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Some measurements on atmospheric gusts during southwest
monsoon season in the vicini0' of the ground
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ABSTRACT. During the sou thwest monsoon of 1976 wind velocities weremeasured near the vicinity
of the ground using an instrumented gust sphere. Certain definite trends were observed in the amplitude,
duration and frequency of the gusts. An order of magnitude on the period of the gusts suggested tbat the
gusts have the same characteristic of theeruption! observed in turbulent boundary layer flows.
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1. Introduction

This report describes some of the observations
made recently on atmospheric gusts near the vicinity
of the ground in the months of June, July and
August 1976, when the southwest monsoon was
active. During this monsoon season, high wind
velocities prevail associated with large gustiness.
There are certain indications that the frequency
of gusts over India is large compared to that of
Europe (Ranganayakamma 1974). Most of the
information available today in open literature
on the topic of gusts in India are the results of the
analysis made on flight response of aircraft. Only
recently surface gusts have gained importance in
our studies in view of their varied applications. In
addition the gusts occurriug near the surface might
influence the structure of the earth's boundary layer
in which a large amount of mass and energy transfer
occurs. Recent experiments (Kline 1967; Corino
1969; Laufer and Badri Narayanan 1971; Stick
land et 0/. 1974) in laboratory turbulent boundary
layers indicate that a kind of recycling process
exists between the inner and outerpart of the bound
ary layer. Eruptions in the wall region occur
periodically, as a part of the recycling process,
involving transfer of fluid from the wall to the
outer region. In the author's opinion the atmos
pheric gusts are somewhat similar to the eruptions
and gusts occurring over the ocean surface might
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influence the upward convection of moisture towards
cloud formation thus playing a major role in air
sea interaction .

The measurements reported in this paper were
made in an open flat terrain practically free of obs
tructions at the aircraft landing strip of the
Indian Institute of Science, Bangalore and the
velocities were measured using a gust sphere
mounted at two different heights, namely 6 fl and
25 ft from the ground . Rainy days were avoided.
Experiments were conducted during May, June,
July and August 1976.

2. Instrumentatiou

2.1. Gust sphere

A gust sphere is an anemometer used in atmos
pheric research (Hopley and Tunstall 1971). It
is a rugged instrument with no rotating parts and
it can be used in severe weather conditions. Basi
cally it is a drag measuring device consisting of a
perforated hollow sphere with a force measuring
element incorporated at the centre. The per
forations are so tailored that the drag coefficient
(CD) of the unit is constant, independent of
Reynolds number.

Drag = i P U2CD, CD being conslan t

Drag,:: U'
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