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Interannual variabil ity of monsoon rainfall as
esti mated fro m INSAT-I B data
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ABSTRACT. Satellite estimated rai nfall using INSAT-IB data is utilised 10 study the annual variations of
monsoon rainfall dur ing the years I98(). 19i'{7 and 19RX. Pancrns of mean monthly nl infall for th e monsoon
mon ths and the deviations from the mean of rainfa ll fur c..vh monsoon month arc presented.

I. Introduction

Mons oon ra infa ll exhibits variability on man y
li me sca les . Th e prominent among them is the syno­
ptic scab . var iabi lit y of the per iod of the o rder of
5 to 7 days', The seco nd type of variability is d ue to the
low freq uency moles. one being the 15-day mode an d
the ot her the 40-day mode. T he third type of vari­
a bility is the interannual an d longe r ti me scale va l i ~

a bility. For sho rt ran ge pred iction, the synopt ic
mod e is imp oi taut , Fo r med ium ra nge a nd long range
pre d iction, the low frequency moues alta the longer
l ine sca le m ) j~.; respec tively are significa nt.

Th e southwest monsoo n is a repet itive annua l pheno­
mcuon, hence the ag ricult ural production depen ds
up on the space t ime distr ibut ion of this monsoon ra infa ll.
The inte ran nuul var iatio ns of monsoon ra infall
sometimes produces. ca lamities like droughts a nd
flO Jl~S in d ilf cren; pa rts of the country. Th e need to
forecast such abnorma lities is o bvious, Before a ny
predict ion i ... at tempted, it is necessary to understand
the interannual vuria bility of the mon soon.

Past studies w.... re ca rri ed. out by calculat ing the
area l ave rage using the conventiona l ra inga uge data,
which var ied in numb er in some yea rs. Over a long
ti me per iod . so me ia ingaugcs m ight cease to operate
while new ra inguuges would be installed at dine-ren t
locat ions. Their d..ttn. is taken into con sideration fo r
ca lcula t ing the average ra infa ll. A vera ges thus cal­
cu lated would ha ve suffe red some erro rs as the number of
rainga uges considered arc 11 0 t sa me every yea r.
Moreover . in on..ler to study the impac t of th e va ria­
bility of monsoon rai nfa ll on the global circulat ion ,
the var iab ilitv of rainfall ova land such as Ind ian
suhcontinent . a lone itself will not he su fficient, hut

its variability OVCI the whole monsoon region is to
be studied . M ost of the mo nsoo n region is covered by
OCean" where no conventional meth od s of rain meas­
urcments exist. Over such a reas satellite data Can
advantageously be employed to es timate the precipi­
rati on and to study its varia bility.

11\ th is pa per, an attempt has bee n made to csti ­
mate the precipi tation from INSAT· I B data over
Ind ia and ad jo inin g ocean a reas du ring three monsoon
seasons, namely. 1986. 1987 a nd 1988. 11\ sect ion 2,
the met hod of est imation has been briefly described .
Sect ion 3 contains the description of mean monthly
ra infall a nd the anomalies of rainfal l fo r the three
years stud ied, Sect ion 4 summa rises the results,

2. Dahl and procedure

3-llOurly (8 times/day), full resolution infra red data
from I SAT-I B a re used ill estimating the precipi­
ta tio n. The duta for the monsoon months (fun to
Scp) for the years 1986·19 8X have been used. The
VIlRR of INSAT· IB wh ich is located at 74" E. is
a two -channel radiometer operat ing bet ween 0.55" and
0.75" in the vis. and 10.5" -12.5" in the IR channels,
The resolutions in the two channels arc 2.75 a nd I I
krn at sub-sa tellite po int, respectively.

The detailed descript ion of the method is g iven b y
Rao tr al. (1989). Howe ver , the method adopted is des­
cribed briefly below :

Estimation of large space a nd time sca le preci­
pitat ion is carried out usin g a s ingle parameter linear
model (Ar kin & Meisner 1987). Rain est imat ions from
satellite data is based on the hypothesis tha t the
bri ghtest (coldest ) clouds in vis. (IR) arc associated with
the highest ra infall.














