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Indian summer monsoon rainfall (ISMR) is the major component of the Asian 
summer monsoon, which provides an 80% of the total annual rainfall in 
India, from June to September, which is critically important for agricultural 
productivity and GDP. However, global and local environmental changes are 
likely to introduce non-stationarity in the characteristics of ISMR extremes. 
Hence, it will be useful to understand the possible impacts of local changes 
on rainfall extremes and in projecting these changes into the future by 
considering the feedback of urbanisation in climate change projections. 

Here, we perform a non-stationary frequency analysis on ISMR extremes in 
a generalised additive model for location, scale and shape framework with 
a cluster of 74 models, considering non-stationarity in different possible 
combinations. Interestingly, we observe significant non-stationarity in ISMR 
extremes in urbanising / developing-urban areas (transitioning from rural 
to urban), compared to completely urbanised or rural areas. This presents 
a postulation that the extent of urbanisation plays a significant role in 
introducing non-stationarity in ISMR extremes. 

Non-stationarity in Indian summer monsoon
N 237

Temporal changes in the distribution parameters and changing behavior of the probability distribution function 
(PDF) under both first- and second-order non-stationarity scenarios. The map shows the percentage of non-
stationary grids with best fit first- or second-order non-stationary models. The light teal color indicates the 
grids with first-order non-stationarity, and the light orange color represents the grids with second-order non-
stationarity, from a total of 39% non-stationary grids.
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The results from present study will be useful in understanding the possible 
impacts of local changes on rainfall extremes and in projecting these 
changes into the future by considering the feedback of urbanisation in 
climate change projections. The study thus has great relevance in the 
context of adaptation and policy formulation, especially under the impact of 
urbanisation and climate change in urbanised, urbanising, and rural areas in 
Indian subcontinent. 

Flood depth distribution for Jagatsinghpur District using interpolation techniques: NN, IDW, KR, SP, and a 
regionalisation method (REG) for return periods of 50-yr, 100-yr and 200-yr


