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equator—crossmg of the deﬂected scuthwesterly current.fThere were mdlcatmns of trade wmd mversxon
. in the southeasterhes in the form of cellular cloud patterns The deuected southwesterly ‘current. and .
i convectwe cloud clusters whose acuvxty was maxxmum in the sea area north of. the equator

S The satelhte p1cture composxtes of the
~ Ocean for June 1967 showed an interesting fea
ture in lax;ige—scale cloud org .

based on synophcdata This posed a formidable
problem because ]ery scanty. (- al data

theast Ind ia and the \Bay of Bengal i by ~ Africa to Kerala coast and beyo , pto south—
19 June. Consequently the cloud systems in the west Bay of Bengal‘ thhout:aa break its exte
Indian Ocean and the Indian seas durmg the ~ sio er Kerala ¢ ]
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Fig. 1 ESSA-5 visible channel Digitized Composite TV picture of 9 June 1967 showing continuous
band of - clouds extending from southeast Indian Ocean upto east Africa coast and then to
southwest Bay: of Bengal

Fig. 2. ESSA-5 visible channel Digitized Composite TV picture of 20 June 1967 showing a broad
band of extensive dense overcast clouds from east Africa coast upto the northwest Pacific
Ocean
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23.?} 27
23 4

;'zsx 194 016 —180° S0°E gél
60° DATE 23 - 6—-1967 TIME :[20QGMT

Fig. 4. Mean Sea level chart of 23 June 1967 at 1200 GMT showing the position of the Southern

Hemispheric Equatorial Trough along latitude 3°S between Longitudes 40°E and 90°E

intensity, It was aligned ESE-WNW south, of
Lat. 5 deg. S and thence it turned to ENE upto
Bay of Bengal (Fig. 3). South of 10 deg. S, the
band consisted of mainly cumulus lines, cellular
clouds and multilayer clouds in frontal band
associated with a southern hemispheric mid-lati-
tude cyclone. The multilayer clouds were mainly
seen around 20 deg. S 70 deg. E and around
20 deg. S 93 deg. E. The band to the north
of 10 deg. S consisted of dense convective
clouds or multilayer clouds, more so to the
north . of equator where Cb, Ns and As
clouds, dominated. The cloud clusters north of
5 deg. S and east of 80 deg. E were broadly
aligned in two convective bands in southwest-
northeast direction close to each other. The
cloud system thus extended practically unbroken

from Long. 50 deg. E to 125 deg. E north
of equator. Further east, a broken band
of convective cloud clusters corresponding to
intertropical confluence existed. The orienta-
tion of these large scale cloud bands indicates the
cross equatorial flow which was most significant
around Long. 50 deg. E and between 80 deg. E
and 100 deg. E. Also, the axis of the southern
hemispheric equatorial trough (SHET), as indi-
cated by the turning in the direction of the cloud
features lies at 3 deg.—5 deg. S between Long.
50 deg. E and 90 deg. E. The 1200 GMT surface
chart of 23 June 1967 (Fig. 4) shows the posi-
tion of SHET along latitude 3 deg. S from 40 deg.
E. to 90 deg. E at sea level. This agrees with the

axis of SHET inferred from the cloud organiza-

tion in Fig. 3. No upper air observations could
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- be'available over the equato al Indie

support this agree - with su

- sociation with the formati
~over the Arabian Sea, 1

o of the
 level
th

. cither had cellular patte

 less-areal coverage compared t

: north of equato only. A comparison of dail

satellite pictures shows that these clusters deve

~ corresponds t

- nificant or systematic movement.

- The belt was broad in the Indian Ocean, cover- =
- ing from about 30 deg. N to 10 deg. S around
- 100 deg. E, and narrowed down to about

 showing any sig

- west Pacific Ocean, |

g 4.7“0§g‘a‘nisation of eli;nulqs‘l‘f lines

- 4.1. Convective cloud lines form over the
~ oceans when a mass of cold air moves rapidly .
 over a warm underlying sea surfage, and become -
~aligned in the direction of wind in the cloud
~ layer (Anderson & Veltishchev, 1973). This ;
- situation prevails in southeast trades in southern = cl
tropics during  the northern summer. Gaby
ast-
_-ern Pacific Oceans between Lat. 10 deg. N and
’ long and very narrow cloud
- lines are most often parallel to the surface wind.
- The following -characteristics were seen in the
narrow cumulus lines observed over the ‘Indian

o (1967) has observed over the Atlantic and

10 deg. S that very

- Ocean during June 1967.

10 deg. S the cloud

' varying between the dire
160 deg., having an avera
- the month. Furthe i
~ turned from SE-NW ‘to SW-NE. The axis of

It varied between 3 deg. 'S and 10 deg, S and

~ had an average of 7 deg. § for the whole month. e
. The turning in the cumulus lines was seen within
- the longitudé range of 42 deg. E to 90 deg. E.

~ North of this axis of turning, the cumulus lines

. ‘ - were generally oriented from southwest to north-
- cast; their directions could not be inferred pre-
 cisely because of development of Cb clouds in

ouds south of 10 deg. S

L s or cumulus lines, or
*. were multilayered. They were less dense and had

L Tes age compa nvective cloud

- clusters north of 10 deg. S. The most intense’
~ * convective clusters were generally seen to the.

~ loped and dissipated within a broad belt, which.

ther mohoon toygh, WIOUC . ghiioh whils o tnvecsion

80 that the air was moist through deep layer in

~ ported by the study of satelite data present
5 deg—15 deg. latitude in width in the north-  0OVe, except that SHET was seen in June '67

S  B.1090 deg E. The position of the axis of
- -SHET at Lat, 7 deg, S at 850 mb in June 1967

~ed by Godhole et @l. at 2 deg. S at sea level and
~ tilting poleward with height; this difference may
- be due to limited period of :datel‘ii'in‘ both the

- south of the trough. Unfortunately
. observations are available for this period in
area of our interest to support this inference.

5. The cloud pictures did 3 ot show any pre-

- equator in the west Indian Ocean. This is at
U bl ... ... . variance with conclusion of Pant (1 1
~ 4.2, In the south Indian Ocean south of about basi L IsME,
i ‘ fenta 56 deg. E. and 65 deg.

 activity characterised by la

- in' mid-tropospheric levels, ©

es had their orientation
tions of 120 deg. and
verage of 133 deg, during
vatorward the cloud lines .
6. Conclusions S e
lurning was nearly parallel to the latitude fines. (1) The colud organisations clearly s
cross-equatorial flow over the Indian O
:wbbet‘Wegn' Long. 42 dcg. E a:,ndv90 deg. E.

~peared to take place around 7 deg. S, the axis of
 southern hemispheric equatorial trough. South of
: "thliel axis ‘there was_inhibited growth of clouds,

. The existen
e th

asis of ‘datacollected during the Indo-
Monsoon Experiment (1973), Godbole
osh (1975), and Ghosh and Pant have

_with height and a mean
deg. S at sea level. They also
xistence of low level temperature

_to the south of the |
isted to its morth,

inversion around 800 mb

the equatorial westerlies. These findings are sup-
‘data presented

over a much larger ocean area, i.e. from 42 deg

would appear to be slightly south of that observ-

ue to the existence of low level inversion to the
O upper air

period in the

ferred region of deep convective a ivity over the

basi ISMEX-73 data that

wed
cean

(2) The tuming of ‘southeasterly trades 'al\)- .

ristic of. trade wind inversion, North
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the “axis there were large convective cloud clus-
ters: with embedded Cb, indicating that inversion
~ did not exist in the deflected southwesterly flow.

(3) Convective cloud clusters north of

10 deg. S developed in-situ and did not show

any systematic movement.
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