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Nocturnal surface inversions in central eastern India
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ABSTRACT. Monitoring of nocturnal su rface inversions in the vicinit y of Steel Authority of Ind ia lid. Steel
plants at Bhila i. Bokaro. Durgapur and Rourk-cia in central eas tern Ind ia. for 40 niahu in January. February and
March 1990. indi cated that surface inversions developed every night when weathe r conditions were favourable (clea r
skies and light winds) , Th e ceiling heiaht of surface inversions eenerally increased as the niah t progressed. with
rouahly two-th irds hiefler than 100 m and a maximum record ed heigh t of 520 m. Th e maximum recorded surface
inversio n strt"ngth (temperature difference between the surface and the ceilingj was 8.6C· at Dura:apur.1 .4C· at Bhilai
and aroun d 5-SC· at bo th Bokam and Rourkela. A reaso nable estimate of the .srrongest surface inversion would be
JOC· to 12C· in the lOwnl 250 m of the atmosphere.The proportion of surface invers ions greater than 4C· was 80%at
Durgapur. .s5llb a t 8hilal4.s% at Bokaro an d If.'" at Rourkela.These differences between loca tion!'wee- caused la l'iel y
by varying weathe r conditions during the monit oring period .
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I. Introduetion

The dispersion of emissions of air pollutants is
determined by condition s prevailing in the atmosphere
into which the disch arge occurs. The two atmospheric
parameters thai primarily influence dispersion are the
temp erature and wind regimes. A series ofatmospheric
soundings was therefore underta ken 10 measure verti­
cal profiles of temperature, particularly inversion
characteristics. and wind between the ground and
heights up to I km , in the vicinity of SAIL (Steel
Authority of India Ltd.) steel plants at Durgapur
(23'34'N , 87°18'E. 100 m), Bokaro (23°38'N. 86°09'E.
220m), Rourkela (22'14 'N, 84' 53'E . 200m) and Ilhilai
(21°11'N, 81°21'E, 300 m). This was part of a World
Bank funded modernisation project which included
environmenlal management and pollution control. To
monitor worst case conditions the sou ndings were con­
duc ted when inversion occurrence and development
would be expected to be strong and atmospheric dis­
petsion would be poor, during the months of January,
February and March.

2. Instrumentation

Vertical soundings of dry bulb & wet bulb tem­
perature and win d speed & direction were recorded
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usi ng a 2A Tetherson ue atmospheric profiling system,
manufactured by Atmospheric Instru mentat ion
Research Inc . This system comprises a ba lloon, an
attac hed sensing instrument, a winch, a ground station,
a printer a nd a cassette recorder. The winc h and
ground station can both be operaled on either 24(}.voll
AC. or 12-voll D.C. power supply.Twelve-vall balle ries
were used at all four locations.

The aerodynamically shaped. orange coloured
balloon is about 5 m long and Im in diameter at its
widest point, When filled with heliu m gas it ca n liII .
payload of approximately 2 kg. The balloon is tethered
to a winch on the ground by a Kevla r line. wh ich has a
breaking strain of 100kg. The tether line is IIr.m long so
the balloon can attain an elevation of up to 1000 m in
very light winds. In stronger winds the maximum
height is restricted. The balloo n is raised by slowly
unwinding line ofTthe winch. Should the line break,.
pressure-sensitive puncturing device, fitted to th e
balloon, will cause it to deflate at an altitude above
l km,

Suspended just beneath the balloon is an instru­
ment which measures temperature. humidity, wind
speed. wind direction and pressure (whic h can be con­
verted to height). This ins trument lakes measurements
























