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he southwest summer monsoon is one of the principal 
global meteorological systems and it contributes 
dominantly to hydrological budget of India1. It begins 
from southern margins of the country in the earliest 

INTRODUCTION

T
stage and reaches the northwestern part at an advanced stage 
(Figure 1). Modelling studies suggest a strong link between 
strength of the monsoon system and summer insolation2-3. 
Insolation modulated sea surface temperature (SST) of the 
tropical Indian Ocean and associated evaporation provide 
most of the water vapour for precipitation4-5. More summer 
precipitation is related to warmer conditions in the Arabian 
Sea during the pre-monsoon months6 and position of the Inter-
Tropical Convergence Zone (ITCZ) at northern latitudes7-8. 

with the El Niño-Southern Oscillation (ENSO) also have a 

teleconnection with the monsoon9-10. Below normal summer 
rainfall occurs during the El Niño years and the rainfall is 
above average in years with La Niña conditions11-12. Recently, 
Annamalai et al. (2013)13 observed that amounts of modern 
era rainfall shows inverse relationship with concentrations of 
greenhouse gases in the atmosphere and SST of the western 

In geological registers, varying strengths of the summer 
monsoon was in phase with North Hemisphere insolation14. 

evaluated in speleothem records from the Oman and Yemen 
for the Holocene15 and in sediments of the Arabian Sea for the 
late Pleistocene16. Productivity of planktic foraminifera and 

Figure 1. A large part of the Thar Desert is located in western part of the Rajasthan state of India. Reviewed lacustrine basins are 
present in an east-west transect. Terrigenous input into the eastern Arabian Sea17 estimates summer precipitation associated 
with the southwest monsoon and alkenones from the western Arabian Sea18 provide information about sea surface temperature 
(SST) of the Indian Ocean.
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