
•

..\lolIso",. (1990). 41 , 4. 631-634

551.553.1 : 551.510.522 : 551.553.21

Diurnal wind variat ion in th e planetary boun dary layer
during sout hwest monsoon over Sriharikota

G.V. RA MA and T.R. SIVARA MAKRISH, AN

Meteorological Facility . ISR O. Sriharikota

(Re....ived !7 December 1988)

m ( -.~~19S~. if""IT( ~'l'! ~ ~·m.,. ~ q t!"f.J€t 61'" Glifr{ .rnIF.i~_ l},iWfU '1q;fl 'f.T f~t~ A:-'1l lJllT "'i T
I"",~ ..... , 'i ,WWffi " om: "~'." .,,"!lA" 0:, ",m f.... ""'; """ qfu iI .n;,,,,,,, .m-,,,,~ it; 'I1l'f ~ ,

lITl"ffi':'l "it ....~r.- o;n ......! '~I "'.1 ~O""I f"'~''' ,f'f.'11 q'll l,'t ~ ~." ' N q R>rrq, ~I ""1d fo:'II q'tl I
.m..rro, 'I~ 'i""'" fq;rn ~ r.: m:: 0 <iI.1 "" ""'~q 11100 OR:, om ( AI "'f'l'l l 'lWT'T ai" It>l' '<11:'f' """ '<T.I .,m.
WtT 'T'l1 am ~ ~ l"",·~ 'l w.n '!'II I ,.

ABSTRAq . Three: hourly pilot balloon winds co llected o ver SHAR during [our days or July 191:.'8 were
a na lysed and exr..renee of a diurna l cy~le of nnallon. at low level .....inds was established. Maximum changes in
the wind speed occurred towards midnight . Harmonic an alysis ......1., performed for both rhe meridional and zonal
cu.mponent w inds and the result s are presented . The res ults suggest the 1)8 L over SHAR to be about 1000 m
thick. The shea r and the steadiness factor values have also been e valu ated and discussed.

I. Introduction

Planetary Boundary Layer (PBL) plays a prominent
role in the atmospheric proces ses and weather, since
this is the vital link between the lower troposphere and
the solid earth. The frictional effect of the terrain and
the effect of insolation received by the solid earth and
also the meso-scale featu res like " loca l winds ' as well
as the environmental effects like " pollution" are promi
nent ly felt in the PBL ( Donald 1986). The wind in the
PBL is a parameter wherein the above effects manifest
considerably. Besides the winds in the lower tropospheric
layers have significant pract ica l applica tion, like
the take off and land ing of a ircraft, dispersal of poilu.
tants, In aerospace meteoro logy these winds have cri
tica l impo rtance like the performance of launch vehicles,
applying corrections to the launcher setti ngs both in
elevation and azimut h and the like. The vertical wind
shears in these layers is a significant parame ter in finding
application ill the design and operation of aerospace
vehicles.

The climatology of low level winds Over a sta tio n
includ ing a rocket launching station genera lly gives the
mean wind profile for a day. These representative valu es
are available for two different times of tho day, as two
main synoptic hours (0530, 1730 1ST) are normally the
hours of observations for all the stations internati onally.
For class-I observatories, surface data may available
at three hourly intervals, and hence the climatology is
a lso possible valid for three hourly interval. Howev er ,
upper air stations take the upper wind measurements
either twice a day (main synoptic hours) or maximum
four times a day . Hence, vert ica l wind profile at three
hou rly intervals is not normally possible. However ,

some stray att empts have been made to study the diurnal
variation oflow level winds. Th iruvengathan 1'1al, (1985)
analysed the six hourly wind variation over Bombay from
the regular balloon data. Mukherjee and MUkhopa
dhyay (1985) have observed the local effect on the
diurnal variation of the wind over Bombay, A somew hat
planned study of the low level wind variation over Tri
vandrum (Thurnba) has been reported by Naraya nan
& Devassey (1972), arayanan s, Nair (1980). For some
of the U.S. coasta l stations Blackadar (l957) and Hacker
(1963) have made an anal ysis of low level winds while
Miles (1959) made for winds and pressure for Wa~h ing
ton , D.C. During July 1988, an intensive three hourl y
Pilot Balloou (PB) measurement of wind was made over
SHA R (Sriharikota Islands 13. 7°N, 80.2 'E) and the
presence ofany diurnal and similar varia tions are investi
gated and the results arc presented here.

2. Prcgranua e anddata

SHA R centre of the Indian Space Research Organisa
tion has a well equipped aerological observatory. During
the southwest monsoon perio d of 1988. pilot ba lloons
(32g) inflated with hydrogen gas, were released at 0530,
0830, 1130, 1430, 1730,2030,2330 and 0230 1ST between
1130 1ST of9 July and 1430 1ST of 13 July. The balloons
were tra cked by optical theodolite and the winds at
different heights were der ived by the sta nda rd method
of trajec tory using computer software used at Meteoro
logy Facility, SHA R. While, the actual rate of ascent
could be considered during the day time flights using the
graticule readings of the attached flag, the average rat e
of ascent of the five-day time ascents were tacitly taken
to be the rate of ascent of the balloon flights for the
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