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A study of sodar observed shear echo structures in relation
t o wind velocity and other turbulence parameters
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ABSTRACT. The various type! of seder structures observed on land during nocturnal stable conditions
have been studied in relation to thechanges in meteorological parameters of surface windspeed. frictional velocity
and Richardson's number. The data for the period May 1977 to April 1982 have bee" used for these studies.
It has been found that surface windscontribute to the tall spiky surfacebased layerstructureswhile the behaviour
ofthc frictionalvelocityand Richardson'snumber siveinfonnation abouttheformation and break upofthe ~dies
in thestablelayers of height upto 100mandmore respectively.

3. Aaa1lt1<aJ results and discussion

report studies made on the nocturnal sodar shear echo
structures with respect to the turbulent parameters of
surface wind velocity and other related . parameters
like frictional velocity and Richardson's number etc.
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Typical shear echo structures of the nocturnal bound.
ary layer observed by sodar (Fig. I) arc surface based
I~yers with ft,at, short . spiky & tall s1?iky top and stra
tified layers With or WIthout the oscillations superim
posed over them. A study of the relative occurrence
probabilities of these structures shows that short .piky
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2. Data

The analysis has been carried out on the basis of tht
data procured for the period May 1977 to April 1982 ,.
Sodar and electrical anemometers were housed close t~
each other!'t the National Physical Laboratory (N.P.L),
New Delhi, These instruments were respectively re-:
cording the thermal structures of the boundary layer
and the surface wind speed. Hourly averaged values of
the recorded d~lll were used for analytical purposes.
The meteorological data for the first significant layer '
of the atmosphere were obtained from the radiosonde
flights made at 00 and 1200 GMT at Aya Nagar ob
servatory of India Meteorological Department (IMD)
New Delhi. It may, however, be mentioned that thi~
site is located in rural surroundings about 20 km south
of the N.P.L. which is located in an urban area.
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1. Introdactloa

Solar heating and nocturnal cooling of ground sur
face is responsible for developing thermal boundary
layer in the lower atmosphere. The height ' and struc
tural details of this layer keep on varying depending
upon the progress and meteorological conditions of the
day. Typically on land an unstable convective bound
ary layer is, developed during1day time and a stable
bo dary rlayer t during night_,time. The nocturnal
stable boundary Ilayer. on !' Clear, day be.gins to estab
lish soon after,sunset, contmuesto grow t ill early morn
ing and dissipates after sunrise wh.en a thermally con
vectiye atmosphere starts developing on the ground.
Apa,t:t fr~,~ ' ~adi!'tiVc cooling it has been found that
otAeruparameters:lIke 's~ear ge~'erated turbulence ~nd
hQrizontal advection of cold air arc also responsible
for. the growth of the nocturnal boundary lay.er. Out
of these factors wind effects are more complex 10 nature
and have been drawing attention (Blackadar 1957;
Kaimal & Izumi 1965; Clarke 1970; Businger & Arya
1974) ,frol1) time to time. ' •
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l:We had been looking at -the nocturnal tbermal boun

dary layer structures at Delhi for the past many years
with the help of monostatic sodar (Singal& Gera 1982).
The system has the capability .to observe the thermal
boundary layer to a height range of 700 m from the
ground,level. As stated above, si~ce thermal bo~nda!'Y
layer can be modified under the influence of winds m
rne oounaary 'fayer, in the rollowing we, therefore,
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