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A case of very low latitude occurrence of the subtropical Jet Stream
over the Indian region
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ABSTRACT. Thi" p:l.{X'r ilt a N\~ study of an unusual excursion of the subtro pical jet t ream into very low
latitudes, Prom 1~ December l!lG.1, th o subteopleal jet stream began moving so uth from Ite normal pos it ion, roughly
Bahrain to Delhi . consequent to the forrn.u.ion of a deep trough in the upper t ropospheri c westeelles, near Bahrain
longitude. At Olk)Q G~lT un :!4 December HIIi:I , the subt ropica l jet. j" loc nted along Aden - \'is,'\khlllJ:l.1M IU . with Aden
recording a maximum wind of 120 kts westerly, which iiiquite U llU~W\1. The vertical erosa-sectfon Alnng longitude 80"1';
fur 0000 G~fl' of:!t December 1963 ~Ildw~ clearly two jet.II troa llli, the eubt ropieal jet stream core nea r \"iMkba p,'\tn:l m,
below the tropical t ropopause end ('lu~lO to " break in the t ropopause end another jet strenm core, H\'Cr Uelhi,
in the angle formed hy th p rrollOP:1U'tO and an inclined front whir-h does not extend below MtO mb.
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1. Introduction

Koteswarnm ot al. (1953) fouud a mean westerlj
jet over the I nd in-Bnrma region, during the
winter mont hs December to February, at 27' N
nnd an alt itude of 12 krn, with an average speed
of about 100 kt.s, Koteswaram and Par thasarath y
(1954) found that the mean locat ion of this jet is
southe rnmost (2GoN) in Febru ary. Thie is the sub
t ropical jet stream appearing on almost all winter
days on 300 and 200-mb charts of Ind ia as a narrow
stream of strong weste rly winds , generally near
Delhi latitude. Wind speeds of 150 to 200 kts
have been observed in thc core of this jet stream
(Koteswaram 1962). F ig. 1 shows tho mean wind
for December at the 200-mb level for the area under
study (taken from Raman and Dixit 1964). The
approximate location of tho mean jet axis in De
cember as conld be inferred from the mean winds
data is marked in the figure. The jet axis shows
a mean trongh between Bahrain and Karachi.

Krislmamurthy (1961) has studied the daily
position of thc subtropical jet stream axis on the
200-mb surface (the core of the subtropical jet
stream lies normally near 200 mb) using data from
all available upper air stations between equator and
45°N around thc globe for the months December
1955 and J anuary and February 1956. His findings
are of special interest to this study.

I t is seen (Reiter 1961) that the subtropical jct is
connected with a ' tropopause brenk' and it lies
below the higher, tropical tropopause, on th e
average about 150 km equatorward of the 'brenk
l ine'.

An inclined front not extending below 500 mb
is frequ ently encountered in subtropical jet situa
t ion•. This front called the 'sub tropical fron t ' is
observed by ~lohri (1953, 1958) for the subtrOpical

jet stream over J apan and Endlich and McLean
(1957)for the Nort h American area. The subtropical
frout [Newton and Persson 1962) having as its
base the equatorward extension of the middle
tropopause and sometimes extending as low ns
GOO mb, is occasionally as st rong as the polar front.
They also find that the subtropical jet frequently
appenrs as two layers of maximum wind.

In this paper the au thor has presented a detailed
study of a case of subtropica l jet st ream moving
south 00 the very low lati tude of Aden-Visakha.
patnam on 24 December 1963 (0000 mlT) with
Aden record ing a maximum wind of 120 kts w es
terly, whieh is quite unusual. At the same time
another jet stream core is situated above Delhi in
the angle between the tropopause and an inclined
front. This front extends downwa rds only up to
500 mb.

The stations whose data have been used in
this stndy have been shown in Fig. I. The stations
(marked with a circle) used for the vertical cross
sections are all within a few degrees on either side
of longitude SOoE . Stations J aipur :and Ambala
are pibal stations and their data are used only for
the wind cross-sectionof 1200 G~lT on 18 December
1963. The main sources of data are the constant
pressure charts of the Meteorological Office,
Santacruz airport and the I nte rnat ional )Ieteoro·
logical Centre, Bombay and the I ndian Daily
Weather Report (ID WR ).
2. Upper air Ieatures On 18 De<ember 1963 a t 1200 GMT

Fig. 2 gives the 2oo-mb chart of 1200 G~£T
on 18 December 1963. The wind field east of 55°E
is very mnch similar 00 the normal pattern shown
in Fig. 1. Aden wind is stronger than the normal
and Bahrain wind weaker. The jet core west of
55°E aPrears to have shifted a few degrees sout h




















