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A case study of possible occurrence of a microburst
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ABSTRACT. A severe thunderstorm occurred on 27 June 1985 over P:;,lam ai rpo rt . The height, speed and
shape of the radar echoes and the surface metcorclogcia l parameters a~MlClal~d wtth the thunderstorm, recorded
at Pala m and Safdar jung airports. have been studied and analysed. Ihe wind InS l rument~ Installed at Palam
ai rport at the two runway ends , at a distance of 3 km Ircm each other. recorded surface winds of 78 and 25 kt
respec tively 31 the same time ingu~ls from nearly opposite directions.
The intens e surface draft and ot her associated rneteorclogical parameters, including changesin them, suggest

that there was a mlcroburst cell which moved across Palam airport causmg a wind shear of morethan lOOkt
over :1 distance of 3 km.

by Byers and Braham (1949). The se except ion al down
drafts were designated by Fujita and Byers (1977)
as do wnbursts, A down burst has been defined as a
localised intense do wndraft with vertical currents
exceeding a downward speed of 3 .6 tn]« (12 fl/see) at
9 1 m (300 f t) above the surface. As shown by Fujit a
and Caracena (1977) this value is comparab le to the
normal descent rate of a jet air craft during land ing.
A downburst of th is threshold value tends to double the
sinking speed of such an aircraft trimmed for no rmal
a pproa ch near touc hdown at usual 3' glide slope
below 150 m (500 feet). A mieroburst is a smaller
but rat her more intense version of the downbu rst, T he
horizon tal extent of these phe nomena as prop osed by
McCarthy £'1 al. (1982) arc taken as 4-10 km and 1-4
km respect ively. The downbursts or rnicrob ursts when
reach th e surface spread out horizontally giving rise
to strong gusty sur face winds with average maximu m
up to 50 to 60 m/s. If an aircraft encounters such down
bursts or microbursts during approach and take-off,
the extra power needed to compensat e for the sudden
reduction in the angle of attack, airspeed and lift
can be beyond the capacity of the ai rel aft engines to
prevent the aircraft from striking the gro und. The
encounter can , therefore, be lethal. A vert ica l cross
section of a microburst with the flight tr ack of an
ai rcra ft penetrat ing it sho rtly after take-off is shown
in Fig. I.

1. Introduction

T he existence of downdrafts in thund erstorm s has
been well known since long. However, Fuj ita and
Byers (1977) while analysing meteorol ogical cond itions
leading to the crash of an airliner at Kennedy airport, 2. Meteorological siluation on 27 June 1985
New York, found downdra fts much stronger than those A feeble cyclonic circulation was lying over Har-
measured and ment ioned in 'Thu nderstorm Project' yana and neighb ourhoo d in the lower levels extending
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The low level wind shea r has co me to be know n as the
most hazardous weather pheno meno n which affects
modern airliners during take- off and land ing. In fact a
number of fata l air accidents have been attributed to this
phenomenon . Low level wind shear can be encountered
under a number of meteorological situations: sea
breeze circulation ; ground layer inversions during
winter months resulting in strong jet like winds aloft ;
air mass boundaries : sharp wind changes due to top o
graphical features over an aerodrome or in association
with thunderstorms . There has been cven controversy
about relative import ance of hazard du e to horizonta l
wind shear, vertical wind shear o r shear of vertical
winds.

Investigations since last decade , however, indicate
that the wind shears associated with thunderstor ms
arc, by far, the most dangerous because these arc intense
and complex, conta inin g all the type of wind shea rs
mentioned above. Downdrafts in thunderstorm s
encompassing horizontal gusts of large magnitude have
been described as downbursts or mierobu rsts.

I . I . Downbutsts and microbursts
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