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ABSTRACT
Rainfall forecasting has been one of the most scientifically and technologically challenging problems

around the world in the last century. Statistical analysis of rainfall records for long periods is essential to
provide information about rainfall variability and to better manage the rainfed agricultural activities such
that the impact of climate change as well as changes in land use can be realistically assessed. This paper
analyse the northeast monsoon rainfall of Tamil Nadu from 1902 -2009 using linear regression
technique. The chi-square test was performed to test the hypothesis. This analysis revealed that the trend
of northeast monsoon rainfall of Tamil Nadu is decreasing and they are not statistically significant.

Keywords: chi-square test , forecasting,
hypothesis, linear regression, statistical
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INTRODUCTION

The northeast (NE) monsoon season (October,
November and December) is the major period of
rainfall activity over south peninsular India. This
season is also known as the winter monsoon ™
and post-monsoon season'?. The NE monsoon
season contributes to about 50% of annual
rainfall in the east coast of Indian peninsular &,
Tamil Nadu is the only sub-division of the
Indian union which receives more rainfall in the
Northeast monsoon season than in the
Southwest monsoon.

India is basically an agricultural country and the
success or failure of the harvest and water
scarcity in any year is always considered with
the greatest concern . The term monsoon
seems to have been derived either from the
Arabic mausin or from the Malayan monsin.
The availability of adequate freshwater of
appropriate quality has become a limiting factor
for the development  worldwide P

Understanding rainfall variability is essential to
optimally manage the scarce water resources
that are under continuous stress due to the
increasing water demands, increase in
population and the economic development .
Accurate and timely weather forecasting is a
major challenge for the scientific community.
Rainfall prediction modeling involves a
combination of computer models, observation
and knowledge of trends and patterns.

METHODOLOGY

We have used the Northeast monsoon rainfall
data of Tamil Nadu from the period 1902- 2009.
The data are obtained from the Regional
Meteorological centre, Chennai.

A wide range of rainfall forecast methods are
employed in weather forecasting at regional and
national levels. Fundamentally, there are two
approaches to predict rainfall. They are
Empirical method and dynamical methods.
Using these methods, reasonably accurate
forecasts can be made up. Several recent
research studies have developed rainfall
prediction using different weather and climate
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forecasting methods. Regression is a statistical
empirical technique and is widely used in
business, the social and behavioral sciences, the
biological sciences, climate prediction, and
many other areas. The most widely use
empirical approaches used for climate prediction
are regression, artificial neural network, fuzzy
logic and group method of data handling. This
paper describes empirical method technique
belongs to the regression approach which try to
make a short-term forecast of rainfalls in our
state. Generally, the study of the weather and
climatic elements of a region is vital for
sustainable development of agriculture and
planning. A declining and/or rising trend etc
may be quite instructive for different segments
of the human and natural systems ",

The time series is made up of four components
known as seasonal, trend, cyclical and irregular
1 Trend is defined as the general movement of
a series over an extended period of time or it is
the long term change in the dependent variable
over a long period of time . Trend is
determined by the relationship between the two
variables rainfall and time. Trend analysis was
accomplished

with the line graphs as well as the least square
regression technique for hypotheses testing and
modelling. The chi-square test of association is
used to find whether there is significantly a
variation in the data having similar background.
A trend is the general pattern of fluctuation of
data over time ™. Many methods are available
for calculating trend but the most common ones
are the least square regression techniques ™.
For reasons of hypothesis testing, generalization
and projection, the study adopted the least
square regression method. The linear regression
line was fitted using the most common method
of least squares. This method calculates the best
fitting line for the observed data by minimizing

the sum of the squares of the vertical deviations
from each data point to the line. If a point lies
exactly on the straight line then the algebraic
sum of the residuals is zero. Residuals are
defined as the difference between an observation
at a point in time and the value read from the
trend line at that point in time. A point that lies
far from the line has a large residual value and is
known as an outlier or, an extreme value.
Though time — series data are not bivariate data,
a linear trend line can be obtained by using the
simple regression analysis technique ™M |n
the study therefore, time in years is one
independent variable (xX) while North east
monsoon rainfall amount for 108 years (1902-
2009) is considered the dependent variable (y).
The equation of a linear regression line is given
as [13],

Y=a+bx+e

where;

Y = Dependent variable ( rainfall in mm)

X = Independent variable (time in years).

a = A constant and y — intercept

b = Regression coefficient

e = Error random term

In order to fit regression line the north east
monsoon rainfall (dependent variable) against
time (independent variable) in years were
plotted. Linear regression lines were then fitted
to determine the trends of rainfall.

The contingency test, k — sample chi-square test
of homogeneity is employed to associate the
rainfall data. The problem can be solved as a
contingency problem utilizing the rather normal
chi-square test formula. The use of the
conventional %* formula involves the calculation
of the expected frequencies is calculated.

The complete elements of the usual chi-square test is given below as;

X -

2
(Observed Value - Expected Value)
(Expected Value)
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The following research  hypothesis are
formulated a prior for testing at 99% level of
confidence.

Hi: Northeast monsoon rainfall of Tamil Nadu
has varied insignificantly over time in the study
area

Decision Rule

Reject null hypothesis (Ho) and accept the
alternative research hypothesis (Hi) if critical %
value is lower than the calculated value at 99%
confidence interval.

RESULTS AND DISCUSSION

As shown in Fig. 1, the north east monsoon
rainfall of Tamil Nadu is statistically defined by
the function

y =-0.0498x + 492.01 +e

It is significant at 99% confidence level with a
coefficient of determination figure of 0.0001 or
0.01 %. In our study, the calculated value is
much higher than the critical value so null
hypothesis is rejected and alternative research
hypothesis is accepted. i.e. Northeast monsoon
rainfall of Tamil Nadu has varied insignificantly
over time in the study area. The trend though

negative is statistically not significant at 99%
confidence; percentage explanation is equally
very low at 0.01%

CONCLUSION

Rainfall time series may be unfounded. The
topic of monsoon-rainfall data series is highly
complex; the role that linear regressions might
play in this topic is one for future research—it
appears, from the evidence here, not to be useful
as a predictive model. Whether it might be
useful for offering an approximate value of
future monsoon rainfall remains to be seen.

Rainfall is most essential for our life. So, we
predict that rainfall in the certain period.
Therefore, we avoid flood, cyclone, forest fire
detection, global warming etc. In future we
predict the rainfall forecasting and other
applications done by wusing the artificial
intelligence, neural

network and fuzzy sets etc. We do the research
on public sectors and save the world.
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Figure 1. shows that the trend of northeast monsoon rainfall for Tamil Nadu is slightly decreasing
which indicates there is a negative linear relationship between rainfall and time.
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