e almﬁde of 190mb with core speed of 175kt and the other at 25°N

" core- speed of 150 kt. They are

. “the atwosphere in thxs regmn 1s

i '1. !ntmductiop

- The knowledge of ]et-streams and atmosphenc:;}t o
-~ structure over the Mlddle-East—-—a centre of

',,gfowmg ‘aviation actmty in' the eastern hemis-
_phere—is of utmost importance and there ‘have

ddah and New Delhi
- Deces for
 data, upper air obser

5 ;; over the Mlddle-East in the wmter.'

1951, studied the jet-structur

Its  axis
, its position ‘abot

tlmes assumes a

the globe fromeecember 1

o subtropical in nature and are located along and
* front which is well developed “There is no. other jet-core ‘between 31° N and’ 45

apparently dommated by the tropmal/subtroplcal*

~been quite a number of studies of the upper-
_atmosphere over this region. Recently with the
lishment of a satellite telecomm &mcatlonj: .
(since
exchange of meteorologlcal e

tions from this region are .
i reachly available, An attempt has been made here

“to study if these data reveal any additional in-

. formation regardmg the position of the axis of -
the STJ and the general atmosphenc structure =

Bannon (1954) utﬂlsmg the- upper air Dbser- .
ivatxons of Habbania and Behrein for January
ver Iraq. He
. found the jet-stream to be broad and w1th0ut‘ e
strong horizonta, gradwnts ; 18 at
Coidog 32°N and
~ the breadth of the region of highest speeds
~ (more than 100 kt) about 800 mﬂes He, how-
~ever, notes that Gilchrist (1953) showed the
- geographical position of the mean jet to be about
- 30°N. Rieter (1963) observes that over the
‘Middle-East, the sub-tropical - jet-stream some-
rath position. Krishna-
) ca ly upper wmd{,f-‘.;
inalysis between equator and 45°N ‘around
955 to February 1956‘“

‘(241)

at an. alutu"‘ “of 220

(i) The -tropxcal jet
~the 200 mb

wave patter

Medlterranea

‘zl‘ Auﬂ'yéis

cmss~sect10ns
on those days of Janu-
h data were nvaxlable =
/ tical _cross-sections along
~ 45°E from roughly 15°N to 45°N. The choice
of this longitude was due  fact that a fairly
‘good number of upper air observations were
- ‘available along this longitude over the Middle-
East. Data were taken from the NHAC charts
which plots ~only 850, 700, 500, 300, 250, 200,
100 mb maximum wind and trop0pause charts,
Data for intermediate levels ‘were mterpol ‘ed-
‘fram these observatxons Lo e

In the present stud vertical
were drawn along 4
-ary 1978 on which
These yielded 15 vert

; Table 1 glves the posxtxon, alntud ", an
e mum speed in the jet-cores obser
cros‘;-sectxons It is se
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" Fig. 1. Vertical cross-section aiong 45° E on 5 January 1978 at 0000 GMT

there, are two well established jet-cores, though
on occasions there may be three. It is also seen

~ that north of 35° N only on two days jet-crores

were observed. Similarly jet-cores are very few
south of 20°N. On the other hand, between

- "36°N and 20°N there are two jet cores on most

of the days. Of these the northern one seems tc
be more persistent than the southern one. The
average position, altitude and core-speed of the
northerly branch is roughly 30.9°N, 190 mb and
177 kt whereas that of the southern branch is
25.1°N, 220 mb and 147 kt (Table 1). This
shows that there are usually two jet-cores over
the Middle-East in the sub-tropical latitudes—
one along 31°N at about 190 mb with a core
speed of 175 kt and the other at 25°N at 220
‘mb with a core speed of about 150 kt. occasion-
ally there may be a third one at about 19°N and
240 mb with a speed of about 100 kt. The posi-
tion of the morthern jet, ie., at 31°N is the
same as found by Bannon (1951), Gilchrist
(1953) and Krishnamurti (1963). But none has
mentioned the southern branch, ie., at 25°N
This may be due to the paucity of observations
in this area. : ; - ,

Tt is interesting that these two jet-cores appear
‘more or less as extensions of the two jet-cores

observed over India (Singh 1971 a, b)—one lo-
cated along 31°N at 200 mb with a speed of
140-150 kt and the other along 23°N at a
height of 12.5 km with a core speed of 100 kt.

A study of the cross-sections (Figs. 1 to 4)

also show that these jet-streams are of subtropi-

cay type, situated along the above a subtropical
front whose base is the extension of middle tro-
popause from the north, as is the normal case.
The middle tropopause is not straight but un-
dulating and is located on the average at 250 mb
north of the subtropical front. Below the sub-
tropical front, it slopes downwards and finally
vanishes towards the south. It is interesting to
note that in all the cross-sections, the middle
tropopause predominates. No case of occurrence
of polar tropopause has been observed. It ap-
pears that this area being ahead of the Mediter-
ranean upper-air trough in winter (Paimen and
Newton 1969) is subject to predominently sou-
therly flow bringing in air of subtropical origin
whose characteristic tropopause is the middle
tropopause. Tropical tropopause was observed
in only one cross-section. It appears that the iro-
pical tropopause is located at a higher altitude
than 100 mb even in the southerly latitudes of
region. The subtropical front is a sloping one
decreasing from north to south in height. The
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TABLE 2

Extent and altitude of subtropical front
(Top of inversion)

Time of  Northern point  Southern point

Obsn. of top ~ of top
Date Time P A v r A \
(Jan 78) (GMT) Posi-  Altitude Posi-  Altitude
c tion tion

CN) (mb) (CN) (mb)

5 0000 33 150 28 270

6 1200 33 165 25 200

8 0000 37 150 22 300
11 1200 32 190 27 225
13 0000 34 185 20 250
15 1200 33 125 18 270
18 1200 31 150 23 300
21 1200 34 190 26 290
22 1200 32 170 25 275
23 1200 . 36 140 31 230
24 1200 36 200 32 260
26 1200 38 175 33 325
27 1200 34 150 26 275
29 0000 37 135 27 250
30 0000 33 140 30 250
Total 513 2415 393 3970

Mean 34.2° 161 26.2° 265

o,
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