sLiéd) Juad ‘;5 ¢ laal) Andl) Slall) L) Ll
Jgp ) ASlaal) B jaa¥) Jslaa o o il
4o grall

saliiual)

B g Bl g Ll 81 e (o laall A AT Ll A Aia ) g A gaal) g Alall ol pil) Al i ot B
ISl (e dadiall 4 gadl dla ) cliby Jalad Bale) aladialy Yo VT ale ) Y40A ale e Bkl
A dwad N BL2YL (NCEP/NCAR) (s 9o Bl Slagl ik gl 38 sall g dpiaal) <) 50l dyiba
aag gl e AV G ST o () 5 LEY) jaady ¢ Uaadl et A jal) Aldale A1 4S5 gl ddase
O (Dbl Jaghadd 431 gall) 4l ghat) Akaial) (8 2259 JlSualy 5588 Yo v lakids (g ghna o SR il
sl el gl ) ALYy ¥l o3a g ZAY e ST B Jled °35 Jladi °20 Lae hd
1Aa alil) Jama (S g VAAY ale A gV olaiy) gl 488 ; cpaudal g Gaaladi] Cpa AR LD (g siual)
o9l o 5 dle ) st slai¥) 13 B0l Jia S5 YV AAA ale B L oLty fay g clad ya olady)
(8 (adiilal) bkl ali 4685 ) (g SRS JLAN (g giad) Jgadl) 0 Ylan) Al pall il Chal i g
Nlad paal) jaall (d ga 204 g g g1 A gal) i g BN Abgh ) ALY o gl () el g Ly B
o) Al qigia g Uk B (598 (6 93V il pall Jaucal) ks B By 33 Unt 3o Yladi J gl S el ga g
AUAT Bas 3L o ) o laall Andd) GETY Ll 8 Aaka 3l cl il colal (g AT Aal (e Jas gial)
S Y e G LA aYls aae Gadd L) Jaay (umaed) adiipall g oY) adl ) adipal) aial)
Qnman gl el o) ) BLEY) aad Lyl g JlSuly giSa Yoo die qugiall ) Lages Adgald i Jlsuly
B ISl SIS Yo gl o (g laall dud GIAD LAl 068 Latie Ay il UnaY) (e dpaS sy
ALY Ll dia 1 g AilSal) ) il <Ll Liday) Yladki dapa ¥ o g Ylad Ao o Yo (o dxd) gl Adlalal)

) Jghaa sy cla e LAl A g laal) 4pdd)



VARIABILITY OF THE WINTER
SUBTROPICAL JET STREAM AND ITS
IMPACT ON THE PRECIPITATION OF

SAUDI ARABIA

ABSTRACT

Spatial, vertical and temporal variations in the subtropical jet stream over Africa and
the Middle East were studied from 1958 to 2016 using NCEP/NCAR reanalysis
meteorological data. The results of this study showed that the jet stream was located
at a pressure level of 200 hPa more than 87% of the time, and it was located in the
meridional zone between 20°N and 35°N in more than 83% of these cases. Additionally,
the annual winter distribution of the jet stream illustrated two distinct trends: the first
trend ended in 1987 and had a high rate of decrease, and the second trend began in
1988 and had a small rate of increase. Furthermore, synoptically, the study showed
that the southern shift of the jet stream intensified the low-pressure systems over
Africa and the Mediterranean, in addition to producing favorable conditions for the
northward extension of the Red Sea Trough. However, the northward shift was related
to the intensified Azores high-pressure system over Africa and the southern
Mediterranean. Moreover, the temporal variations of the jet stream indicated that the
intensification of the high-pressure system (i.e., the Azores and Siberian highs) tended
to decrease the number of jet stream cases at 200 hPa or vertically shifted them
downward to 250 hPa. Furthermore, the surface observations of rain from 15 stations
over the northern Arabian Peninsula (AP) and meteorological data from the
NCEP/NCAR reanalysis data set were used to study the winter atmospheric factors and
subtropical jet stream (STJ) characteristics controlling the rain situation over the
northern AP. The statistical study shows that January has the highest amount of winter
rain when the STJ is at 200 hPa and is located in the zone between 25°N and 30°N.
Synoptically, the northern AP winter rain forms when the Red Sea trough (RST) extends

northward and is located to the east of the upper trough, while the rain decreases when



the Siberian high intensifies the pressure gradient around the RST decreases and the
STJ becomes zonal or exits over the Middle East. Moreover, the study shows that the
Mediterranean cyclone plays a secondary role in the generated rain situations, mainly
producing the favored atmospheric conditions for the northward extension of the RST.
The results demonstrated that the pressure/geopotential gradient is more important
than the relative position of the atmospheric systems in the development of the rain
situation. The temporal and vertical variations in the STJ indicate that the rain decreases
as the core of the low-pressure difference shifts southward far from the northern Red
Sea, the magnitude of the Siberian high difference is comparable to the low-pressure

negative difference, while the Azores difference is relatively weak .



