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ABSTRACI'. The gro wth and evolution of a persistent mesosca le convective comp lex have been depicted by
INSAT cloud imagery. Using satelli te cloud imagery and convent ional data. it is possible 1.0 identi fy the a rea o f
severe co nvective activ ity well in advance. New area or immi nent developm ent can be predict ed from c1 0 uJ top
temperature co ntours prepared from infrared cloud imagery. Synoptic, dynamic and thermodyn amic analysis
have revealed that low-level co nvergence, presence of small scale low-level vor tex, moisture incursion to the dis
turbed area, strong vurfuce heating, temperature and moisture contrast, below norm al upper air tem peratu re and
above normal up per air vertica l wind shear arc resp onsible for this developm ent. Persistence m iy be due to
hydrodynamical effec t of the environmental flow around Ihe cloud mass and cyclonic flow embedded in it. Upper
air divergence field ma y not be a necessary condition for formation of convective complex.
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J. Introduction

On 26 May 1986. persistent widespread thunderstorms
accompanied with rain or sho wers, dustsiorm or dustrui s
ing winds were I cporr ed mainly in th e afremoonj
eveni ng which extended even beyo nd midnight from a
number of sta tio ns of Himachal Pradesh. Punja b,
Haryana , Delhi , west Uttar Prad esh adjoi ning Madhya
Pradesh and Rajasth a n.

Recent studies. indicate tha t mesoscale convective
weather systems. pa rtic ularly those of mesc-«, hor izon
ta l dimension of the order of 1·2 X I()3 km are Ire
quently responsible for widespread severe thunderstorm s.
and if sufficient moisture is presen t. they can produce
widespread heav y rain and l1ooding (M addox 1980). Corn
bined use of meteor ological satellite clo ud imagery and
conventional data yields a better assess ment of the bcha
vio ur of the atmosphere tha n is poss ible with the use of
th e conventional dat a alone: the se lead to more reliable
and accurate warning of severe weather. Initial state of
development in cumulus stage. cannot be detected by
radar observati ons which ca n easily be identi fied in
sa tellite cloud ima gery. Development of severe thunder
sto rms has very significant impact on the aviati on night.
Satelli te image ry gives viewer an imm ediate feeling for
dynam ics of severe weather situations . Synoptic and
meso-scale featu res, important in severe weather develop
ment , ar e readily detectab le in satellite imagery.

: It .is well known that convect ive clouds can grow to
great heights, develop vigorous Updraft s, a nd pro duce
heavy rain, light ning and hail when lower atmosphere is
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sufficiently moist and unstable. These large severe storms
may occur individually or more typ ically in groups asso
ciated with synoptic scale front s or mesoscale co nver
gence zo ne.

Satelli te visible imagery often shows disturbed a reas
suggestive of shoo ting cumulon imbu s tops and their
shadows. The infrared observatio n shows that th e equi
valen t blackbody temperature at the top of the cloud is
sub stantially lower tending to confirm interpretati on of
shooti ng tops. The development. evolution and persis
tence of the convective cloud complex as in th is pre sent
study is not quite common that gene rally affect northwest
India in hot weather season. The system in th is study
maintained its identity as a unit mass of cloud for more
than nine hours and did not shea r olT inspite of stro ng
vertical wind shear up to 250 mb level. Though the system
did not produce heavy rainfall, yet it has significant im
pact on aviat ion flight an d it is very important to predict
such weather system. One of the objectives of thi s study is
to exami ne critically the different stages of its development
and the special characteristics or signatures in satellite
clou d imagery, which may be considered to be ind icat ive
of such development well in advance. Secondly, we have
analyse d different features of synoptic si tuatio ns a nd
tried to find ou t probable dynamic a nd thermodynamic
aspects of such widespread severe weather situations.

2. Analysls orsatellitecloud imagery

Broken, thin lon g cu mulus lines orien ted along a line
fro m northwest to southeast, were first observed Over
Punjab and adjoi ning Pak istan in 06 G MT INSAT

rcloud observa tio n (Fig. 3)..;fl1<:se newly developed clou ds
















