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Planetary boundary layer structure in the mon soon
tro ugh region
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ABSTRACT. A ~IUt ly of Pbll WIHI") lt cundury l.nycr (PUll in the lIIunsllun llfl llgh !"l'l:illll ha:oo h! 't'11 Carrl,'t11l 1l1

based on MONTDl EX 1989 pilot experiment d ata PilI. structure over land !>hllw'IO lAidl' , pati,11 lIn,1 tem poral
variatums. TIlrCCtypes of PRL- .'IOha llu\oli convective . monsoon ~11111 111) convective boundarylayers haw been obv-r­
ved . Ch ar acteri st ic features :I!I:"Ul"i:JI~lt wilh Jill"t'relll types of POL have been iJe- l\lilit... 1and p rcscnr c..t in th e p:Jlll'r.
With the help of obse rve...1rill ,s tructure over -eastern. ceutral and wcsrcm M'11m s uf llu' ll1tlll~ IHn tmullii. ;1111"'1111'1 has
h«'11 made to develop "PlIl '(" e ro se-sec tio ns of PUL UH'r Ind o -G a ngetic plains llu rilli' act ive. wcuk ,li lt' bren k

monsoon co nd itio n s.

Kf')' ''''Ird, - I·Ul~ M o n soon I m ugh. Lap se ra te. Mix""J layer. l uve rvion . MUIl"'MII1 .

I. Introdu cti on

Th e Plan e ta ry Bounda ry Layc r t l' Bl.) is th at regio n
of the atmosp here where the in fluence of the groun d
ca n be fell through turb ulence exchange of morncn­
tum, heat and moisture. The PDL occupies an impor­
tant place in trop ics due to the fact th at large amou n t of
water vapour co ntained in this layer o ver tropical
ocea ns ac ts as a major so urce for convective and synop­
tic sca le weather activities. Observation s ha ve sho wn
th:ll during und islurbed co nd itio ns, tropical boundary
la yer is characterized by ",ell de fined vert ical la yering
(Rieh l et al. 1951. M" lk us 1951>. Au guslein el al. 1974).
consis ling of surrace layer. mixed layer, Irans icollayer,
clou d layer a nd inversion layer. F irsl a llem pl lo slu lly
monsoon boundary layer over oceanic region was
ma de during the In lerna liona l Indian Ocean Expe ri­
menl (1I0E) in 1963-1>5. !I was foll nwed by Indo-Sovi el
Mo nsoon Experiment (ISMEX) in 1973 and 1977. !I
was fou nd th ai monsoon boundary layer over Ihe
ocean was characterized by much stronge r lapse rates
of hu mid ity (Panl 1978) and a n inc rease o f wind wilh
height in th e sub-cloud la yer (Lo ng 1980). ISM EX dal a
revealed praclically no inversion a lo ng eq ua tor. ln ver­
sions were observed a lo ng IO'N (Ra ma n a than 1978
and 1982) whe re in vers ion ba~e a ppea rs a t higher
a!litudes a nd inversio n st rengl h (lem peralUre increase
in the inversion layer) becomes weake r from 50' E to
70'E. The exis tence nf Ihe je l and associa led thennal
strut lure and significan t advec live acce leration in the
lower levels of Ihe monsonn bnundary layer ove r the
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Ara bia n Sea arc c ha racterized hy marked ly d iffe rent
features from tha t of the trad e wiru l bo u ndary la yer
(l lo lt und Sc thu rnma n 1'lR5 ). A je t o r wind max imum
in the upper la yers nf the boundary la ye r over the Bay
of Ben gal is also observed during brea k monsoo n con­
dit ions whereas win d profiles ob ta ined dur ing ac tive
mon soon periods do no t s ho w the wind max imum and
the thermal structure during the brea k monsoo n period
shows near neutral 10 sligh tly unstab le stra tifica tion
over the Ba y of Bengal as o pposed 10 slig htly slab Ie dur­
ing ac tive mo nsoo n periods (lInll a nd Selhuraman
1986). lI eighl of the boundary la yer O\'e r th e Ba y of
Be ngal was observed In be abou I400-500 m in con trast
10 "houl ROll-1500 m rep o rted for Ihe Ar abian Se a.

2. Moosoon Trough Bound ary Layer Expe rime nt
(MOXfBI.EX)

Due 10 lack o f PB L observa lions. very lill ie is
known about its struc lUre o ver Ihe land du ring mon­
soon season. With a view In fililh is void. MONTBLEX
was conducted during Ihe 1990 sum me r monsoo n
season (Goel a nd Srivastava 1989). M o nsoon trou gh is
one of Ihe impo rtant synoplic feal ures nf th e Ind ian
summer monsoon co ntrolling d ay-Io-day vari ations of
rainfall int en sily a nd dis lribu tio n over the In do­
G angel ic pl a ins. Monsoon lroug h eXle nds sou lh­
easlwards fro m the seasona l low o verlhe Pakista n a nd
its neighbourhood to the G angelic WeSI Benga l (Fi g. I ).
Climatologicall y a verage position o f the monsoon
lrou gh al sea level passes through Ganganagar.




















