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ABSTRACT. A scheme for the estimat ion of heavy convective rai nfall over India during the mo nsoo n
seaso n using j -hourly I NSAT~ I B satellite data has been presen ted in Ihi5. paper. The scheme uses ' life histor y'
approa ch. taking into accoun t the convective cloud struc ture , cloud gro wth in space ..\: time a nd the prevail ing
environ menta l co nd it ions. The role of mesoscale co nvective complex . o vershoo ting tops and clo ud mergers in
prod ucing heavy ra ins is d iscussed. The scheme is applied to two very heavy ra infall events of August 1986
a nd August 1987 and some importa nt aspects of thc rainfall esti ma tion have been d iscussed . For an independent
data set , the percen tage deviations of the' rai nfal l estimates from actua llie between + II I %a nd - 43%, a nd 85 %
of the est imates lie with in an error of ±SO%. The scheme provides rainfall es timates on a nea r real -t ime basis
and its accura cy is expected to improve with the exper ience gained in futu re .

:!. I. Convection classes - Th e tr opi cal con vection is
d ivided into 3 mai n cla sses. vi: .. small scale convection.
cumulonimb us co nvectio n a nd large sca le convection
(Lu dlam 1983). ln the small-sca le convectio n. also ca lled
cumulus convec tio n fro m the small heap -clouds tha t
commonly form in it, the ind ividu al clou ds are severa l
kilome tres a part, have dim ensions of J-2 km and are usu­
311y insufficient for sho wer formation. Th ese fai r-weather
clouds are formed under relatively stable atmospheric
conditions due to the heating of air in co ntact with warm

2. Cbaracteristks or convection in monsoon field

d ivergence aloft . overshooting to ps. clou d mergers and
environ men ta l precip itable water. As aga inst half­
hourly opera t ion of SMS fGO ES statellites, th e Indian
Na tio na l Satellite. INSAT· I B. has been operationa lly
providin g the clo ud imagery at 3-hourly intervals
on ly. The au thors have used this INSAT- IR imagerv
fo r the esti ma tio n of heavy rainfall. This pap -r pre­
sents an adoptio n of Scofield-Ol iver scheme for est i­
mating heavy rainfall ove r Ind ia d ur ing th e southwest
monsoon seaso n. using I, SAT - IB Very High Reso­
lutio n Radiometec (VI.i R R) data rece ived at 3-ho url y
intervals, Th IS cloud Imagery has a gro und resolut ion
of2 . 75 km in the visib le channel (VIS : 0 . 55-0 . 75I'm )
and 11 .0 km in the infra red channel (IR : 10.5-12. 5,.m).

The geostationary satellites provide a high frequ ency
of earth coverage, up to once every hal f-h our. and pen~ 1 1
the observation of the life history of clouds. Scofield
and Oliver (1977. 1980) ha ve developed. the cloud
history techniquc fo r estim at ing convect ive rain fall
using half.hourly data rec eived from SMSIGOES sate­
lli tes. In Seofield·Oliver techniqu e th e ra infall est ima tes
computed at ha lf-ho urly int er vals arc based on obser­
va t ions of cloud tal ' temperatures and clou d growth or
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I. Introduction

The heavy rainfall in t ropics is usually assoc iat ed with
deep con vective cloud sy~tems. T.his con vective .n~tu~e
of rainfall is also responsible for Its large va ria bility In

space and time. which is ofte n not r~ft~ted in rain fall
recorded with th e exisn ng sparse distr ibuti on of ram ­
gauges. The monito ring of deep convective ac tivity with
a geostat ionary satellite a ffo rds a means of eSllmatlng
heavy rain fall in near rea l-time a t a much bette r resolu­
t ion in space and lim e. Although these esurn ates canno t
achieve the acc uracy of act ual observat ions, the sat ellite
derived estimates can su pplement ram gau ge observa llOns
and radar est imates. In remote. uninhabited are as the
satellite-derived rainfall est imates may be the only da t~
available and such estima tes ove r ca tch ments of rnountai­
nou s rivers are very importa nt fo r predict ing flash floods.
























