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Abstract

In this work the rainfall in Marathawada, an area with extremely small amount of rain has been calculated based on
rainfall data of last 32 years going back to 1986. The calculations have been performed using the Time Series method
and Fast Fourier Transform (FFT) method. In the first method, statistical regression analysis has been carried out
whereas in the second method, the rain pattern is fitted with Fourier periodic analysis. The results of these two
methods are averaged for better reliability. The rainfall data is further analyzed using rainfall spectrum analysis.
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1. Introduction

Water crisis in India- depletion of water: In India about
75 to 90% of the annual rainfall takes place in
Monsoon season. Here, the rain water is needed for
agriculture as 40 percent of the cultivated area is
irrigated. India’s 70 percent of the irrigated area is
used for food crops to meet the needs of the growing
population. The need for water is so large that the
rainfall rarely meets the need and it results in
depletion of w water reserves. In 1998, the
groundwater, one of the forms of reserves had its
utilization 38 percent, which increased to 58 percent in
2009.

If we look at the water reserves of India, it is in the
form of (a) stored water in ponds, lakes, (b) those in
flowing rivers plus (c) in form of snow or ice on the
Himalayas’. Another availability is in form of
groundwater. If the rainfall is not enough, one would
have to dig into the reserves which have limits.

Water is needed for agriculture, city supplies
including drinking, power generation, as well as in
many industrial processes. The only new source or
input is the rain-water.

Therefore, it is critical that the study on rainfall be
made. The present study has been undertaken to
analyze water shortage due to insufficient rainfall in
India’s one of the most drought prone areas.

As far as agriculture is concerned, lack of rain
results in large number of farmers committing suicides
((Telangana's shocking.., 2014; How Telangana
farmer's .., 2014;Telangana government .., 2014;
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Farmer’s suicide ..., 2009; Farmers’ suicides ..., 2012;
Four farmers .., 2017; Three farmers .., 2012). Water
shortage studies can also be seen in ((India is already
.., 2015; In Gujarat’s water ... 2018; Water shortage ...,
2018; Gujarat staring .., 2018;Water scarcity
..,2018;India's escalating ..., 2015;India’s potable ...,
2016;India's fast-growing .., 2015; Groundwater
recharge,2008)). Water shortage also affects the
hydropower generation (The thirst for ..., 2016).

One way to avoid farmer’s suicides would be - if
possible, come up with a model to predict monsoon
rainfall in advance so that the farmers, and various
governments at different levels, be prepared from
before about the amount of rainfall in the Monsoon
season (total new water). This way, the farmers can
decide what to plant and how much to plant? The
farmers are under heavy loans and a drought breaks
their backs. In case of advance knowledge about a
drought -it will help farmers in avoiding loans.

In the present study, the prediction is based on 32-
year rainfall history of an area. Separate studies are
done for separate areas as it has been found that in
many cases a distance as little as 100 kilometer can
lead to entirely different rain pattern.

It is therefore very desirable if one can have an idea
of coming year’s rainfall amount. This will help in
planning of sowing of the crop in agriculture or storing
water in dams etc. Similarly one can plan for relief
supplies for drought affected areas. In case of excess
rains one can prepare for flood. Such predictions have
been tried out by others.

This present method can also help in planning of
hydro-electric power generation where generating
companies can plan ahead. This method’s results can
also be used in planning for dangers of flood. This is
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because dams have been built on rivers and their
tributaries and if there is heavy rain over the
catchment area then water from all the dams need to
be released from time to time to avoid over-flooding in
the dams. The simultaneous release of water from
many dams causes flood in areas downstream.

2. Analysis of Historical data and predictions

Fig. 1 shows the location of Marathawada in Western
India. One can see the results for months of June to
September in Figs 2 to 5 respectively and that of the
total values (sum of all these four values) in Fig. 6.

Fig.1 Location of Marathawada Vidarbha and
Telangana between western and eastern Ghats

In Fig. 2 we see that there is a decreasing trend in the
rainfall amount. Most of the time, the actual rain has
been below the regression line but lately, the rain
amounts lie close to it. The predictions for 2018 for
June by both methods are not very far apart. To predict
for 2018 Monsoon season, the prediction is based on
the average of these two values which have been
arrived at independently. The summary of results is
given in Table 1. Yearly rain data is published in
(Monsoon, 2018)
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Fig. 2 Rainfall amount in month of June

Table 1: Rain forecast in centimeters for Marathawada during 2018 monsoon months

Method Year June July Aug Sept Total Comments
Time series 2018 16.4 13.4 18.0 17.5 65.3
Fast fourier transform (FFT) 2018 14.1 10.7 20.8 13.1 63.4
Pred}ctlon— average of time 2018 15.2 12.0 19.4 153 64.4 Normal but below
series and FFT methods average
Average of 32 yars 13.6 19.6 18.3 17.4 68.9

There are other scientists who also publish their
scientific works and their analysis can be seen in
(Singh, P, and Borah, B., 2013; Delsole, T. and Shukla, J.,
2012; Gadgil, S and Srinivasan]. 2012). The details
about these two methods can be seen in (Excel - Time
Series Forecasting, 2013; Frequency Domain Using
Excel, 2005).

Fig. 3 shows the rainfall for the month of July. Even
here the trend is decreasing and that the rainfall
amount predicted for this month is even lower than

that of June.
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Fig. 3 Rainfall in July

In the recent past, the rainfalls have been excessively
low. They show wide fluctuations from year to year.

In Fig. 4 we see the same decreasing trend. The
predicted rain is more than that of June. The rainfall
history for September is shown in Fig. 5. The amount of
rain still is higher than July.
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Fig. 4 Rainfall in August
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Fig 5 Rain amount in September

In Fig. 6, the actual rainfall values of different months
were added up as total rain. The results were obtained
as before. The predicted results by two methods are
quite close.
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Fig. 6 Total Rain In Marathawada In 2018 Monsoon
Period

Fig. 7 is a plot of amplitudes versus frequency numbers
based on the results of Fourier analysis. Here, we see
that frequency numbers 2, 3, 4, 9 and 13 have
significant amplitudes close to 2 centimeters. All of the
amplitudes have been calculated using the Fourier
series. The fast variation of total rainfall from year to
year is due to the presence of many significant
frequencies.
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Fig. 7 Amplitude versus frequency number

Conclusions

In this work, at first a brief review of the water
reserves were carried out. From these it was
determined that the total reserve depends upon one
input which is rainfall in India. If the rainfall is less
then it is bound to affect all users but in short run -
mainly the farmers. It was seen that lack of rain affects
many different aspects of life such as droughts,
famines, flooding, agricultural production and hydro
power generation

Based on this work one can conclude the following:

1) The historical rain data showed that Marathawada
has had slight decreasing trend in rainfall (Time
Series method).

2) The FFT method quite reasonably maps the actual
rainfall data in most cases even though the rain
pattern is quite complicated.

3) The complicated and fast changing rainfall pattern
arises due to the presence of several significant
frequencies.

4) In the coming year, the rain amount is slightly less
than the average of 32 years (Table 1)
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