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Abstract: Ranchi has been chosen as the study area to study its changing rainfall pattern, its trend and correlation with vegetation cover 
during the pre-monsoonal season in the last 20 years. In the year 1998, the western side of the district received a good amount of rainfall but 
the scenario after that was observed quite alarming.In the next 20 years, the western region received very low rainfall except in the years 2005  

and 2014. During 2005, Ranchi received good rainfall in the south-western region of the district. The Eastern region has a good amount of 
green cover received plenty of rainfall consistently in the last two decades. The central part is the most urbanized zone of the study area having 
the least green cover. This zone has never received good rainfall in the last two decades. On the contrary despite having good vegetation over 
the north-western side; the region never received good rainfall. The Non Parametric trend analysis for the last 20 years shows an overall -   

increase in rainfall with 0.141625 mm/year and the analysis for the last 117 years showed a significant positive trend in the pre-monsoonal 
month of February, March, and April while May showed a negative trend. The maximum decrease in rainfall was for February (-0.1804803 mm 
year ) and the minimum (-0.0007663818 mm year ) during April. The overall trend of rainfall during the pre-monsoonal season (March-May) -1 -1

was found increasing (0.02156622 mm year ). The rainfall variability pattern showed the maximum value of CV (105.7%), whereas pre--1

monsoonal rainfall exhibited the minimum value of CV (60.52%). In general, a high variation of CV was observed which showed that the entire 
region is very vulnerable to droughts and floods. Disturbance in uniformity of distribution in rainfall pattern and extreme event cases over the 
district during the pre-monsoonal season in the last two decades was observed.
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Ranchi was famous for its core tropical weather, the city 

used to experience frequent rainfall almost after every sunny 

day (convectional rainfall), but the scenario has been 

changing continuously. Presently it is experiencing rainfall in 

patches of weeks with huge unevenness and irregularities. 

There are several factors responsible for this and forests are 

replaced by pasture or crops, evapotranspiration of moisture 

from soil and vegetation are often diminished, leading to 

reduced atmospheric humidity and potentially suppressing 

precipitation. Spracklen et al (2012) observed that for more 

than 60% of the tropical land surface (latitudes 30 degrees 

south to 30 degrees north), air that has passed over 

extensive vegetation in the preceding few days produces at 

least twice as much rain as air that has passed over little 

vegetation. The empirical correlation is consistent with 

evapotranspiration maintaining atmospheric moisture in the 

air that passes over extensive vegetation. The severer 

change in rainfall trend and its variability resulted in the 

events such as flood and drought (Srivastava et al 2015). Any 

insignificant changes in the intensity of rainfall or amount 

impose an intense challenge to the economy of rural people 

since its main livelihood depends on agriculture which mostly 

relies on southwest monsoon (Kumar and Jain 2011). 

Rainfall trend analysis at different spatial and temporal time 

scales becomes an important concern as it is directly 

connected to global climate change. Global surface warming 

is occurring at the rate of 0.74 ± 0.18°C during the period 

1906–2005 (IPCC 2007) and future climate variability is likely 

to affect the agriculture, freshwater availability, livelihood 

security and rapid melting of the glacier. Rainfall is an 

important variable that shapes the spatial and temporal 

pattern of climatic variability over a region and also provides 

significant information about the management of water 

resources in the agricultural production system (Khavse et al 

2015, Lyra et al 2014, Sobral et al 2018 a,b). The present 

study is aimed to assess monthly pre-monsoonal rainfall 

trend variation as well as its yearly changing pattern with 

change in vegetation cover over Ranchi district of Jharkhand 

state (India) during the period 1998-2018 using non-

parametric methods and remote sensing techniques. 

MATERIAL AND METHODS

Study area: Ranchi is situated on the Chotanagpur plateau 

of eastern India having an area of 5097 . It lies between  km
2

22°52′–23°45′ North latitude and 84°45′–85°50′ East 

longitude. It is situated at an altitude varying from 500 to 


