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ABST RAar. The monostatie AlY.lar system eeL np at Nation&! Phyeieel Laboratory hall been operating eoutl­
nooasly to 8tudy the thermel structure of the lower tropos phere upto a vertical height or :1.'iO m, The l'C8ults obteined
from December 1974 through April 1976 are presented. The observed etructuree showing thermal plumes. inversions,
instabi lit it'lll . t urbulences etc developing in the atmosphere &8 a function of «paoo and time heve been indexed to
indicate the type or meteoro logical conditions expected for any one or these indices .

To exemtne if t he lI<lda r can he usedfor 24 hours monitoring of at mospheric refra('tivit)· grad ient... the Inten­
sit y of the received echo signal at .. fixed height of 150 m h88 been measured using a mlcrophotometer and compared
with the refractivity gradient num ber obtained from redl oeonde data. Tho reeulta show that the two tecbnlquea
ha ve a good correlation within the limits of tile experimenta l error. These relative veluce of recetvo dintellsity ban alae
been u150d to ealculnte th erma l st ructure function 01'. Tho compu ted values of 0 T heve been found to compare
well with Panofsky obllCrvatioA!ll. ehowl ng tbc reby the ·utilit)' of the eoder echog rama to derive i nfortna t ion o f the

atmospheric turbulence parameter.
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1. Introduction

Acoustic sounding (sodar) is one of tb e remote
sensing techniques that can give continuous in­
forma tion about some of the major micro-mateo­
rologieal parameters of the lower atmosphere upto
a height of a kilometre. Sodar essentially locates
nnd measures the intensity of thermal and velocity
inhomogeneit ies in the atmosphere, an informa ­
tion which can be used to infer and determine
atmospheric processes and history. The technique
can be used under clear cloudy ami foggy weather
and as such is useful for t ropospheric communica­
tion, av iation hazards, air pollution alerts and
boundary.layer micrometeorologieal stud ies.

A pulsed narrow beam of sound waves is tran....
mitted into the atmosphere where it encounters
atmospheric inhomogeneities and suffers partial
reflection. The reflected waves arc received either
by the same .t ransducer (monostatic) Or by one or
more other t ransducers (bistatie and mul tistatic).
The delay time and intensity are measured with
each scan in the form of intensity modulation on a
sweep recorder of the faseimile type displaying
height range eer."s time pictures, while tile shift
in the carrier frequency is detected by a suitable
Doppler system,

A monostatie sodar system (Singal et al. 1975 a)
has been set np at the National PhysicalLaboratory
with th e schematic block diagram shown in Fig. I.
The refleetorhorn (Singal et al. 1975 b) has been used
all the t ransmit-receive acoustic antenna wbich is a
combination of a conical born with Ii sector of a
paraboloid of revolution such that the apex of the
horn coincides with the focal point of the par a­
boloidal reflector . This ante nna offers a 90° side
lobe suppression level of 40-50 d B at a frequency
of 1000 Hz. and has a r?ceiving sensit ivity
of 20 mV/mlcrobar. Tho SIde lobc rejection
has been fn.rther incrc~sed by surrounding
thc antenna WIth an acoustically absorbing screen
(Fig. 2) designed in the shape of a regular nonago n
of diagonal 3· 6 metres. This acoustic screen offers
an additiona l 90° suppression level of about 10-15
dB at the aperture of tho acoustic antenna and
allows the antenna to receive or transmit, acoustic
waves wit hin an angle ef ± 45° around the cent ral
axis . The transmit and receive circuits connected
to the anten na are isolated from each other bv a net­
work of diodes as shown in the schematic.' Addi.
t ionally the receive .cireuit is blanked for tho first
250 m sees to save It from the powerfu l transm it

-signal leaking tott he receive circuit. The receiver
pro-amplifier has a sensitivity of a fract ion of a
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