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Wind shear studies in the lower atmosphere
using forward scattering sodar system*
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ABSTRACf. For study of wind shear. a forward scattering sodarsystem has been set up at the National
Physical Laboratory, New Delhi. It has the capability to sense both temperature and wind inhomogeneities
exclus ively. The o bservations made for the period March·July 1983 have ShO\\l1 that a large part of the spiky
top stable layer, rising layer and elevated/multilayer structures with or without wave monon have predominant
wind shear component over and above the contribution due to thermal inhomogeneities. Duration. height and
time of occ urrence and the extent o f observed wind shear have been analysed and reported. Studies have also
been made of the hazardous and non-hazardous nature of the wind shear with respect to weather condition
prevalent in the atmo spbcre.
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An acoustic wave propagat ing in the atmosphere is
scattered (Little 1969) bot h due to temperature inhomo
geneities. (represented by temperature structure para.
mete~ Cil and wind inho m0r,neities (represented by
velocity structure parameter Cy ) . The scattering cross
sect ion 0(8) per unit VOlume at an angle 9 can be
written as :

11 is now well known ihat wind shear in the lower few
hundred metres of the atmosphere can be hazardo us to
aviation (Beran 1974) causing long and short landings
as shown in Fig. I. However, most of the time, th e only
data available are th e ground level wind velocity measur
ed by the anemometers. the routine measurements (twice
a day) of winds at a few levels in the troposphere by
radiosond e and the tower or balloon measurements at
a few places in the lower atmosphere which lack both
temporal and spa tial resolution necessary in a real time
system. Methods to monitor wind shear parame ter at
the airports and at places close by are , therefore, needed
to be establ ished to provide the pilot a warning to plan
and execute timel y and ap propriat e action to save a
severe air accident.

where k is the wave number, C is the sound velocity
In this paper, the results of a simple ~emote. sensing and T is the ambient temperatu re of the atmosphere.

technique of forward scatter sodar used I.n conj uncuon
with back scatter sodar have been descnbed to detect Fitted into the soda r equation P,=P, . C, AL. E n('"
the presence of wind shear in the lower atmosphere. 2 . R' . . v V }.

The attempt has been made after analysis (Singal et it gives information abo ut the received power and
al. 1982) of the many stable layer structures ob served helps t~ determine the structure parameters. Here P is
on back scatter sodar cchograms had indicated the pre- th~ received power. P, is ~he tran smitted acoustic pow~r.
sence of wind shear component in them . The system has A IS t~e rec~Jved area, R IS th~ range, L is the atrenuation
th e capability to identify the effects of both tempe rat ure fUnCI!On, , I~ th~ pulse duration and E is the efficiency
and wind inhomogeneities. function taking Into account an tenna parameters.

"Based on tbe paper presented at the Second In ternational Symposium OD Acoustic Remote sensing orAtmosphere and Oceans held
at Rome from 29 AU8u~t 1983 to I September 1983.
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