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ABSTRACT

This study analyzed rainfall trends over the last two decades in 11 tehsils of
Maharashtra’s Satara district, including Satara, Jawali, Patan, Karad, Koregaon,
Khatav, Man, Phaltan, Khandala, Wai, and Mahabaleshwar. Rainfall data from
the Satara district was analyzed for monthly and annual rainfall trends for 21
years (2000-2020). The monthly and annual rainfall data was obtained from the
Mahaagri website (www.mahaagri.gov.in). Rainfall data was analyzed using a
variety of methods. To investigate rainfall variability, the mean, standard deviation,
and coefficient of variation of monthly and annual rainfall data were determined.
For 11 tehsils, the yearly rainfall was divided into three categories: low rainfall
(291-1455 mm), moderate rainfall (5432024 mm), and high rainfall (650-2894
mm). Monthly and annual rainfall in all tehsils in the Satara district showed
variations in rainfall every two or three years. The study revealed that tehsils in
the east, such as Man, Khatav, and Phaltan are prone to drought, but the districts
in the west receive excess rain.
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INTRODUCTION
Rainfall is one of the most powerful
meteorological factors impacting the intensity and
location of farming systems, as well as the enterprise
decision. According to recent studies, the amount of
rainfall in some parts of India has remained
consistent over the previous several decades, but the
length of rainfall has decreased across the country.
As a result, it is necessary to preserve the available
water; otherwise, it will be lost as runoff, posing
flood-related risks. Natural rainfall is a major source
of water in the Satara district’s eastern region. The
western region of the Satara district (Mahabaleshwar
tehsil) received the most rainfall. As it goes from the
western ghats to the Satara district’s eastern limit,
rainfall drops swiftly at first, then gradually increases.
The Maharashtra and Indian governments have
designated four tehsils in the district as droughtprone zones. The total annual rainfall in the drought-

prone region has decreased during the previous 4045 years, according to the local people in the eastern
part of the region.
The Satara district is one of the important
districts of the Maharashtra state in India and is well
known for its agricultural activity. The district has a
largely rural setup and the changes in rainfall have
an impact on everything including the agricultural
productivity of the region. Precise estimation of the
rainfall trends in the district would provide important
information for planning and development. The area
is characterized by a low level of productivity and
natural resources, especially water, are limited and
pose a major constraint for crop production. Crops
and cropping patterns are dependent on rainfall
characteristics. Therefore, an attempt was made to
analyze rainfall for the period 2000 to 2020 to
examine the rainfall patterns and trends in the Satara
district to obtain precise and long-term impacts.
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Fig. 1. Location map of the study area

MATERIAL AND METHODS
Study area

The Satara district is situated in the west part of
Maharashtra state in India. This district consists of
eleven tehsils with 1,727 villages.

Where,
Xavg = Arithmetic mean
X = The rainfall magnitude in mm
i = 1,2, to n
n = Number of the sample
2. Standard deviation

Rainfall data

The Rainfall data for the period of 21 years
(2000-2020) was extracted from the website:
www.mahaagri.gov.in. Data were used to calculate
the mean, standard deviation, coefficient of variation
(CV), probability distribution, and trend analysis of
rainfall. The uniformity of rainfall distribution can
be assessed by using common measures of dispersion
i.e., mean, standard deviation, and coefficient of
variation (CV), and the same is explained in the
following equations:
1. Arithmetic mean

The sum of the values divided by the number of
values is called the mean of the sample. The mean,
also referred to by statisticians as the average, is the
most common statistic used to measure the center of
a numerical data set. The mean is the sum of all the
values in the data set divided by the number of
values in the data set.

Standard deviation is the measure of the amount
of variation or dispersion of a set of values, from its
mean values. A standard deviation is a number used
to tell how measurements for a group are spread out
from the average (mean or expected value). A low
standard deviation means that most of the numbers
are close to the average, while a high standard
deviation means that the numbers are more spread
out. (Anonymous, 2021)

Where,
σ = Standard deviation
X = The rainfall magnitude in mm
i = 1,2, to n
Xavg = Arithmetic mean
n = Number of the sample
3. Coefficient of variation (CV)

It is the ratio of the standard deviation to the
mean. It is generally expressed in percentage (%).
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Where,
CV = Coefficient of variation
Xavg = Arithmetic mean
σ = Standard deviation
RESULTS AND DISCUSSION
According to a 20-year analysis, tehsils on the
west side of Satara district, such as Mahabaleshwar,
Wai, Patan, and Jawali, receive the most rainfall
(>1600 mm), while tehsils on the east side, such as
Man, Khatav, Phaltan, and Khandala, receive the

least rainfall (650 mm), and the remaining three
tehsils, Satara, Karad, and Korego As a result, the
tehsils on the west side have a positive trend while
the tehsils on the east side have a negative trend.
Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show the monthly
average rainfall for June (min-200.67 mm, max1658.56 mm), July (min-101.08 mm, max-3763.58
mm), August (min-140.46 mm, max-3192.78 mm)
and September (min-158.53 mm, max-1146.28 mm),
respectively, months of last 21 years. These figures
show annual average rainfall (min-505.93 mm, max5307.42 mm), standard deviation (min-190.97, max1484.77), and coefficient of variation (min-27.98%,
max-50.24%) for June, July, August and September
months.

Fig. 2. Average rainfall, standard deviation, and coefficient of variation for June month

Fig. 3. Average rainfall, standard deviation, and coefficient of variation for July month
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Fig. 4. Average rainfall, standard deviation, and coefficient of variation for August month

Fig. 5. Average rainfall, standard deviation, and coefficient of variation for September month

Fig. 6. Annual variation of rainfall for Satara district
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Fig. 6 shows yearly average rainfall, standard
deviation, and coefficient of variation for 20 years of
11 tehsils present in the Satara district. Based on the
annual variation, the tehsils present in the west
received high rainfall (>1600 mm) while the tehsils
located in the east received low rainfall (<650 mm)
during the period of study. In a similar study for the
Maharashtra state (Singh et al., 2021), a decreasing
magnitude of the rainfall trends was reported for the
whole Satara district. The innovative trend analysis
(ITA) proposed by Sen (2012) showed a positive
trend for the Satara district, at a 1% level.
CONCLUSIONS
The study revealed that the eastern side of the
district has negative trends in rainfall, and therefore

can be considered a drought-prone zone. The tehsils
in the east, such as Man, Khatav, and Phaltan are
prone to drought, but the districts in the west receive
excess rain.
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