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Sensitivity studies on the air flow characteristics
in Kharagpur using a meso-scale model
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A Bc;TRACT, A rhrcc -dimensio na! hydrosta tic model hJ S been employed for the study of sea breeze circ ula­
lion s ove r sou th we-a Bengal with special refe rence 10 a n inland stat ion Kharagpur (22) 21' N. :n ,q·E), ~ ' ser ies
of scnsit iv i l ~ c cpe timcnts ha ve been performed 10 stress the importa nce of dilfere rutal heating o n circula tion
ove r south West Benga l d uring pre-mo nsoo n period , II is found that du e ro differentia! hearing rate betwee n land
and sea surfaces. sea hrcCLCS can penetrat e 10 the inland sta t ion Kbaragpur an d beyo nd even in cu-e o f modera te
gradie nt wind , Surface observations a t Khar ugpur and pilot balloon obse rvation at nea rby sta tion K:.l la ikunda
<I re used to com pare the mode'! resu lts. The onset of sea breezes. va r iatio n of the a ir tem perature an d humidity
arc in fairl y good agreement whereas it over estimates the dep th o f the circula tion a nd ca nno t pred ic t the variation
of rho la te mo rning hours surface wind .
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SB ac tivity o~er Andaman is land wh ile studying meso­
sca le circula tio ns o ver the island , Ho wever, Dixit and
Nicho lson ( 1964) ap plied the model of Estoque ( 196 1)
to veri fy the observationa l resu lts on S8 act ivity over
Bo mba y. but it was ra ther sketc hy.

2. Sea br("('/ (' IIrri\'al a l KharliRPur

Here, an a tte mpt ha s been made for the numerica l
study o f S8 activity ove: . so uth We st Benga l. T he work
wh.ch has been repor ted In this present paper is a se ries
of sensi t ivity expcriments with a three d imensional
ver!'J ;on of Un iver,)ily o f Virg inia me.io- sca~e model.
The , e ,ulls o f mod~ 1 ca lcu lation s have been compared
\\o"ah the Observat IOnal data available at or ncar
Kh aragpur.

I. lntrcd uctlen

D uring th e pre-m on soon per .od . so utherly wind , i.e..
from t he SOl. t he Bay o f Benga l. at the lower level over
Ga nge tic We rt Bengal r eceived specia l impo rta nce
because it pla ys a s.gn.ficant role in the format ion or
thunder sto rm ac t ivity. i.e., "Norwestcrs" o ver th is
regon (Koteswara m Jad Svi nivai n 1958). Sr.n ivaan et ,

al. ( 1973) po inted o ut in t ber cl ima tol og ical study tha t
a sha llo w hea t lo w dcvelor~ ove r int t' r io r oCthe co unt ry.
i.e .• ea51 Mad hya Prade., h and ad io in in)! a rea of Bihar,
wh ;ch beco mc ~ pro m:nent towar d.'i the afte rnoon due to
st ro ng insolat ion and sta hr" 'le (SB) elfect is wellma'ked
o ver Gangetic We.'il l3en!;a J. In fact , la rge ~ca ~ e ."lyno p tic
!\itua tion hlS been ~ t relSed for the 5e so ut herly winds in
their stu dy. Loha,,", al. ( 1992) a lso repor led SBaC livity
at an inla nd ~Wt ion K haragpur over this. reg:on. wh ;ch
is about 80 kill fa r fro m t he sea, the Bay of Benga l. Du ring the pre-nlOnsoo n .mo nths of Ma rch , April
Ho wever, the study was ba sed o n o bserva tions for a a nd May SB activay ;s q ua e prominent in the af!e r-
pa rticu lar stm ion o nly. A study th ro ugh model. th ere- noon (La har el al. 1992). . Ac tivity is very clea ' from
fore, ca lled for to have a com prehelb ive ;dea regard;ng the "i urfac c c ha ~t rec?rd :n~ :t ~:c.lr a nd charac terised by a
th is ac tivity ove, this region. pa rticularly when th ere is a shar p ch ange m .wmd direc tio n (Fig. 2). lemperatu, e
typica l Benga l coast line and there:s no me;;o- net work of and. rclat lve h~J11 ;d l ty. T h,s IS o f general occ urrence
observation sta tio ns. In Ind ia t ill loday. no numerical d~"ng th at penod. Ho wever, in such cases, la rge sca le
modelling study o n SB act ivity ha s been undertaken wrnd changes wah t ime a~d . becomes weslnort herly!
except Ka' and Ra mana lhan (1987,1991 ). T hey stud ied no rth westerl y fro m an IIlIlIaI o nshore sou th,outh-
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