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ABSTRACT

Though forced by smooth, periodic, and meridionally symmetric seasonal insolation, the season tran-
sitions in monsoon regions exhibit abrupt, stepwise jumps. Such abrupt changes display in both large-scale
and synoptic scale. In contrast to the studies that adopt the composite of circulation fields several days be-
fore tropical cyclones form, this study examines the influences that large-scale patterns and conditions have
on the formation of monsoon depression (a generic term for all cyclonic disturbances in North Indian Oc-
ean) based on the seasonal mean flow. The climatology derived from 1959-1998 ERA-40 data and monsoon
depressions of the North Indian Ocean (including Arabian Sea and Bay of Bengal) in the same 40-year-long
period are analyzed. According to the changes in large-scale circulation structure and monsoon depression
formation frequency, the annual cycle of North Indian Ocean monsoon region can be divided into four natu-
ral seasons, pre-summer (pentad 24-32), summer (pentad 33-50), autumn (pentad 51-60), and early winter
(pentad 61-71). Sea surface temperature, vertical wind shear between 200hPa and 925hPa, 500hPa relative
humidity, and 925hPa relative vorticity are considered four dominant factors that influence monsoon de-
pression formation in monsoon regions. The current study investigates how these four factors, varying with
seasons, regulate the temporal and spatial distribution of monsoon depression formation. Sea surface tem-
perature, vertical wind shear, and relative vorticity are regarded stronger constraints. They exert essential

impacts on regulating the monsoon depression formation in pre-summer and summer seasons.

Key words: North Indian Ocean, Monsoon, Monsoon depression, Natural seasons.
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