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Vagaries of Indian monsoon rainfall and its relation-
ships w it h regional jglobal cirulat ions
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ABSTRACT. Attempts have been made to understand the behaviour of the monsoon rains for which excel 
lent data !'i~ts arc a\-'~ilah.le 1.:0\"Cri!1g: the p~ri C!d of 1871-1988. There an: two discontinuities (sudden or abrupt
change period s) noticed In the rainfall scncs '" the years 1894 and 1961 and the country's rainfall series has
pnsscd through four differentepochs.

, Three irnpon a!lt famil ies of ~ i rc u la l i t~~ parameters. n~a in! y (i ) cO,nditions over Indian regio n, (jj) cross equa
tortal nO" over Indian Ocean region and (1/1 ) southern OSCillation. whicharcwell associated with all India monsoon
rainfall have been exami ned ror the period 1951-80 and result s are presented. These associations can be
uulizcd for the prediction of the monsoo n rains,

I. lntrodn ctlo n

The seasonal rcvcrvals of pr essure. temperature and
winds across Ind ia const itute the monsoons. M on
soons have been the focus of th e atmospheric studies
ca rried out in th is country for o ve r a century, The
large volume of global mete~)rological data , now avail
able over the tropics. have indica ted th e linkage' of
the recent monsoon failures with som e of the features
of the atmospheric circulat ion. Th is study presents
certain impc.tant features of the all India summer
monsoon rainfall series during last o ne century (1 871
1988) and its relationship, with regio na l/globa l circu
lation during rhe period 1951-80.

2. Data detail'i

2. I. A1/ India ,mmmer monsoon r(lh~rllll

The all India summer monsoon rainfall series, pre
pared by Mooley & Parthasarathy (1984) and Partha
sarathy et al, (1987) from the year 1871 has been up
da ted to the vcar 1988. This seri es has been prepared
bv alea-weighting 306 well-di stributed rainguuges (one
iii each district) over th e plain regions of the country,
The mean (li), standard deviation (5) and coefficient
of variation (C V) of the rainfall for the period 1871
1988 are 849 mm, 85 mm and 10 per ceru respectively,
T he monsoon rai nfall has been classified as deficient
whcn the ra infall amounl of a year is less than R-5
and excessive if it is more than li+5 (Par thasurathy
et al, 1988), T hese extreme years arc found 10 be
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significant in their impact on the total foodgrai n pro
du ction of the country as well as their association with
the pre-monsoon regional circulation anoma lies . As
the rainfall data used in this analysis of relationship
with the various factors is for 1951 to 1980, the rainfall
mean . standard deviation and CV arc 850 mm 90 mm
a nd 10, 5% respectively for the period, '

.:! . 2. Regional circulation parameters

The summer monsoon of India results from the land
ocea n con trast configuration. The region of high
tempera ture and low atmospheric pressure. which
gradually builds up over the Indian sub-continent
during the pre-monsoon months. is the controlling
factor for the following monsoon (for details see
Parthasarathy et al, 1990), Therefore, we considered
the area of intense heat source region over India during
the summer season which may be a controlling factor
for the following mo!'soon,. The averages of pressure
and temperature of SIX stations over west central India
(We i) with respec t 10 all India monsoon rai nfall have
been examined. The six stations chosen are Jodhpur
Ahmedabad, Bombay, Indore, Sagar and Akola. The
arithmetic average of surface air temperau re at these
six stat ions h~s ~een suggested by Parthasara th y et al.
(1990) as a significant therm a l factor influe ncing the
monsoon , The seasonal da ta for the period 1951-80 01
wei tempera ture and pressure have bee n exa mined
in detail with respect to all Ind ia monsoon rai nfa ll.


















