International Journal on Applications in Information and Communication Engineering
Volume 2: Issue 4: April 2016, pp 62-67. www.aetsjournal.com ISSN (Online): 2394-6237

Design of Weather Forecasting model using
Artificial Neural Network

'Keerthi Vuppula, °Dr. K. Mounika Reddy
'Software Developer, NeoTech Solutions, USA
*Associate Professor, Karunya College, India

Abstract

Weather Forecasting decides future condition of the atmosphere. Exact weather forecasting is vital
on the grounds that rural and modern area depend on it. We are introducing weather predictions
utilizing Artificial Neural Network and Back Propagation Algorithm. We are executing data serious
model utilizing data mining method. Weather is a dynamic and non-direct interaction and artificial
neural network (ANN) can manage such sort of Cycle. The exploration likewise expresses that
ANN is the best methodology than conventional and mathematical strategies. Data mining strategy
with neural network gives valuable data for weather expectation which decreases cost as contrast
with other expectation models.
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l. Introduction

Weather forecasting is a course of recognizing and foreseeing to specific precision the climatic
circumstances utilizing numerous innovations. A significant number of the live frameworks depend
on weather circumstances for making essential changes in the frameworks. Quantitative gauge like
temperature, mugginess and precipitation are significant in agribusiness region, as well as to dealers
inside item showecases [1]. These days there are many methodologies we are utilizing for weather
forecasting. Numerical demonstrating, measurable displaying and artificial insight strategies are
some of them. Numerical models of the atmosphere to anticipate future weather in light of current
weather circumstances is mathematical weather Prediction [2]. It needs full information on climatic
elements and includes computations with countless factors and datasets. Because of the progression
of current PC equipment there have been numerous enhancements in mathematical weather
prediction. We are utilizing ANN which depends on shrewd investigating the pattern from
historical data. The weather forecast reports needs some astute processing which can ready to
peruse the nonlinear data and create a few guidelines and examples to study from the noticed Data
to foresee the weather in future. Utilization of ANN will give more precise outcome. Here, the
blunder could conceivably lessen totally. However, the exactness will work on when contrasted
with past forecasts. Weather exploration and forecasting (WRF) model, General Forecasting Model,
Occasional Environment Forecasting, Worldwide Data Forecasting Model, are as of now OK
models for weather prediction. Additionally, processing for these prediction models is over the top
expensive due to figure concentrated nature [3].

1. Avrtificial Neural Network For Weather Forecasting

In any Forecasting exactness is vital .The info boundaries for a weather forecasting model is
various sorts of data required various kinds of techniques; and should be taken care of likewise.
Statistical strategies are related with Straight data then again Artificial Intelligence techniques are
related with nonlinear data [12]. Various kinds of learning models of Artificial Intelligence are
hereditary algorithms, neuro-fuzzy logic and neural networks. Among which neural networks is
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more liked. Weather forecasting should be possible all the more precisely utilizing ANN. Since day
to day weather data has different boundaries, for example, temperature, humidity, rainfall amount,
cloud distance and size, wind speed and heading, and so on. This multitude of boundaries are non-
direct, yet they expected to be handled together to decide temperature, rainfall, humidity or weather
status for the future day. Such kind of utilizations need complex models and can ready to deliver
the expected outcome by creating the examples all alone by performing self-getting the hang of
utilizing the preparation data given to the model [4].
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Figure 1: Methodology

To foster an ANN model for weather forecasting, locale determination for input data and
boundaries is fundamental. The information data is to be taken from a particular region on which
the model is prepared and tried with the goal that the model can produce precise outcomes. The
quantity of information data given to show likewise assists with further developing precision of the
model by giving the outcomes with a serious level of similitude among anticipated and genuine
result data [5]. The accessible data might be uproarious consequently, data ought to be cleaned.
Likewise, it must be normalized in light of the fact that, every one of the boundaries are of various
units and normalization will assist the info and result boundaries with connecting with one another.

1. Methodology

Weather forecasting is an application in meteorology and has been one of the most experimentally
and technologically testing issues all over the planet somewhat recently. In this, we are researching
the utilization of data mining methods in forecasting most extreme temperature, rainfall, and
vanishing and wind speed [6]. This was completed utilizing Artificial Neural Network and Back
propagation Algorithm.

1. Data Collection

The data utilized for this work was gathered from various authority sites and Metrological Office.
The case data covered the time of three years [7]. The accompanying techniques were taken on at
this phase of the exploration: Data Cleaning, Data Determination, Data Change and Data Mining.

2. Data Transformation

This step is otherwise called data solidification. It is the stage wherein the chose data is changed
into structures suitable for data mining [8]. The data document is saved in Commas Separated
Value (CVS) of record design and the datasets were normalized to decrease the impact of scaling.
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3. Data Mining Stage

It is separated into three stages. At each stage the algorithm is utilized to dissect the meteorological
datasets. The testing strategy took on for this exploration was rate parted that train on a level of the
dataset, cross approval on it and test on the excess rate. From there on fascinating examples
addressing information were distinguished [9]. On the opposite side on client gadget we are making
the Android Application where client need to enroll him so that day to day anticipated weather
warning will be send on his gadget.

. Back-Propagation Approach

The back propagation algorithm is utilized in layered feed forward ANNSs. It utilizes regulated
realizing, and that implies the model trains itself with the utilization of target output. For each
arrangement of input data the target output is given. The neural network model cycles the input data
with irregular values for loads and appropriate initiation capability utilizing one or more secret in
the middle between and afterward delivers the anticipated output. This anticipated output is then
contrasted and the target output accommodated same input dataset [10]. Consequently, mistake is
determined by taking away anticipated output from target output. Utilizing this mistake, the loads
are changed and again the whole cycle is rehashed for various ages until the blunder is negligible or
in satisfactory reach. We start the training with arbitrary loads, and the objective is to change them
so the blunder will be negligible. The region for input data can be any of a meteorological station
region where every one of the data is restricted to a specific district. The different input boundaries
are taken viz. temperature, relative humidity, pneumatic stress, wind speed and bearing, cloud
amount and level, rainfall, and so forth. Input data is then pre-handled and cleaned. That implies it
is checked with any anomaly and that is eliminated, missing values are placed, and data is checked
assuming it is in the given reach for the given boundary [11]. Later ANN is planned with number of
input and output hubs, stowed away layers, initiation capability, and greatest number of ages, loads,
inclination, objective and learning capability. Neural network is prepared with seventy rates of the
input data. Where the model is prepared utilizing this noticed data to forecast the weather, trailed by
testing done utilizing staying thirty rates of input data.

Acquire the
weather data

I

Data
preprocessing
and cleaning

l

Design of
Artificial Nearal
Network

I 1
! -

Yraining Training of
Daraset Neural Network
+
Trained Neural
Network
[ Testing I

|

Predicted
WWeather output

Figure 2: Back Propagation Approach
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Seventy rates of the dataset will be utilized for training and the other thirty rates of the dataset will
be utilized for testing and approval. Secret layers are expected for handling nonlinear data.
Improved results can be accomplished with high exactness while learning rate is more modest
however its exhibition is slower. Enactment capabilities are applied on every neuron to get the
output of neuron on a given input in the neural network. The sigmoid capability is an extraordinary
instance of strategic capability which has a sigmoid bend.

V. Experimental Results

As a contextual investigation for training the model, we utilized January months' data with every
one of the great weather conditions credits and attempted to anticipate February months' most
extreme and least temperature [12]. The model is planned utilizing Rapid Miner instrument, which
is an essential data mining business and prescient logical device. While running the model,
incredibly we find that it pretty much harmonized with the genuine/actual data [13].
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Neural Network uses hidden layer to compare all attributes in a data set to all other attributes. The
circles in the graph are nodes, and the lines between the nodes are neurons. The above diagram
shows the distinction between the actual and anticipated values. The distinction can in any case be
decreased by working on the model with expanding the training cycles, and by different boundaries
to be specific learning rate and force.

V. Conclusion

The various strategies for weather forecasting are inspected. ANN with back propagation is
suggested for weather Forecasting. ANN with back propagation utilizes an iterative cycle of
training where, it more than once contrasts the noticed output and targeted output and works out the
blunder. This mistake is utilized to correct the values of loads and predict position to get a
surprisingly better output. Subsequently this strategy attempts to limit the blunder. Hence, Artificial
Neural network with Back propagation algorithm is by all accounts generally suitable technique for
forecasting weather precisely. The weather Forecasting has a major test of foreseeing the exact
outcomes which are utilized in many continuous frameworks like power divisions, air terminals, the
travel industry focuses, and so forth. The trouble of this forecasting is the intricate idea of
boundaries. Every boundary has an alternate arrangement of scopes of values.
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