of Vapour Pressure data. 

 

                    Fig 42: Rainfall graph on the basis of Wet Day Frequency data. 
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                   Fig 43: Rainfall graph on the basis of Diurnal Temperature Range data. 

 

                    Fig 44: Rainfall graph on the basis of Ground Frost Frequency data. 

 

                    Fig 45: Rainfall graph on the basis of Reference Crop Evapotranspiration data. 

 

                    Fig 46: Rainfall graph on the basis of  Potential Evapotranspirationdata. 
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Rainfall Prediction Results For Durg Using ARIMA:

 

                    Fig 47: Graph on the basis of Average Temperature data.

 

                     Fig 48: Graph on the basis of Ground Frost Frequency data.

 

                    Fig 49: Graph on the basis of Reference Crop Evapotranspirationdata.

                    Fig 48: Graph on the basis of  Potential Evapotranspiration data. 
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CONCLUSION: From the results shown above we can conclude that for rainfall prediction 
in case of our region i.e Raipur and Durg districts of Chhattisgarh out of the three methods 
discussed above namely MLR,NN AND ARIMA, the rainfall prediction using Neural 
Network proved to be appreciable, followed by MLR and then then after ARIMA.The main 
highlight of our research was that we included nearly all the complex climatic variables 
which mainly effect the rainfall phenomena.Moreover we selected two such districts where 
rainfall pattern was highly complex and rainfall prediction was required there.The future 
scope of our research is that other prediction models can be used on these data sets and other 
climatic factors need to be studied followed by the vast numeric data collection of such 
factors in order to predict rainfall accurately. 
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