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ABSTRACf. The da ily l~l\... · lcvd a nd uPfX:r·!cvel sa tellite ",inds observed over the Arab ian So:a in the domain
26tN .16°S and 4O'E-84°E are analyzed for the early stages or th e ~ummer monsoon in 1979. T he ",·ill U ana lysis
shows tha i ~fore the onset of the monsoon O""cr s?ut hc~ India, the Jow-Ievel winds strengthen significantly.
a n onset vortex devclvps, and the low·lcvcl wc",tcrly Jet shifts nor thward a nd bro adens in the tenlraJ Arabian Sea.
A line.'"I f ba rot ro pic sta bility ana l) sis of the l onal \,tinds for (he prc-onS\: t, the vort ex formal ion, the onset and the
mature phases of monsoon flows is ~rformed num erically for testing the hypothesis that lhc om~t vorle .'"
form al ion is primaril y due to the wave di!'>( urba nces asowciated with ba rot ropic instability in the me<ln l onal shea r
now, and that the- broadenin g of the low-Icycl je t is pa rtly due 10 dyna mical conseq uence.. or the baro
tropic_''' '3\e disturbances.

Th e ncccs...ary co,:\d itiIJ!l.for b3mtro pic in"labil ity is ~lisficd in the low-level r10ws during lhe pre-onset
.lnd the vortex for ma lion pcn ods bu t ba rdy for the onset ph<l~. At upper lc\'els, however, the necessary condi
tion for barot ropic instahility is no t satblicd . These ob<;crv'Hion.; suggest .tha t b.:1 rotropic insta bility is impor
t<l.Ill on ly during tht C<l rl y phases of thc summ.:r monsoon o \'cr Ih..: .A rablan Sea , and iscllntined to Ihe lower
tmposphere. Bar ot ropic sla bili,'f diagram.; rc\'cal the c)(islen.ce o f mulUnlodc wav~ distu rbances in the pre-on'iCl
phase, and one dominant mode .(wa , c1ength- 2000 km) m th~ vortc1\. fon mHlon phase. In both stage the
1000 km mode has the maximum growth ra te. and roughly co rrespo nds to the SIZl.: o f the omel vortcx as
seen in the satellite picture.;. The barotropic wave di..tu rban ce tilts "'Outhwc.."St to norlhcast implying a nor thward
Ir,tllsport of the w~stcrly momen tum. Th~ net ga in of momentum just OlJrth ?f the maximum zona l shear l one
may be respon slhle fllr an tlccclera lton vf the f1 m.... and the broad cnmg of the low- I~ve l je t o \'cr !he
Arah i:m Sca .

I. l ntroduCl ion
Du ring the Sum mer Monsoon Experiment (MONEX)

period ( I May to 31 Jul y 1979) an excellen t set ofsta llitc
wind s was pro duced from GOES· I satellite time lapse
imagery over the Indran Ocean . Thi S da ta set gave
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meteorologists the first opportunity to observe from
space. the genesis of the monsoon circulation over the
Arab,an Sea . A centra l problem in MO NEX is the under.
standing of the regional aspects of the onset of mon soon
rains . Th is paper is an attempt to understanu the
























