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Stratus clouds off Yemen coast
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ABSTRACT. The concurrence of low stratus clouds over and off Yemen coast and adjoining Arabian

coast during summer months is studied in this paper.

agreeing with the advancement of southwest monsoon to, and disappearance a

It is found to be a regular occurrence, onset of these clouds

ing with its withdrawal from

west Rajasthan, The clouds are present throughout this period, they extend well over the Arabian Sea. The

probable cause for these clouds has been investigated.

It is suggested that the variation of the size of the

cloud over Arabian Sea has some connection with the monsoon activity over India.

1. Introduction

One of the important seasonal phenomena on the
Yemen coast over the Arabian Sea is the formation
of low stratus clouds during major part of the summer
(HMSO 1944). Occurrence of these clouds over and
off Yemen coast during the summer months is a well
known phenomenon to aviators. Though the aviation
meteorological observations contained in the current
weather registers of all the airports on the coast indi-
cate their presence, no proper documentation has been
made over the aerial extent of these clouds. It is only
after regular satellite observations are available that
the continuity in the existence and variation of aerial
coverage could be studied. '

In this note the result of this study is presented.

2. Data

Satellite pictures from the polar orbitting satellite
of ESSA, TIROS-N and NOAA series have been
studied from the year 1971 onwards. The APT pic-
tures were taken at the Regional Meteorological Centre,
Bombay, daily on an operational basis. These pic-
tures were analysed to determine the existence and the
aerial extent.

Most of the satellites had both visible and infra-red
icture transmission facilities. From these it could
inferred that clouds seen daily over the Yemen
coast during the Indian southwest monsoon season

were actually low clouds. They were clearly seen in
visible pictures and were not seen in the infra-red.
From these the conclusion was drawn and extended
to the cases when IR pictures were not available.

For finding out any relationship with onset of mon-
soon as well as with monsoon activity the working
charts of Forecasting Office, Colaba, Bombay, were
consulted.

That these clouds are stratus clouds and not fog
have been inferred from the fact that over the Yemen
coast the surface wind is strong. Thus the chance of
formation of fog is rare. Even when fog forms it is
lifted and converts itself into stratus cloud. The ships’
meteorological reports in that area were also consulted.
It must be mentioned here that due to some synoptic
situation there may be other types of clouds present
and satellite picture may not indicate the existence of
stratus cloud at that time. However, excepting those
few occasions when there may be cumulus and strato-
cumulus clouds as seen through the APT pictures,
the stratus clouds were seen practically every day. It
has, therefore, been presumed that even on those days
when cumulus and stratocumulus clouds were present
the stratus cloud existed.

3. Resuls and discussions

3-1. Results

After examining the satellite pictures the dates of
first appearance and the dates of disappearance of

11237)




288 A. K. MUKHERIJEE anp G. GURUNADHAM

ﬁ. 7
'y r7
Jf,"l‘?_{?rlr
o

Fig. 1. Location of stratus cloud off Yemen coast i

Fig. 2. Resultant winds (mps) for (a) May & (b) June. Sea surface
temperatures (°C) for (c) May & (d) June
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Fig. 4. Resultant winds (mps) — (a) August, (b) September Fig. 5. Variation of sea surface temperature along latitudes

14° N & 15 °N (Note the amount of cooling of sea
surface due to monsoon winds)
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- TABLE 1
Date of Date of Date of Date of
first advance disappea- withdrawal
Year appearance of S\W. rance of S.W.
of cloud monsoon of cloud monsoon
over west from west
Rajasthan Rajasthan
1971 16 Jun 24 Jun 22 Sep 15 Sep
1972 Y e 30 7 S 6
1973 7 Jul 6 Jul 29 ... 27 %
1974 5, 12, 13 4
. 1975 o {11 234 20 5, 235 55
1976 105 5 8L . 8 . 19
1977 19 . 15 5 27 . = I
1978 15 W 3 160 & 11 -
1979 1 2 15 " 165 " . 21 =
1980 22 Jun 26 Jun 23 i 15 "
1981 4 Jul 3 Jul 5. 3 .
1982 23 5 225 . o s 3l
1983 g e, 6 5 s 13" o,

the stratus clouds were noted every year. These are
shown in Table 1. It was observed that these clouds
were present every day during the (Indian) southwest

monsoon period with maximum extention from latitude -

13°N to 17°N, and longitude 49°E to 55°E. To con-
firm occurrence of the stratus clouds from the available
surface observations, the synoptic data of Salalah and
ships’ observations in that area were examined. An
Exalglple of such cloud as seen in APT picture is shown
in Fig. 1.

It will be seen from the Table | that the cloud ap-
pears in the end of June or in July every year and per-
sists till middle of September. The cloud appears to
be present throughout the day for the whole period
mentioned above. In Table 1 the dates of advance of
southwest monsoon into west Rajasthan as well as
the dates of withdrawal of southwest monsoon from
the same place are shown. It would be seen from this
that there is some sort of association of the date of ap-
pearance of stratus clouds with the date of advancement
of southwest monsoon to northwest India (west Rajas-
than) and of date of disappearance of these clouds with
the date of withdrawal of southwest monsoon from
the same region.

3.2. Explanation

Since it is a routine feature, an attempt has been made
to explain the occurrence of these clouds. Figs. 2-4
ar;aI reproduced from the Hastenrath and Lamb (1979)
Atlas.

In F.ig. 2(a) it can be seen that in May surface wind
over west Arabian Sea and the Gulf of Aden is gene-
rally light. Only off Somalia 7 mps wind speed is

observed. Wind is southwesterly tothe west of longi-

tude 60° E and turns to easterly in Gulf of Aden. In

Fig. 2(c) we see that the sea surface temperature is bet-

geen_28°C and 29°C throughout the area under consi-
eration.

In Fig. 2(b) it can be seen that, in June, the wind
speed has increased considerably throughout the area.
The wind direction at Gulf of Aden has changed
radically from easterly to southwesterly. Fig. 2(d)
shows that the sea surface temperature hasshown con-
siderable change. Off Somalia coast there is a fall of
temperature by 4° C. Off Yemen and Arabian coast
the temperature fall is marginal. But in the Gulf
of Aden the sea surface temperature has actually shown
a rise. Referring to Fig. 2(b) again we can, therefore,
see that off Yemen coast there is a mixing of air from
two sources. One is from Somalia coast which is
cold and moist, the other from Gulf of Aden which is
warm and moist.

Fig. 3(a) shows that in July, there is a further rise in
the wind speed throughout the area and better mixing
of cold and warm moist air off Yemen and Arabian
coast. Fig. 3(b) shows that there is further fall of
temperature off Somalia coast, but there is a considerable
fall in temperature off Arabian coast. This may be
due to the surface current produced in June carrying
cold water upto the coast of Arabia. To some extent
this may be due to upwelling near the coast also. - That
cold water had moved with surface current is apparent
since there is some fall in sea surface temperature on
the mouth of Gulf of Aden, whereas in the interior
of the Gulf the sea surface temperature remains as
high as 30°C. The mixing of these two air masses
would cause a formation of stratus clouds off Yemen
and Arabian coast. In Fig. 3(c) the specific humidity,
in gm of water vapour per kg of dry air, is shown for
the whole area. It may be seen that off Somalia coast
the air is saturated with respect to temperature 22 °C,
Similarly, the value of 21 gm/kg of specific humidity
is at the mouth of Gulf of Aden and that is saturation
specific humidity at 26° C. When air from Gulf of
Aden and from Somalia meet the temperature of air
from Gulf would fall and the excess humidity will be .
converted into clouds. The difference is about 3 gm/
kg which is fairly high. This means that stratus cloud
with considerable thickness would form off Yemen
coast. Sometime if the wind is light there may be
occurrence of fog. Otherwise this will continue to be
stratus cloud.

Fig. 4 shows that the condition for August is very
similar to that in July. The sea surface temperatures
are also - found to be similar and therefore the figure
has not been reproduced. In September (Fig. 4b) sud-
denly there is a change. The winds have become light
and over Gulf of Aden the winds are variable. In October
(figure not shown) the wind and temperature conditions
completely change. Thus the stratus clouds are formed
due to mixing of cold and warm moist air current which
prevails during the Indian southwest monsoon sea-
son. Naturally, it takes sometime to make the tempera-
ture low over the sea surface and similarly for the clouds
to form after southwest monsoon has set-in over the
ared. Again, as soon as the southwest monsoon cur-
rent (air) weakens, the upwelling off Somalia coast
and consequent cooling of sea surface decreases and
stratus clouds disappear.

How much should it extend would, therefore, depends
on the sea surface temperature. Tt can be seen from
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Fg. 5 that at latitude 15° N there is cooling of the sea
surface upto 53°E. At 14°N there is a cooling of sea
surface upto 51°E. The fall in temperature occurs from
June to August and then the temperature rises. The
stratus cloud, therefore, should have an extension
in a similar way. In the northern latitude they normally
extend to 53°E and in southern latitude it normally
extends upto 51°E. However, the day-to-day variation
of wind depends on the synoptic situation. It has
been found by Shyamala (1982) that when a depression
forms over north Bay of Bengal the surface wind streng-
thens upto Somalia coast. As a result there is further
cooling of sea surface off the coast, and consequent
increase in both north-south and east-west extension
of clouds. From the day-to-day variation of aerial
extension it was found that the clouds can go upto
55°E when monsoon is strong and vigorous over Ara-
bian Sea. However, it may be mentioned that on some
occasions increase in aerial extent of the cloud could
be seen in APT pictures though no prominent synoptic
situation or change in monsoon activity could be ob-
served.

4. Conclusion

From this study it is clear that the stratus clouds
off Yemen coast which is a prominent feature during
major part of summer monsoon is caused by the south-
west monsoon. The variation of size of the cloud cover
has some connection with the monsoon activity. Tt is
felt that more study is required in this line to establish
this observation.
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