55151052 1 550+ 124(543)

Existence of low level westerly Jet Stream over peninsular India
during July
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ABSTRACT, From an analysis of July rawin and pilot data over peninsular India it is shown that a low lavel
jet stream (as defined by Raiter) exists over paninsul v India on a large number of days, with level of wind spesd
maximum near 1-5 km asl and with core speeds ranging from 40 to 60 kts. High vertical wind shear Is

observed below the jet core.

1. Iniroduetion

Low level jet stream according to a definition
suggested by Reiter (1961), should have marked
gradients of wind speed in the horizontal and the
vertical. A few workers in the field have considered
only significant vertical wind shears for the low
level jet stream (Blackadar 1957, Barad 1961, etc).
Upper wind mean charts show that during the
summer monsoon months wind speeds are high
over peninsular India near 2 km. A study was
undertaken to see whether a low level jet stream
exists over this region. July was taken as a typical
monsoon month and the present study was confined
to July only.

In this study the authors have investigated the
occurrence of significant wind speed maximum in
the vertical and of low level jet stream as defined
by Reiter. The authors define a significant low
level wind maximum in the vertical in accordance
with the following criteris, on the lines of Fay
(1958) —- ;

(1) A maximum wind speed should exist
below 6 km,

(#7) The wind speed should increase and then
decrease with height, both through at
least 10 kts without more than 40
degrees change in wind direction.

2. Dala used

Wind data were taken from the Indian Daily
Weather Reports (IDWR), for the five year period
1961—1965, for the heights 0-3, 0-6, 0-9, 1-5,
21, 3:0, 4-5, 5-4 and 6-0 km asl. There are five
rawin stations over the peninsula, namely, Trivan-
drum, Madras, Visakhapatnam, Bombay and
Nagpur and this study makes use of the data of
these stations. There are a large number of pibal
stations over the peninsula, but their data are
not used in this study (except in Fig. 5 for the
analysis of the wind field at 15 km asl) as during
the monsoon season the pibal ascents are mostly

limited to the lowest few hundred metres because
of the high incidence of cloudiness and rain. Rawin
ascents are made at these stations twice daily at
0000 and 1200 GMT. Out of the expected 310 ascents
for each station available ascent data range from
276 to 304.

8. Analysis of the data

A few typical wind speed profiles in the vertical
are given in Fig. 1, for cases of wind speed maxi-
mum greater than 40 kts. In general it is found
that vertical wind shears are higher below the
speed maximum than above it. Bunker (1965,
with a large number of aireraft wind observations
using Doppler radar, has constructed a vertical wind
profile for a location (11°N, 58°E) in Arabian Sea
for 1 September 1964. This profile also gives larger
vertical shears below the wind maximum than
above it.

Fig. 2 gives the distribution of the number of
cases of significant wind speed maxima, with the
wind speed at the level of maximum wind, for each
of the five rawin stations. It is seen (as given in the
figure) that at Trivandrum 128 ascents out of the
available 304 ascents show significant wind speed
maxima. Nagpur and Bombay show only very few
cases. The highest frequency of occurrence, at all
the stations is for a speed of 30 kts (28—32 kts).
The highest maximum speeds obtained are of the
order of 60 kts,

An analysis of the frequencies of heights of sig-
nificant wind speed maxima shows that the height
most favoured by the wind maximum is 1-5 km
asl.

Fig. 3 gives the vertical profile of wind speed
using all the available cases of significant wind
speed maxima at Trivandrum and Madras for
0000 GMT, with the maximum wind speeds
between 40 and 50 kts (In all 27 such cases could
be found and the speed data of these cases arxe
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Fig. 1. Typical vertical wind speed profiles for cases of maximum wind speeds 40 kt
The higher values of vertical wind shears below the level of spoed maximum than above it may be seen in
most of the cases, The highest shear out of these six cases is in Fig.1(B), below the speed maximum and it is of the
order of 100 kt per km. The directions in degrees of the winds are marked near the dots omitting the last

figure. The great steadiness of the wind direction near the speed maximum may be noted. Only winds having
westerly components are marked in these figures
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Fig. 2. The distribution of maximum wind speeds in the cases of significant wind speed maxima

At the top right corner of cach inset diagram are given the number of cases of significant wind maxima (above) out
of available 0000 GMT and 1200 GMT rawin ascents upto 6 km (below). Wind speed in kt is marked along the
x-axi¢, and number of cases is marked along the y-axis
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Fig. 3. The dots represent the wind speeds as reported at the 9 levels H 'I
from 0-3 t0 6:0 km in IDWR for the 27 cases of significant speed ‘ \
maxima between 4 ) and 5 ) kt for Trivandrum and Madras 0 0) GMT \ \
ascents only. The continuous line joins the mean of the speeds for 3 R R DL LT L
each level. Note the larger vertical wind shears below the speed ' \
maximum. The dashed line gives the limit of the scatter omitting 4 )
one speed value at cither side at some levels. Out of the 27 cases, \ _ by
for 3 maximum wind i3 at (-9 km, for 9 maximum wind is at 1-5 km, 2k %'E e on
and for 12 maximum wind is at 2-1 km. Only winds having wester- .
ly components are marked in the figure s ssfiie il
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Fig. 4. Vertical wind cross-section using
rawin data only, along 80°E , for 18 July
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used in the construction of the diagram). The con-
tinuous line gives the mean wind speed distribu-
tion in the vertical, using the same data. This
mean picture also brings out the higher vertical
wind shear below the speed maximum,

A careful examination of the significant wind
maxima collected for the five years showed that
when Trivandrum and Madras show significant
wind maxima of large speeds, Visakhapatnam,
Bombay and Nagpur either do not show such
maxima, or if they show, the maximum speeds are
smaller, and wiee versa. This could be due to a low
level jet stream which moves from one latitude to
another. Examination of the 1-5-km level wind

1962, 0000 GMT
1 The line of dots shows the approximate
. line of separation between casterlies and
ih westerlies. The approximate position of
the level of maximum wind, as obtained
from the isotach analysis is marked by
\'T[ the thick line. The isotachs are marked
\“'\ al intervals of 5 kt. Trivandrum shows a
second wind maximum at 3+6 km
N
Xy
| 25°N
ALB

chart given in the IDWR together with the data
of the wind speeds in the vertical confirmed the

existence of a low level jet stream as defined by
Reiter,

A vertical wind cross-se:tion along 80° E is shown
in Fig. 4. The level of maximum wind slopes down
to the north. There is a packing of isotachs below
the level of maximum winds, which shows the
existence of higher vertical shears of wind speed
below the level of wind maximum than above it,
It may be mentioned here that in the upper tro-
pospheric jet streams the vertical wind shear is
generally more above the jet core than below it.
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T T | I 4. Conclusions
i From Fig. 5 and the wind speed profile in
2 “m K Fig. 1 (D), the existence of a low level jet stieam
i 7 passing through Visakhapatnam is quite clear.
This jet stream persisted near about Visakhapat-
e ‘/‘\..M nam latitude from 5 to 12 July 1961  Similar
G Rt studies for other davs also establish the following
kT e T R o7 = points —
) 3 -- 1) Low level jet stream appears over penin-
______ sular India on many days in the month
e 7 N-"TT L e | of July, with core at about 1-5 km asl
and core speeds of the order of 40-60
kt.
(¢7) Quite often this jet shows a persistence
lie* g - of a few days at any one latitude.
7o .o s lacs [as"e (7i7) N()rth-souph movement of the jet a.xi-s
can be discerned. Further study on this
Fig. 5. Rawin and pibal winds at 1-5-km level (o2 2 J.ly aspect 1s In progress.
1961, 0000 GMT (iv) The wind shear in the vertical below the
The horizontal axis of maximum wind is marked by jet core is found to be more than that
;‘hhi tl{:iick lh;zlz(.) Iostg:lll); are d{.ﬁ;-u ?]t intci-lrlmls »‘ngilu k_t} above it and displays large values, which
:s}g_l‘:;;ﬁc o o Tow ovel P ’si r:’(:x with medkied can be hazardous to aviation in landing
horizontal and vertical wind shears operations.
This jet stream is expected to have effect on the
; ; . : W distribution of rainfall with respect to its axis. A
Fig. 5 gives the wind velocity ‘!'St‘”b}‘t"“" at preliminary study has revealed the importance
the 15 km asl .leVEI on 9 Ju.ly 1961, at 0050 GMT. of this jet stream in the forecasting of southwest
Although the.wmd Ob?ervmlqus r'w-(ula_hlu are not monsoon rainfall over peninsular India. A study
many, the existencs of an axis of maximum wind on this aspect will be reported in a future commu-
as marked by the thick line is clearly shown. The sianbion
isotachs show the existence of marked horizontal '
ghears. Tha vertical profile given in Fig. 1 (D), 5. Acknowledgements
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