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Wave pattern observed in cellular clouds over the A rabian Sea
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ABSTRACT. An unusual wave pattern was observed OD 8 Auaust 1985 in the western Arabian Sea within
tho field or closed cellular clouds. The individual band' In the wave pa ttern were266 km to 345 km in lens th and
were aJiiDcd normal to the lower tropospheric now, The wave pattern had a wave length or 103.3 km and pro
paptod eastward at a speed of 28 .3 ms-' . The pattern appears to have formed due to shallow seconelary
ein:u1atlon 'n lho field oC lateral and vertical wind 'he"" within the low lev.1 jet.

1, "_
Closed cellular clouds usually occur over the central

and north Arabian Sea west of Long. 70" E during the
sout hwest monsoon season, at times extending up to
the west coast of India during weak monsoou act ivity
(Onkari Prasad et a/. 1983). The closed cells represent
a pronounced and persistent inversion (Agee 1/ al. 197J).
Such an inversion exists over the western Arabian Sea
during the southwest monsoon, with the level of in
version lining up eastward . An unusual wave pattern
was observed in satellite pictures in the field of the eel
Iular 'clouds over the western Arabian Sea on 8 August
1985. The wave pattern is described in th is paper,
and facto rs responsible for its formatio n are discussed.
Cloud pictures received from the Ind ian geostationary
satellite INSAT- IB, with a grou nd resolution of 2.75
kID in the visible channel (0. 55-0. 75 I' m) and II km
in the infrared channel (10. 5-12.5 I'm), have been
used in th is study.

1. UallSuai wan pettenl In cellular dow

The INSAT-IB visible channel pictures of 8 August
1985 showed closed cellular clouds over whole of the
Arabian Sea north of Lat. 14" N. The clond cells were
arranged in cloud lines or streaks, which were oriented
along southwest to northeast d irection close to Oman
coast and were aligned west to east further south
eastward around Lat. IS'N. The cloud organisation
indicated southwesterly to westerly diflucnt flow OV<l

the north and central Arabian Sea in the lower levels.
West of Long. 60" E, the individual cloud cells had
horizontal d imensions less than the ground resolution

of the satellite , i.e., 2. 75 km in the visible channel
so that they merged into a uniform gray shade. Th~
closed cells increased in width and in vertical thickness
in the downwind direction indicating progres sive in
crease in the height of boundary layer eastward.

At the southern boundary of this cellular cloud field
a wave pattern started form ing at about 0300 GMT
between Lats, 14° N to 17° N and Longs. 56"E to 62°E,
northeast of Socotra Island . The pattern developed
subsequently, and by 0600 GMT it showed cloud bands
consisting of closed cells and separated by equally
spaced cloud-free areas (F ig. I). The cloud bands were
more distinct east of Long. 60° E as compared to tho se
between Longs . 56' E and 60" E northeast of Socotra.
West of Long. 60" E the individual cloud band s were
orien ted northwest to southeast, while further eastward
they were more longitudinally oriented. The cloud
bands thu s appeared to be practically nor mal to the
low level flow. Cloud cells within these bands were
similar to those occurring further north and showed a
progressive increase in their size downwind.

Th is wave !'attern showed its peak development at
0900 GMT (FIg. 2), when 4 welldeveloped bands existed
between 'A' and 'B' . The length of cloud bands rang
ed from 266 km to 345 km, Diffused wave pattern
existed on roth sides of the well developed bands. The
complete wave pattern consisting of 9 waves extended
from 14°N, 57.5'E to 16.S'N, 66.5"E. The wave
length increased from west to east and the mean wave
length was 103.3 km, The temperature of tops of
cellular clouds within the wave patt ern ranged from
14' (' to 18°(', as derived from INSAT-IB thermal in
frared channel (ground resolution I I km), The cloud
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