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Moment um exchange between cloud bands and t he
low level flow in the Arabian Sea
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ABSTRAL"T. Vertica l distribution of momentu m tlU\C' /7" .~ " uud \,,--;; .... en: computed in convective hallo-I,
over the Arab ian Sea, using the data ga thered mainly hy 1I1l: NCAR's U(""/I'd on 24 June 1'J79, In the ab ove n
was ilillng the d irection of growt h an d I' wa.. orthogon al to u, r ight han ded . Th e results revealed that.
in the Easte rn Arabian Sea lEAS ' the vertical transport of it~ wa.. coumergrudient below J km,
In thc Centra l Arabian Sea (CASt, I hc~ ;. prll lile was against the vertica l momentum gradient through au: the
clou d layer tsimilar 10 EAS), T he domina nt terms fur the genera tion of m om entum flu-e were the sa-n e a.. those in
the EAS, An cvaluuno n of the kine tic cnergy conversion showed that the large -scale n .>.\" rcccivcJ ih kin etic
energy from the cloud bands over the CAS hut transferred its energy to the EAS clo ud bmIs.

I . Introduct ion

T he esta b lis hme nt of monsoon over t he Ar a bian Sea
in ea rly summer tn kcs us ually th e fo rm or clo ud b.ind-.
T hese clo ud bands ure orie nted near lv pa rallel
to the low level flo w. Th ey propagate slowl«, In cer
lain locati o ns the )' propagate north nO:l lleas t an d
cert a in ot her locations sou theast. Accord ing to earl ier
stu d ies the cloud ba nds arc rypica lly of abo ut l\O krn in
length sepa ra ted by aboul 20 km . T hc>e ba nds eould
c.lU~C heav y ra infall oycr the wcst coaM of Ind i" an d
are thus wo rth a thoroug h study . T he purpo~c o f thi:-
article is to presen t h: iefly the com pos.ite str uctur:
o r cloud b"nd' o ver the E" ste rn Ar"bian Se" ( EAS)
a nd Cent" ,1 Arabian Sc" (CAS). The co mposi te str
uc tu re wa s mainl y obtai ned o n the basis of the NC A R"s
(,ponsOled by NS F) t:i<'clra·s slow resp on' e (on e
sa mple per seco nd) dat a or ". r, 1\", T and q ga thered
" s p"rt o f Summer M on soon Expe riment (S Ma ' EX-79).
The dropwindsondc o bse rva tions and the neighbo
uri ng shi p o bse rva t ions o f .1, l'. T and q were also
util ized . Under the <lssumption o f two dimensiona li tv
and quas i-stead y n at e these data were used to co nst ru
ct a t\"'o-d imensional (x -=. x· d irect io n o f growth o f the
band) composite ~ tr uc t u rc. Som e oCthe structures o f u, r,
clo ud Iinc. pert urba tion pressure. vertical veloc ity
on a mesosca le ( --0 km) arc pre~enled, Th t. momentum
tluxes I(W"' and 1'. ;; a rc sh o\vn along '.'ros s-sections
in th e FAS a nu C AS. •

(11.1)

Prio r invest igators discusse d the possible relationship
between convection . inve rs ion a nd the 10\\ level west
crly jet stream (L LWJ) . Our ,t ud) presen ts deta iled
kinemat ic, and dvn uruic structures of ban ds. Utili
li ng the-e structu) es ma n~ key J11 1..'c11f.1ni~ m., of the
kinetic ene rgy transfer. gen era tion 01 mo ment um
nu x etc can be discussed . In the cur rent article we cho...e
to exa mine quant itatively the interchange of kinet ic
ene rgy between cloud bands und LL \VJ in the EAS
nnd CAS.

2. S~noplic ~it ualinn. data 4:ulh.'1:lion :ln d :tl'1:lIrill'~

T he syno ptic si tuation for 14 J une 1979 Wi.h l~iscu~

sed in genera l terms hy Sikka and G ro~"'I1l:.tJ1 ( 19XO)
and Me yer a nd Rau (19X5). T he cloud band, " ppe"r~d
in the EAS bel ween 00 "nd 05 UTC fro m a di,organiLed
clo ud m"ss which ""'" de teeted " t 00 UTC of 24 J une .
Th e more int ense co nvection appcm cd to he o:~aniled

into rour b"nds "I 06 UTC par"Jlellu LLWJ . Thes~

ban ds d issip"ted by 1.1 UTe. The Electra II.., ,, ~ ross

the b"nds a l dilferenl e1ev"l ion s. T he band ' moved
slowly and appe"red 10 sho ll' o nly genlle development.
Thus the quasi-steady i.l.od two-d ime nsio nal ass u mplio n
or these h~lIld s a ppear to b~ (ea~onahle.

Fig. l shows the U erlra and P3 ;h ghl tr aek , (rur
dcta ils of the track and the elevati ons whe re the 1::1
('ora o l)'~cr va tion ... were mad e : see Meyer and R:m 1985).










