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Mapping the Changing Rainfall 
patterns over India
ABSTRACT:

Rainfall is an essential part of the water cycle on Earth and has a significant impact on 
the climate, ecosystems, and human activities, particularly over the Indian region. Due 
to global warming, rainfall regimes are also expected to undergo changes. One of the 
most important findings would be to mine out the time-frame when there has been a 
shift/change in the rainfall patterns of a location. Changepoint analysis is a powerful 
new tool for determining whether and when a significant alteration in the temporal 
statistics of a parameter has taken place. Thus, a comprehensive study was carried out 
to delineate the precise change-points within the rainfall time series, aiming to map the 
junctures of significant shift in precipitation patterns over Indian region. For this, 20 
years (2000-2021) of daily rainfall data from the Global Precipitation Measurement 
Integrated Multi-satellite Retrievals for GPM (GMP-IMERG) was used. The change 
points for every grid were calculated with a Bayesian Estimator of Abrupt change, 
Seasonality and Trend (BEAST), algorithm which is a fast-generic Bayesian model for 
computing change points along with their confidence level. The results show that
the most recent changes in rainfall patterns over the last two decades are recorded for 
some parts of the states of Karnataka, Kerala and North-Eastern Part of India.

RESULTS AND FUTURE APPLICATION:

The change point map is plotted in figure, where the colorbar is set in years. Recent 
changes were seen in some parts of Kerala and Karnataka. Further, significant changes 
were also observed in Arunachal Pradesh and some parts of Ladakh. For major portion 
of India, the confidence calculated was between 0.8 – 1.0 indicating the accuracy of CP. 
On further analysis, trend was calculated in which increasing trend was seen in some 
parts of Ladakh and Arunachal Pradesh. North East part of India have increasing rainfall 
pattern whereas change points seen in these regions were around 2012- 2013. This 
map may be very useful for improving resource management, disaster preparedness, 
and sustainable development and provide a baseline for monitoring further shifts in 
precipitation patterns over India. For a variety of applications, such as weather 
forecasting, climate modelling, flood prediction, it is essential to comprehend rainfall 
patterns
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