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Abstract— Weather forecasting is one of the applications of 

data mining technology to predict the state of atmosphere for 

a future time and a given location as regards heat, cloudiness, 

dryness, wind, rain, etc. Weather forecasting has become an 

important field of research in the last few decades. Weather 

prediction approaches are challenged by complex weather 

phenomena with limited observations and past data. Weather 

phenomena have many parameters that are impossible to 

enumerate and measure. Artificial neural networks (ANNs) 

have been applied extensively to both regress and classify 

weather phenomena. This paper presents the review of 

Weather Forecasting using Artificial Neural Network (ANN) 

and studies the benefit of using it. The paper provides a 

survey of available literatures of some methodologies 

employed by different researchers to utilize ANN for 

Weather Forecasting. Prediction of weather must be accurate 

and also the weather should be forecasted earlier will be 

helpful for many applications like agriculture, air traffic, 

military and so on. 
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I. INTRODUCTION 

Weather is one of the most effective environmental 

constraints in every phase of our lives[2]. Weather 

forecasting can be defined as the process of collecting data 

on atmospheric conditions, which records the humidity, 

rainfall, temperature, dew point, wind etc[3].In this survey 

try to give readers an overview about weather prediction 

phenomena, expert systems approaches, main domain 

specific problems, and solution methodologies[2]. Weather 

Forecasting is the ultimate goal of atmospheric research. It 

is described as the most advanced area in meteorology. The 

nature of modern weather forecasting is not only highly 

complex but also highly quantitative. Weather data can be 

collected from meteorological satellites and weather radars 

for weather forecasting. To make an accurate forecast, a user 

must have data collected from the past. Must understand 

what processes are occurring in the atmosphere to produce 

the current weather at a particular location, which is then 

compared with the past data[3]. 

The rest of the paper is structured as follows. 

Section II presents overview of weather forecasting. Section 

III presents literature survey. Also conclusion at the end of 

the survey article. 

II. OVERVIEW OF WEATHER FORECASTING 

Weather forecasting has been one of the most scientifically 

and technologically challenging problems around the world 

in the last century. This is due mainly to two factors: first, 

it’s used for many human activities and secondly, due to the 

opportunism created by the various technological advances 

that are directly related to this concrete research field, like 

the evolution of computation and the improvement in 

measurement systems[4]. Weather forecasting entails 

predicting how the present state of the atmosphere will 

change. Present weather conditions are obtained by ground 

observations, observations from ships and aircraft, 

radiosondes, Doppler radar, and satellites. This information 

is sent to meteorological centers where the data are 

collected, analyzed, and made into a variety of charts, maps, 

and graphs[4]. 

A. Types of forecasting 

 Now casting- in which the details about the current 

weather and forecasts up to a few hours ahead are 

given.  

 Short range forecasts (1 to 3 days) – In which the 

weather in each successive 24 hr intervals may be 

predicted up to 3 days. This forecast range is mainly 

concerned with the weather systems observed in the 

latest weather charts, although generation of new 

systems is also considered. 

 Medium range forecasts (4 to 10 days) – Average 

weather conditions and the weather on each day may 

be prescribed with progressively lesser details and 

accuracy than that for short range forecasts.  

 Long range /Extended Range forecasts (more than 10 

days    to a season) - There is no rigid definition for 

Long Range Forecasting, which may range from a 

monthly to a seasonal forecast[3]. 

The various methods used in forecasting the 

weather are as follows: 

 Synoptic weather forecasting, 

 Numerical methods, and 

 Statistical methods 

1) Synoptic weather forecasting: The first method is the 

traditional approach in weather prediction. ”Synoptic" 

means that the observation of different weather 

elements refers to a specific time of observation. Thus, 

a weather map that depicts atmospheric conditions at a 

given time is a synoptic chart to a meteorologist.  

2) Statistical methods: It uses the power of computers to 

make a forecast. Complex computer programs, also 

known as forecast models, run on supercomputers and 

provide predictions on many atmospheric variables 

such as temperature, pressure, wind, and rainfall.  

3) Numerical Weather Prediction (NWP): It used along 

with the numerical weather prediction. This method 

often supplements the numerical method. Statistical 

methods use the past records of weather data on the 

assumption that future will be a repetition of the past 

weather. The main purpose of studying the past 

weather data is to find out those aspects of the weather 

that are good indicators of the future events[1]. 
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III. LITERATURE SURVEY 

On a worldwide scale, large numbers of attempts have been 

made by different researchers to forecast Weather accurately 

using various techniques. But due to the nonlinear nature of 

Weather, prediction accuracy obtained by these techniques 

is still below the satisfactory level. 

Ankita Joshi, Bhagyashri Kamble, Vaibhavi Joshi, 

Komal Kajale, Nutan Dhange[1] used data mining algorithm 

for classifying weather parameters such as maximum 

temperature, minimum temperature, rainfall, evaporation 

and wind speed in terms of the month and year. The data 

used from wounderground weather site between 2001 and 

2013. The results show how those parameters have 

influenced the weather observed in those months over the 

study period. Given enough data the observed trend over 

time could be studied and important deviations which show 

changes in climatic patterns identified. 

Abhishek Saxena et al[2]. presented the review of 

weather prediction using artificial neural networks and 

studied the benefit of using it. It yields good results and can 

be considered as an alternative to traditional meteorological 

approach. The study expressed the capability of artificial 

neural network in predicting various weather phenomena 

such as temperature, thunderstorms, rainfall, wind speed and 

concluded that major architecture like BP, MLP are suitable 

to predict weather phenomenon. 

Weather forecasting has predominant importance in 

our day-to-day life. In this paper some of the essential 

techniques and methodologies for this forecasting with few 

of their disadvantages and the different tools used in the data 

mining are given. Thus the data mining is one of the 

emerging technologies with various classification and the 

prediction techniques for real-time applications [3]. 

In this paper,proposed a novel stochastic 

forecasting model for fuzzy time series by extending 

Sullivan and Woodall’s Markov-based model. It was built 

upon an HMM in which the fuzzy relationships were 

formulated as state transitions so that it can handle two-

factor forecasting problems.In order to allow the model to 

more effectively reflect the realworld situation and 

randomness of forecasting, Monte Carlo simulation was 

applied to estimate the stochastic outcome.The computations 

involved in forecasting were simple matrix operations, and 

thus, our model is more efficient than other “IF–THEN”-

based models.We used the forecasting problem of daily 

average temperature and cloud density in Taipei, Taiwan, as 

the benchmark and conducted performance comparisons 

with other models[4]. 

The neural network can applied for most of the 

prediction aspects, radial basis function neural network have 

used more efficiently for financial time-series forecasting by 

Nekoukar et al., 2010[5]. 

Er. Jasmeen Gill, Er. Baljeet Singh and Er. 

Shaminder Singh et al.(2010)[6] stated that the combination 

of BP algorithm and genetic algorithm was best as compared 

to gradient based algorithm and stochastic optimizing 

algorithm. 

Kumar Abhisheka, M.P.Singha, Saswata Ghoshb, 

Abhishek Anand[8] examines the applicability of ANN 

approach by developing effective and reliable nonlinear 

predictive models for weather analysis also compare and 

evaluate the performance of the developed models using 

different transfer functions, hidden layers and neurons to 

forecast maximum, temperature for 365 days of the year. 

Method Application Advantages Disadvantages 

Neural 

Network 

[5] 

Robotics 

Medical diagnostic. 

Email Spam filtering. 

Speech recognition. 

Ann can perform tasks which 

linear program cannot. 

When element of neural network 

fails it continue to work. 

They do not classify and cluster data. 

Need a lot of chips and a distributed 

run-time to train on very large datasets. 

Hidden 

Markov 

Model[4] 

Recognition 

Observation Symbols 

System State 

Identification 

Parameter Intialization 

The HMMs can be used for 

generating alignments, with each 

state of the machine corresponding 

to one column in the alignment. 

The HMM needs to be trained on a set 

of seed sequences and generally 

requires a larger seed than the simple 

Markov models 

Table 1: Comparative Analysis

IV. CONCLUSION 

Weather forecasting has predominant importance in our day-

to-day life. In this survey of the essential techniques and 

methodologies used in the data mining are given. Thus the 

data mining is one of the emerging technologies with 

various classification and the prediction techniques for real-

time applications. One of the major concerns of Weather 

prediction is its Accuracy and its Timely output. The 

weather Forecasting has a big challenge of predicting the 

accurate results which are used in many real time systems 

like electricity departments, airports, tourism centers, etc. 

The difficulty of this forecasting is the complex nature of 

parameters. Each parameter has a different set of ranges of 

values. This issue is addressed by ANN. It accepts all 

complex parameters as input and generates the intelligent 

patterns while training and it uses the same patterns to 

generate the forecasts. In this paper, define survey of all 

paper’s algorithms which used for weather forecasting. 
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