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Abstract: The study of changing rainfall pattern is becoming increasingly important as it has a wide range of applications in climate 
analysis and to assess its impacts on global warming.  Its variation is responsible for many hydrological problems, such as floods, 
drought, flood water scarcity, ground water recharge and has high impact on the economic and human life. The negative effect of 
changing rainfall and temperature patterns on agriculture have been observed and are predicted to grow worse, putting the farmers 
who depend on these crops for livelihood at risk. Information about chronological variability of rainfall can be beneficial for better 
disaster management and water resource management and planning. The Vidarbha region is to the extreme east of the Maharashtra 
state and faces the problem of water scarcity every year. The present research paper tries to understand the significance of the study of 
changing rainfall patterns in Vidarbha, to enable a sustainable development model of water resources over rainfall and region, can be 
used for various other regions for sustainable development. 
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Introduction: Rainfall is the most important form causing stream flow in the majority of rivers in India. Rainfall is the source of 
water that replenishes lakes, glaciers, etc. The changing rainfall pattern is a cause of concern as its variation is responsible for many 
hydrological problems, such as flood and droughts. Rainfall analysis on daily and monthly basis is becoming increasingly important as 
it has a wide range of applications in climate analysis [1] climate diagnostic study [2] and global energy and water budget studies etc. 
(Deulkar, 2015) Also, rainfall, being the predominant form causing stream flow, especially the flood flow in the rivers in India, it is 
very much necessary to know about its pattern. The magnitude of rainfall varies with time. Differences in the magnitude of rainfall in 
various parts of a country needs to be explored in details. A detailed knowledge of the rainfall regime at a place is an important 
prerequisite for agricultural planning and management. [2] Daily and monthly rainfall datasets are useful for studying intra-seasonal 
and inter-annual variations in the Indian summer monsoon (S. Ghosh,2009) It is also extremely useful for hydrologic modelling, 
agricultural sector and for planning and management of water resources. 
 
Importance of the Study: India receives about 80% of its total rainfall during the monsoon season from June to September (1). In 
India, the study of rainfall during monsoon session (from June to September) is very important for the economic development, disaster 
management, hydrological planning etc. and the variations and trends in rainfall have significant impacts on Indian agriculture as it is 
largely dependent on monsoon’s rainfall. Atmospheric temperature is increasing day by day due to global warming and climate 
changes which are attributed towards the this change in climate system is important to resolve the critical issues of environment. Study 
of Rainfall patterns are important and beneficial to - 
1. Undertake appropriate soil and water conservation measures. 
2.Create water harvesting structures. 
3.Is very important for the economic development. 
4.Important for disaster management and hydrological planning, such as floods and droughts. 
5.Important for Indian Agriculture and save livelihood for farmers. 
6.Important to take steps for watershed management to avoid drought situation. 
7.Such analysis is also required for social and economic planning to assess its impacts on global warming.  
 

The negative effect of changing rainfall and temperature patterns on agriculture has already been observed and is predicted to 
grow worse. Agriculture faces increasing population pressure, declining land and water availability and declining soil fertility. Climate 
change is a new stressor for our cropping systems. As crops suffer, farmers and workers who depend on these crops, not only for 
sustenance but also for livelihood are increasingly at risk. Developing countries like India with large populations dependent on 
agriculture for their livelihoods are especially vulnerable to climate change, and must take steps to identify coming risks and possible 
mitigation strategies. The impact of four major crops grown across the Kharif (Monsoon) Season viz, Soybean and Cotton and Rabi 
(Winter) season namely Wheat and Gram in Vidarbha are also affected by changing rainfall patterns. A study of rainfall pattern 
changes will unable to take appropriate measures to mitigate and undo the damage to the crops so that the yield is not negatively 
affected. (Sen, R,2021) 
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The past performances of the monsoon rainfall give an indication of scarcity of rainfall in the future scenario too. The study 
of past performances of rainfall is helpful to understand the climatology in a better way. Due to the increased number of disaster 
events like flood water scarcity and its high impact on the economic and human life, it is necessary for the district administration to 
have district rainfall climatology and information about temporal variability of rainfall at the district levels for better disaster 
management and water resource management and planning. Also, the distribution of rainfall throughout the seasonal cycle is as 
important as the total amount of monthly/annual rainfall, while evaluating its impact on hydrology, ecology, agriculture or in water 
use. This is helpful to take decision about construction of hydraulic structures for water conservation. So that to use the available 
Ground water resources more efficiently. This tends to prove helpful for the planning and management of water resources. As rainfall 
plays an important role in recharging the groundwater, it is very important to identify the historical changes in the mean annual 
rainfall. The time and duration of these seasons of high rainfall at a place or watershed is very important for the planning and design of 
agriculture as well as water management. The changing pattern of rainfall can be investigated by computing seasonality index of 
rainfall (R.H. Kripalani,1991). The knowledge of mean rainfall and its variability on smaller spatial scale are important. Present 
research highlights the need to study the rainfall pattern variation that can provide a guideline for the researchers for sustainable 
development of water resources all over Maharashtra, and the country as a whole. 

 
Rainfall pattern variability in Vidarbha and its consequences: The Maharashtra state which is to the northwest of peninsular India 
is highly influenced by the southwest monsoon and the state is facing water scarcity almost every year. Maharashtra is divided into 
Konkan - (Konkan Division), Paschim Maharashtra also known as Desh - (Pune Division), Khandesh - (Nashik Division), 
Marathwada - (Aurangabad Division), Vidarbha - (Nagpur and Amravati divisions) - formerly part of (Central Provinces and Berar) 
regions and divisions. The Vidarbha region is to the extreme east of the Maharashtra state and also faces the problem of water scarcity 
every year.  The annual rainfall of this region is less than that of Konkan but more than that of Marathwada. Vidarbha region is one of 
the most challenging areas related to water resources management, as the region receives less than 75 percent (H. Kulkarni, 2014) of 
expected rainfall and suffers from a drought after every six years, which leads towards serious water woes that ripple into uncertainties 
around agricultural productivity and drinking water.  
 

The rainfall data for the 102-year period (1901 to 2002) was studied to understand the rainfall patterns for the four districts of 
Vidarbha region of Maharashtra state comprising four districts namely Akola, Wardha, Washim and Yavatmal for the period 1901–
2002 were collected from the Advance Centre for Water Resources Development and Management (ACWADAM) and India Water 
Portal International Journal of Modern Trends in Engineering and Research (IJMTER). The study was conducted by (ACWADAM) 
and India Water Portal. The frequency analysis, rainfall variability analysis and seasonality index were determined with the help of 
calculations and plots.  

 
In the study of rainfall pattern, it was observed that Vidarbha has a seasonality Index in between 0.8 to 0.99 which indicates 

markedly seasonal rainfall with a long drier season. Over-extraction of groundwater, mis-use and illegal water mining, uncertainties in 
rainfall, adds to the woes of Vidarbha. In last five years, water level declined by 3m from 2004-2009. Due to lack of appropriate soil 
and water conservation measures as well as inefficient rain water harvesting structures, ground water level is decreasing day by day.  
From the results it is palpable that these four districts are under long drier season. Therefore, more efforts to be planned to conserve 
the water resources in the said region or it can be said that the region is very prone to ground water development schemes. 

 
Conclusion  

The study of rainfall pattern of Vidarbha region will be helpful not only to nurture the watershed development activities in 
the region but also to provide the guidance around important aspects of soil and water conservation such as ground water recharge 
activities. It was found that Akola, Wardha, Washim and Yavatmal are dry regions and within next 75 years the rainfall will continue 
with the same pattern as is explained in the result analysis. The analysis suggested here is quite useful not only for private agencies, 
decision makers in water resources areas but also for the Government bodies who are involved in making water policies, projects on 
conservation and irrigation. This type of study will prove its vital importance in all water scarcity areas and can be explored further as 
a backbone before design and implementation of any water supply scheme is taken up at the regional level. Also, it can be helpful to 
take decision about construction of hydraulic structures for water conservation so that to use the available Ground water resources 
more efficiently. The significance of such study lies in the fact that it can provide a guideline for the researchers for sustainable 
development of water resources over Rainfall.  
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