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Jet streams at 150 mb during
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ABSTRACT. Dunnf' I'JJ a vear of large scale drought in the Indinn summer monsoon rainfall, the mean
u-~field at 150 mb shows saker  normal iropical eas a1 1ream over south Asia and a stronger than normal
sub-tropical westerly M streamt over Australig: the mean y shows that the cross equatorial northerlies are
weaker and displaced eastwards by about 20° loagituds
The two years 1970 and 1975 of highest monsoon rainfali for India of the i-., ide 1970-1979 were compared with
the two years of lowest monseon | Wall 1972 and 1979, t.. he st | s sub-tropical jet stream (STJ)
over Australia as seen nnm in 1‘11 j of mo ty maan w-ticld [ July and August, [vis se en that during the poor
rainfall years, the STJ is about 2077 sironger than in 1he 30 i MmOnsoon years.
1. Introduction July and Aungust 1972 has been studied, parti-
1.1. During 1972, the summer monsoon gave cularly the ecasterly jet-stream occurring over
considerably below normal rainfall over India. Asia and Africa and the sub-tropical jet-stream
The area weighted rainfall of Tadia during the occarring over Australia,
period 1 June to 30 September was 66 cm com- 1.2. Koteswaram (1958) examining the general
pared to the long period normal of 89 ¢m (Par- circulation over the entire tropics during the
thasarathy and Mooley 1978). In 1972, drought summer of 1955 found that an easterly jet-stream
also affected a number of other countries in the cists from the east coast of China to the west

tropical belt. In this paper the 150 mb wind
field of the eastern hemisphere during June,
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(55)

coast of Africa. This jet-stream has its core pass-
ing through the southern portion of peainsular

Pune (Tndia).
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Fig. 1. Mean « and v in metres per second of June to
August using data of 1957-1964 taken from
Newell er al (1972):

(a) gives the w-field, easterlies by continuous
lines and westerlies by dashed lines

(b) ?ives the v-field, northerlies by continuous
ines and southerlies by dashed lines
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Fig. 2 (a). Mean u and v metres per second of June to August 1972. It gives easterly u-ficld
only except for Australia where westerly w-field is marked by dashed lines
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Fig. 2 (b). Mean u and v in metres per second of June to August 1972. Tt gives northerly v-field only

India at an altitude of about 150-100 mb.
The jet core is found to have a wind maximum
in the south Arabian Sea. It is interestiag to
study the tropical easterly jet-stream in a year
when the monscon rainfall of India is consi-
derably below normal as in 1972,

1.3. Newell et al. (1972) have given monthly
mean parameters of the tropical atmosphere using
the data of 1957 to 1964. These were taken as
normal values and the 150 mb wind field of 1972
was compared with this normal. Newell et al.
have given charts for mean v and mean v for the
summer season June to August. For the eastern
hemisphere tropics and 150 mb level, these are
given in Fig. 1. During these 8 years (1957-
1964) India had near or above normal rainfall
and the average monsoon 1ainfall during the
period is 93 cm. »

2. u and v fields at 150 mb for June to August 1972

2.1. Using all the monthly mean wind data
for 150 mb given in ‘Monthly Climatic data of
the World’” mean u and mean v charts for the
period June to August 1972 were made. These
are given in Fig. 2.

2.2. In Fig. 2(a) the isotachs of easterly u-
component have been drawn at 10 m/s intervals
by continuous lines. Isotachs of westerly u-
component represented by the dashed lines have
been marked over Australia only, as over this
area there is a good net-work of upper air sta-
tions in the southern hemisphere. Comparing
u-field of 1972 with the normal u- field of Newell
et al. (1972) the following inferences are made :

(a) Over sonth Asia, although the maximum
u isotach is 30 metre per second in
both the cases, u-field is considerably
weaker in 1972, This is shown by
the 20 metre per second isotach which
is contracted both longitudinally and
latitudinally in 1972,

(b) The easterly u-field is considerably weaker
over tropical Africa in 1972,

(c) In the mean picture the zero w-isotach
is around 160°E whereas in 1972 the
zero isotach extends eastwards upto
180°E.
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Fioo 2(u)., Westerly w-field at 150 mb of July and August of years 1970 and 1975 when
India had good summer monsoon rainfall
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Fig. 3 (b). Westerly u-field at 150 mb of July and August of years 1972 and 1979 when
India had poor summer monsoon rainfall
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(d) The westerly u-field over Australia is
considerably stronger in 1972 compared
to the normal. There is a broad band
of 40 metre per second across Australia
in 1972 with two stations reporting
48 metre per second. The mean u for
June to September 1972 of stations
showing 40 metre per second or more
are marked in Fig. 2(a).

2.3. The results given in 2.2 generally agree
with the analysis by Kanamitsu and Krishna-
murthy (1978) who compared the 200 mb u-field
of the drought year 1972 with that of the good
monsoon year for India of 1967. They found
in particular that in the drought year of 1972,
the June to August zonal easterly winds in the
near equatorial tropical belt (global) were weaker
and the westerlies in the middle latitudes of nor-
thern and southern hemispheres were strongers

2.4. Fig. 2(b) gives the mean v-field for the
period June to August 1972. This may be com-
pared with the normal v-field of the same season
as derived by Newell er al. (1972) and given in
Fig. 1(b). In the mean picture the 5 metre per
second northerly v-component isotach extends
from south China to tropical south Africa across
the regions south of India. The maximum nor-
therlies represented by the 7.5 metre per second
isotach is in the southern hemisphere due south
of peninsular India. In 1972 the entire northerly
y-field area appears to have shifted by about 20°
eastwards and the extent of the 5 metre per se-
cond isotach contracted. The maximum nor-
therlies represented by the 7.5 metre per second
isotach of 1972 lies in the southern hemisphere
due south of Singapore.

2.5. During large scale drought in summer
monsoon over India, it has been found that there
is a shift eastwards of upper tropospheric circula-
tion features particularly of the Tibetan anti-
cyclone as documented by Kanamitsu and Krishna-
murthy (1978), Murakami (1978) etc, Joseph
et al. (1981) finds southerly meridional wind ano-
malies in the upper troposphere over India during
a year of large scale drought which shows the
effect of intrusion of northern hemisphere sub-
tropical westerlies equatorwards, and the conse-
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quent shift eastwards of upper tropospheric
circulation features,

3, Sub-tropical westerly jet stream over Australin

3.1. The study of 150 mb wind field during
June to August 1972 has shown that the sub-
tropical jet-stream over Australia is stronger
than normal. It is interesting to examine whether
the strength of the sub-tropical jet-stream over
Australia and the intensity of the monsoon rains
over India are related. This was done in a limi-
ted way by examining the u-field of July and
August over Australia at 150 mb level for two
monsoons of the decade 1970-1979 which gave
the highest rainfall for India and two monsoons
of the same decade which gave the lowest rainfall.
Using the area weighted rainfall figures for India
as derived by Parathasarathy and Mooley, 1970
and 1975 were the best years when the area wei-
ghted average 'rainfall (1 June to 30 September)
of India was 96 cm and 102 cm respectively;
the worst years were 1972 and 1979 with rainfall
figures 66 cm and 69 cm respectively (The
rainfall figures were taken from Joseph er al.
1981). Fig. 3 gives the monthly mean wu-field
of the good and poor rainfall years. Isotachs
have been drawn at 10 metre per second intervals
from the 20 metre per second isotach. Stations
giving monthly mean u of 40 metre per second
and more are marked in the figure. It is seen
that during July and August of 1970 and 1975
the highest u-value has been 46 metre per second.
The 40 metre per second isotach is found not as
a continuous band, but as small closed isotachs.
During the bad monsoon years 1972 and 1979
maximum u-field is considerably higher, of the
order 52 to 54 metre per second with an iso-
lated 61 metre per second in August 1972, 50
metre per second isotach could be drawn during
all the four months,

3.2. Thus between the extreme good monsoon
years and extreme bad monsoon years there
is a difference of more than 20 per cent in the
strength of the monthly mean sub-tropical jet-
stream over Australia at 150 mb level. The
sub-tropical jet-stream is stronger at 200 mb
than at 150 mb and this contrast, therefore, is
expected to be even stronger at 200 mb.
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