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In this thesis we have taken the following prediction problems on
weather parameter, which are frequently used, in meteorological studies.

Problem I Prediction of weekly soil temperature at 3 depths

(i.e. 5 cm, 10 cm and 20 cm).
Problem II Prediction of extreme rainfall and weekly rainfall
Probabilities.

Problem Il Prediction of amount of annual rainfall (ARF).

Problem IV Prediction of hourly Air temperatures.

Problem: 1: Chapter-3 .

Here we have predicted soil temperature by employing Multiple Regression
(MR), Artificial Neural Networks and Harmonic Analysis. ANN. algorithm
has been found suitable even when the data size is very large. Therefore, we
involve the ANN algorithm for soil temperature prediction.

Mainly, we apply two types of network namely; Mculloch Pitt type
generalizes with back propagation algorithm. We have also proved a
convergence theorem for generalized window - hoff algorithm by using
fixed-point theorem.

It has found that RMSE computed is less when ANN algorithms are
used. However, the training of neural network takes time and also
achievement of error goal depends upon the speed of the computer used for

soil temperature prediction problem« We also used harmonic Analysis

technique. It has been found that fluctuation and variations can be explained
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by different harmonics in the Fourier series representation of soil temperature
function. By computing finite number of harmonics, 26 : harmonics
we made prediction of soil temperature and it has been found that the Root
Mean Square Error and Percentage of Average error are less than 10%.
Problem 2: Chapter- 4
Problem of prediction of return period for highest one day maximum rainfall
requires extreme value distributions like Gumbel and Fisher and Tipett Type-
Il distribution We have employed above said same distribution for
prediction of return period of the occurred highest one-day maximum
rainfall.

At the same time we have also tried ANN for prediction of return
period of observed highest one-day maximum rainfall. Obtained results
found significant to the results by extreme value distribution. At some places

non-significant results are obtained as the highest one-day maximum rainfall.
One can find good results by using ANN if the ANN is to be trained
by actual probabilities of occurred highest one day maximum rainfall of
particular station and then to predict the probabilities or returned period for
nearby region.
In the same problem we have also computed weekly rainfall

and
probabilities by Gamma Distribution Model and ANN are compared by
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actual weekly rainfall probabilities. These estimated rainfall probabilities are
found significant.

ANN is an alternative method to find the rainfall probabilities without
finding the parameters of the specific model when large data size is involved.
Problem 3: chapter- 5
Prediction of annual rainfall is made by using Double Variable Fourier series
and Artificial Neural Network From the data,one can easily see that Annual
rainfall :\fﬁg}ﬂy oscillating with May month’s maximum air temperature and
previous year annual rainfall Because of this oscillating nature of rainfall, we
have used Double Fourier Series. We found non-significant difference with
actual annual rainfall. Goswami [42, 43, and 44] have used a different kind of
ANN. They have used time point as input variable. We have incorporated
May month’s maximum air temperature and previous year annual rainfall to
predict the annual rainfall.

Problem: 4 Chapter- 6
In this problem, . prediction of hourly air temperature (HAT) is done
by Daily Extremes and Hourly Extremes. Here we have employed William
and Logan Model, double Fourier series and Artificial Neural Network
William [121] has used daily extremes. Obtained results are significant

to actual hourly air temperature measured by automatic weather station. We

have employed William and Logan Model and found significant results.
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Artifictal Neural Network isavery useful technique for weather
prediction problem.
The following are the mteresting problemsfor future imnvestigation.
1. Neural Network convergence, selection of parameterslike momentum,
number of hidden neurons, number of hidden layers, leaning rate, transfer
function etc. are there are still open b »0blm3 eFor' .%Arw‘i v £o "“ﬂ‘éﬁj"‘cn '

me%oo‘ M
2. In harmoruc analysis,required number of harmonics Jov- 5c!—kng a’

dusived acearagy w predickon & ol e prblem..

3. In the method of Double Fourer Series selection of M and N;ustiﬂ an open
problem to get the required accuracy.

4 Prediction of rainfall by other weather parameters like Southern

Oscillation Index, sea surface temperature could also be interesting.
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Our research on these problems resulted in the publication of the following

problems.
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