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ABSTRACT. TIII~·lIDtEX .73 data was studied to A8f;C58 tJ~e bulk layer vnriationsin the Arabian Sea along 1O"N
and 81('lng t ho equetor. It W&8 found that: C.) Along the equator tho friction velocit tes were low both during May
and J UDe 1073, indioating the predominnnco ofthe buoyancy cfl('cu; (ii) Thl'ro were prnotioaUy no inVl'raioDII
Biong the oquator; (iii) Durlne :Mny, buoyancy f'flcot-l were dominant with low friction vclocit tee a long IO"N ,,180.
Jlllt in dun e forced convection became etgnlfloent with th o iDCI'M ~C of friction velocit ies; (ill) Inve relone were
obeorved along l OON. The base was observed at h igher elevations wit h weaker Inversion strength downsircoJ:Us from
{jaDE to 70° }<;j ( II) )!ix.ed layers were genera lly uneetureted in both tho 8Cctions; (n) See surface virtua l tempernturea
were mostly hiKher than virt ua l air tcmpereturea in both t he aectio"8; (rii) Th e drag coefficient. were of the order
of I x 10-'; (vii i) DunnA: 8. 8pcIJof rainfall aotiritvover India, rom JJUwtionll At A stationary Bite at 100 K, 60.20 }:
IIhowlll;l h~b valuell of poeitlvc sea-air tempeeat nro wfl~rt'nfl(>lI , generally sat urated min >tllaycrs, no Inverelens,
bigll 'Tfoifio humhli f.y content; (iz) D uring 1\ spell of wonk ralnfu ll nctivity over India, however , t he compute­
t lone ut t ho same Jocarion showed low flOOoair te mpe ra t ure differen ce (often ncgettvc), enhanced Wind sp(·Ni, lo,.,f'1' 8ClJ, .

surfu.on terup eraturca, unaaturuted mixcd layers and daily in vcrelone,

t, Inlroductlon

It is well known that the energy of the major
rain-producing systems in the trop ics like the
monsoon and the tro pical cyclones, is largely de­
rived from the air-sea exchanges of heat , mois­
t ure and momentum in the atmospheric boundary
layer. One of the objectives of the Glohal At .
mosphcric Research Programme (G.illP ) and
its sub- programme ;\lO NEX-1978-79 is the
understanding of the boundary L~Y''' processes
for realistic parameterization and incorporation
in the forecast and simulation models for the tro p­
pies. Reliable measurements W obtain represen­
tat ive value. of th e enerlO' flux have been planned
from ship-board, aircraft and buoys. During the
Inte rnational I ndian Ocean Expedit ion, 1963-65,
boundary layer measurements were made hy
Bunker (1965). He found that the sensible heat
transpor t WI" downward above 1· 5 Ian o ver th e
west Arabian Sea and upward Over the east
Arabian Sea. He also estimated the transport
of moisture at heightH upto 000 mho A few st ud ies
bascd on UI" data of the Indo-Soviet Metcorok»
gical Expedit ion (ISlIrEX) 1973 sought to confirm
some of tho earlier findings. J ambunathan and
Hamamurthy (1975) d iscussed the sea and air
temperat ure distributions over the Arabian Sea.
They found a low-level inversion Over the west
Arabian Sea during lIfay-June 1973. Pan t (1978)
discussed tho vertical st ructure of th o atmospheric
boundary layer in UlO 1I".,. t,Indian Ocean . He found
a mixed layer whose eight varied from 200 m nnd

less oJT north Africa an d tho Arabian roast to
about 600 m near rocE. Tho present study from
ISllmX-73 data is somewhat more detailed , and
based on the nvailable radi osonde/radiowind,
sea-surface and anemc meter level cbservntk DS

along 10° Nand ulong the equator taken on beard
the U.S.S.n. research vessles, Sl.okala i8ky and
Ol·et.II., from 18 Mar to 4 J uly 1973. Though the
conventi onal upper air data is not spec ially
designed for boundary layer studir s , tI,e method
devi sed by Deardorff (1972 b) ccukl be used fer
hulk layer estimates of the boundary layer vuria­
bles. The scheme was adopted by lIfoss and
Rosenthal (1975) to compute the exchange and
drag coefficlents {" m the nl]1"'r air data in res­
pect of the hurricanes (Daisy 1958 and Inez
1966). The computations agreed remarkably
well with those ealeulated br budget mcthcds.
Seetion 2 con tains details of Deardorff's
method rele,-ant to the present study. Secti on 3
gives detail. of the arrangement of dat a and the
computations. The results ale discussed ill Section
4. Inversion atuti -t ies arc presen ted in Secticn Ii.
A s~nunary and conclusionj, are given in the last
S('ctIOD .

2. Method otcomputation

2 . J. IJ",,;s oj D()(OTcWrjf'H ehefllc

. The planetary bound ary layer (PBL) is the reo
glon of the ntmnsphero wln-ro t he infhiPnce of the
underlying ocel\n/ I"'''l surface on the atmosphl'rie
























