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ABSTRACT 

 
ARTICLE INFO 

In this paper the present study disclose the talukawise annual rainfall trend in Satara 

District of Maharashtra State during 1998 to 2015. The rainfall is one of the basic 

substantial parameter among the climate for the advancement of society is concern 

and it also determines the scarcity as well as the environmental factors for the 

particular region. We know that annual rainfall conditions vary from region to 

region. The average annual rainfall is eastern part of the Satara district is 473 mm 

whereas in western part of the Satara district it varies up to 5000 mm and in the 

middle and central part it comes up to 1200 mm. Eastern part of the Satara district 

which has historically been extremely affected by drought. The downfall of monsoon 

has had a harmful effect on the district’s agriculture sector and a large part of the 

population relying on agricultural for employment. This studies focus on the four (out 

of total 11) tahsils in Satara district which is particularly sensitive to drought 

Dahiwadi, Khatav-Vaduj, Phaltan and Koregaon tahsils. This article aims to studies 

related to trends in rainfall eastern part of Satara district in Maharashtra. There are 

changes in the results of the talukawise studies and a clear and rational picture of 

rainfall trend has variability in drought prone region. In a study on talukawise trend 

analysis seven tahsils had decreasing trend in annual rainfall. Among two tahsils 

showing increasing trend, Mahabaleshwar tahsil shows highest rainfall trend. 

Remaining two tahsils had the same direction of trend in annual rainfall and seasonal 

scale. 
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I. INTRODUCTION 

To meet the various water demands of agriculture, industry, 

irrigation, hydroelectric power generation, and other human 

activities in district water budget is important factor. More 

than 70 per cent of the population in India is engaged in 

agricultural activities. The problem of raising ample food 

for millions is of crucial importance. Indian economy is 

completely associated with the monsoon and its prosperity 

is fully dependent on amount of rainfall receive during 

monsoon. The success or failure of crops in any year is 

closely related with the behaviour of the monsoon most of 

the states of India receive 90 to 95 per cent rain from south-

west monsoon. Effective utilization of water resources is of 

prime importance in order to increase agricultural  

 

 

production. The rainfall variations are largely because of 

relief variations, contracted conditions, movement of the 

monsoon through. Rainfall in the greater part of India is 

uncertain, irregular and unevenly distributed. Rainfall is the 

huge parameter affecting agriculture activity of man. 

Rainfall is the powerful single weather element influencing 

the intensity and location of farming system and the choice 

of enterprise. Recent studies show that in some part of India 

the amount of rainfall is constant over last few decades but 

the duration of rainfall is reduced. Therefore it also becomes 

critical to store this water or most of its parts go waste in 

runoff. It also causes hazards like flood conditions arise. 

Eastern part of Satara district is largely relied of natural 
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rainfall. In Satara district an average annual rainfall is lot of 

closeness. The highest rainfall reported in western part of 

the Satara district in Mahabaleshwar tahsil. The rainfall 

generally decreases first rapidly and then slowly from the 

Western Ghats towards the eastern boundary of the Satara 

district. The government of Maharashtra and Central 

government of India declared total seven tahsil district 

drought prone areas. This attempt has been made 1998 to 

2015 annual rainfall tabulation and use help of mean, 

rainfall trend calculation and variation of rainfall in Satara 

district. Eastern part of the drought prone region local 

people recognizes that the total rainfall had reduced over the 

past 40-45 years because of the loss of summer any rainy 

monsoon. 

 

Study Area:  

 

The Satara district is one of the important districts of the 

Maharashtra state well known for agricultural development. 

In addition, the agricultural and rural based cultural wisdom 

and closeness of the author, with all these motivated the 

researcher to undertake the present study.  

The Satara district is situated in west part in Maharashtra 

state. This district consist eleven tahsils with 1,727 villages. 

The total area is covered with 10,480 Sq.km and extending 

between 170 5‟ and 180 11‟ North latitudes and 730 33‟ to 

740 54‟ East longitudes. According to the census 

of 2011  Satara district has a population of 3,003,741, nearly 

equal to the democracy of Albania or the US state 

of Mississippi. This gives it a positioning of 122nd in India 

(in association with a total of 640). The district has a 

population density of 287 occupants per square kilometre 

(740/sq mi). The population growth rate of Satara 

district was 6.93% over the decade 2001-2011.The climate 

ranges from the rainiest in the Mahabaleshwar region, 

which has an average annual all of over 6000 mm to the 

driest in Man tahsil where the average annual rainfall is 

about 500 mm.  

 

Objectives:  

 

The present study has been undertaken with following 

specific objectives.  

 

1. To study the average annual rainfall during the 

year 1998 to 2015.  

 

2. To find out trends of rainfall and coefficient of 

variations.  

 

Data Base and Methodology:  

 

The current study is based on the rainfall data collected 

from Indian Metrological Department website for 18 years. 

Agricultural Statistical Information State, Socio Economic 

Review Satara District and Agricultural District Office, The 

data has been collected from 1998 to 2015. The trend of 

rainfall is calculated and represent by mean, Standard 

Deviation, and Coefficient of Variation in percentage of 

rainfall in Satara District shows the presentation of result 

chart, graph method is used. For the data analysis following 

formula has been used. 

Formula =  

 

                                            Standard Deviation  

Coefficient of Variation = ----------------------------- X 100        

                                                      Mean 

Where,  

 

C.V. = Coefficient of variability of Rainfall  

S.D. = Standard Deviation of Rainfall  

Mean = Mean of Rainfall 

 

Annual Rainfall Distribution:  

 

Rainfall is a key factor, studied by influences the 

agricultural economy of the locality. It also determines the 

cropping pattern, performance of various agricultural and 

cultural habits. The analysis of rainfall for the period 1998 – 

2015 tells that the normal annual rainfall over the district 

varies from 489.68 to about 5389.86 mm. In the eastern part 

of the district around Dahiwadi, Khatav, Phaltan, Khandala 

taluka it is minimum and increases towards the west and 

reaches ultimate around Mahabaleshwar. The study also 

discovers that entire eastern, north eastern and south eastern 

parts of the district comprising almost entire Dahiwadi, 

Khatav, Phaltan, Khandala tahsils and parts of Koregaon 

and Karad tahsils in the plains which experienced droughts 

for more than 20% of the years can be categorized as 

“Drought Area”. The average rainfall data for the period 

(1998-2015) are presented in Table1.  

 

The average annual rainfall for Satara district is 1293.2 mm. 

It is found that high rainfall recorded in Mahabaleshwar 

tahsil 5389.86 mm, Patan 1631.16 mm, and Jawali 1595.70 

mm. Medium rainfall in central and middle part of the 

Satara 1030.32 mm, Wai 932.06 mm, Karad 736.07 mm and 

Koregaon 743.64 mm and decreasing rapidly towards 

eastern part of the Khandala 556.87 mm, Khatav 539.14 

mm, Phaltan 540.71 mm and Man tahsil 489.68 mm, The 

Coefficient of variation is 37.76 per cent Patan, 27.72 per 

cent Jawali tahsil. While western Ghats of the 

Mahabaleshwar tahsil 27.9 per cent comes variability of 

rainfall the Satara tahsil 31.78 per cent, Phaltan tahsil 53.31 

per cent and results comes to Man, Khatav, Khandala Karad, 

and Wai tahsils respectively 43.67, 39.48, 32.36, 32.42, 

32.79 per cent. 
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Table1.1: Average Annual Rainfall in Satara District 1998 

to 2015 

  

 
 

Table1.2: Average Annual Rainfall in Satara District 

1998 to 2015 

 
 

It can be easily found that very high rainfall two decade in 

mean annual rainfall Mahabaleshwar tahsil, Standard 

deviation come result 1503.49, Medium rainfall recorded in 

two decade Patan tahsil 1631.16, Jawali tahsil 1567.92 and 

Satara tahsil 1033.13 in western part of the Satara district. 

  
Normal rainfall is studied during the year 1998 to 2015 

Standard Deviation comes Satara tahsil 328.3, Wai tahsil 

305.5, Koregaon tahsil 314.73 and Karad tahsil 238.6. In 

eastern part of drought prone region result comes of Phaltan 

288.26, Khatav 288.63, Dahiwadi 213.825 and Khandala 

tahsil 180.21. It is very clear that drought prone tahsils 

recorded low rainfall. 

 

 
Figure 1: Average Annual Rainfall Distribution in Satara District 

(1998-2015) 

 

Table No 1 and Fig. No. 1 shows that the western part of 

the Satara district Mahabaleshwar tahsil highest recorded 

average rainfall during the 1998 to 2015 years. Jawali, Patan, 

Wai and Satara tahsil normal rainfall recorded in during the 

year. Then Karad, Koregaon recorded medium rainfall. 

Easter part of the Satara district Khandala, Phaltan, Khatav 

and Dahiwadi tahsils shows the clear picture less amount of 

rainfall during the 18 years. The observed some of the 

results are thus mainly dependent on local scale climatic 

controls, physiographical condition, rather than large scale 

climatic forcing. 

 

Rainfall Trend in Satara District of the Drought Prone 

Region:  

The data obtained on the average annual rainfall of Satara 

district for the period in two decade viz. 1998 to 2015 were 

analysed by simple tabular method. The proportion were 

estimated for each of the below years to know the variation 

in the rainfall of the Satara district for period under the 

study. As the result of the rainfall variability in the Satara 

district. During the period 1998-2015, the difference of the 

actual average rainfall and trend of the rainfall in Satara 

district of eastern part of the drought prone region. The 

above Table No 1 and Fig No 2 show that the actual line 

and trend line of increasing is negative. This means that the 

trend is negative. The deficit of the drinking water, reducing 

level of water, shortage of grain for cattle, food shortage, 

effects on agriculture, population emigrated searching of 

water another district. The study also suggests that the 

variability of rainfall of the Satara district is decreasing in 

drought prone area.  
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Figure 2:  Average Annual Rainfall Trend in Satara District 

(1998-2015) 

 

The above figure of the trend of rainfall variability is 

indicated curve trend line and actual line is variation then, it 

is clear that balanced rainfall in this study region. These 

results also indicated that for the analysed time period, there 

was no climate in the region of western Satara district. The 

tahsils with significant annual rainfall trends are evenly 

distributed to the eastern region showed negative trends. 

 

II. CONCLUSION 

 

The study has represented a detailed breakdown of rainfall 

variability and trend of rainfall in the drought prone area in 

the eastern part of the Satara district. By using 18 years 

recoded of rainfall in all eleven tahsils, the study scrutinized 

the temporal and spatial variation of rainfall on a western, 

central and eastern part of the Satara district. The main 

recordings of the study are summarized below.  

 

1. Annual rainfall in the Satara district varies from about 

5389.86 mm in Mahabaleshwar (western part) to 489.68 

mm in eastern part of the Dahiwadi tahsil.  

 

2. Trend analysis of annual average rainfall indicators 

shows fluctuations in 18years. During the period of 1998, 

1999, 2002, 2003, 2006, 2007, 2010, 2011, 2015, shows 

decreasing trends in drought prone region. In 2000, 2001, 

2003, 2004, 2005,2008, 2009, 2012, 2013and 2014 shows 

pattern of increasing trends in heavy rainfall in western part 

of the study region.  

 

The main focus in this study has been to understand 

rainfall variability as a basis for improving the 

understanding of crop to climate relationships in this 

drought prone region. In a follow up paper, I analyze 

impacts of rainfall variability of yields of staple crops and 

investigate the benefits of rainwater harvesting as a 

livelihood strategy. In conclusion, this study has shown that 

there are significant intra-regional differences in rainfall 

amount, variability and trend. In general, rainfall amount is 

higher and its variability lower, in the western part of the 

region than in the eastern part. The observed trends in some 

of the results are thus mainly dependent on local scale 

climatic controls, rather than large scale climatic forcing. 

The results also suggest the need for further investigation 

local anthropogenic intervention in the environment, which 

could be one of the major causes of climate change in 

drought prone regions. 
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