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9.2 Winds blowing on Arabian
Peninsula
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Dunes of Arabian Peninsula are aeolian
dunes, and their formation is highly

dependent on wind action.
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a. Monsoon
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Main source of winds on Arabian Peninsula
is monsoon. Monsoon is a seasonal wind
system driven by Different heating and
cooling rates of land and sea. In summer,
land warms quickly and wind flows from
sea to land. In winter, sea remains warmer
and wind flows from land to sea. Word
monsoon is said to derive from Arabic term

mawsim (s ), meaning “season.”

Winter Monsoon
Sea Surface Temperature ("C)
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Asian Monsoon Strengthens Over Arabian Sea

Summer Monsoon

Wind Velocity of 15 meters/sacond: ——»

(February 22, 2006, NASA Earth Observatory)
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b. Trade winds (easterlies)
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Next to monsoon is global wind circulation.
Base of Arabian Peninsula lies in horse

latitude where trade winds (easterlies) and
westerlies (anti-trades) separate. As such,

Arabian Peninsula belongs to trade winds
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zone. Generally, monsoon predominates,
but winds are always pushed from
northeast to southwest by trade winds
(easterlies).

Trade winds are winds that reliably blow east to west just north and south of Equator.

(August 28, 2025, NASA's Jet Propulsion Laboratory)
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c. Westerlies (anti-trades)
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As for westerlies (anti-trades), Arabian
Peninsula does not belong to that zone,
but under influence of European Alps,
there are winds that travel through
Mediterranean Sea to Arabian Peninsula.
These winds are said to “move toward
Arabian Gulf and turn south and southwest
through Rub’ al Khali (s &))"
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d. Coastal Winds of Arabian Gulf
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Generally, prevailing wind direction for
Arabian Peninsula (3z_2) 3,52 4:5) is from
west to northwest, but it varies slightly by

region.

On Arabian Gulf () m1a1)) side, dry
northwesterly wind called Shamal (.
Jwdll) is predominant summer wind. It
begins in May and peaks in early July.
Shamal can blow for weeks at 40-50 km/h
(up to 100 km/h), causing sandstorms
along littoral zone of Arabian Gulf from

Kuwait (<x5S) to United Arab Emirates
(3asiall A jad) il lay),

Sandstorms occur during day, but winds weaken
at night. After passing Dammam (2%) and entering
Rub’ al Khali (A& & V) in south, wind area
expands, momentum decreases, and sand is

widely deposited.
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Another prevailing summer wind is
southerly wind called Simoom (as+), which
is extremely hot and completely dry.
Simoom (es<~) is an intensely hot and dry
south wind, and its name refers to “burning
heat,” with its etymology linked to a word

meaning “poison.”

From September, low-pressure systems
from Mediterranean pass eastward one
after another, extending their influence
from northern Arabia to vicinity of Ras
Tanura (5,3 lJ). October and November
are transition months to cooler climate and

can be regarded as fall in Arabia.

Wind direction becomes more variable,
and occasional rains fall from November to
April, peaking in December and January.
These two months are winter in Arabian
Peninsula, with frequent regional storms
and strong winds. It is often cold even

during day.
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e. Inland Winds
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In Jawf province (<l ddkis) of
northwestern region, wind is a striking

feature of its climate.

In winter, winds frequently blow from east,
and in its southern part, typical winter wind
called winter Shamal blows from northeast

to southwest.

Spring is season when winds from west
are common, including those in Tabuk

province (s Aslaia),

These winds arc south along Jebel Tuwaiq
(Gesk Ji») and turn further west-southwest
upon entering Rub’ al Khali (s ).
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This appears to be effect of trade winds
(easterlies) blowing from northeast within
airspace surrounded by Jebel Tuwaiq,
Taurus Mountains (s, Jus), Zagros
Mountains (u=3.¢13), and Hajar Mountains

(oaall Jls).

Although this northwestern region is hot
and dry in summer, winds from southeast
bring rain in winter. In contrast, winds from
north and west are generally harsh and

cold.

By time these winds reach Riyadh in Najd
(2a3) region, most of their moisture is lost.
Therefore, winds from north and west

rarely bring rainfall to Riyadh (c=l).

In summer of Najd region, prevailing wind
called Simoom (»s«~) blows from south,
and climate becomes extremely hot and

completely dry.

In winter, cold and dry wind called Shamal
(Jwid) =1 ,), same name as in summer,

blows from as far north as Central Asia.

At end of winter, low-pressure system
coming from eastern Mediterranean blocks

Shamal.
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Wind of this low-pressure system brings
slight rainfall to Najd, but even this small
amount becomes most valuable spring rain

that revives desert vegetation.

On inland side of Red Sea (Y sall),
northwesterly wind blows in winter and

carries rain.

Farther south, monsoon from south blows
in summer and brings abundant rainfall.
Thus, northern region receives rainfall
mainly in winter, while southern part of Asir
region (U 4ikis) receives about 80% of its

rainfall in summer.
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f. Winds in Kidan Area of
Southeastern Region
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East of Asir region and across Rub’ al
Khali lies an area centered on Kidan (0/X),
located south of Abu Dhabi (i) border
and near west of Oman (J«=) border.

A wind direction survey conducted for
natural gas development showed that 59%
of winds in this region come from northern
sectors (northeast, north, and northwest).
These winds are mainly Shamal (Jwill),
occurring in both summer and winter, and
Haboob («—s4). Winds called Saws ()
or Simoom (ps«~d') accounted for 26%,
coming from east and southeast directions.
In addition, a southerly wind called
Khamsin (c<all), blowing from southwest,

was recorded at 7%.




(£ : Dr. Ali Madan Al-Ali, *Journal of
Earth Science and Engineering* 5
(2015) 372-381)

(Reference: Dr. Ali Madan Al-Ali, *Journal
of Earth Science and Engineering* 5
(2015) 372-381)
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Map of the main and secondary wind directions in Kidan North zone with wind rose

(Dr. Ali Madan Al-Ali)
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g. Winds in Littoral Zones of Gulf
of Aden and Arabian Sea
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In littoral zone of Gulf of Aden (v i3)
and Arabian Sea (< ), winter
monsoon blows from northeast to
southwest.




ZOREIN—Y T (@ns) ST, L
TT == (S V) O E
TIERY, —H#HOE T I v RS LUK
W IEORIZE S L TWET,

In summer, humid southwest monsoon
blows, sometimes accompanied by strong

winds.

This strong wind, called Kharif (—u_5),
extends to southern margin of Rub’ al Khali
(S & 1) and helps form a series of

pyramidal and linear dunes.

" Area of oceanic upwelling

/ Approximate northern limits of
reliable monsoon rains

Arabian Peninsula Wind Patterns and Broad Climatic Division of Monsoonal Region

----------- » Summer currents (July/August) 1 Summer

+ Winter currents

monsoon
(wind direction)

Winter monsoon

N isoon
(wind direction)

(January / February)

(Research Gate)
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h. Winds in Tihama Region
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In Tihamah (“\) region along Red Sea,
winds do not play a major role in forming
aeolian dunes except for small local ones,

but winds over Red Sea deserve mention.
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Red Sea is part of Great Rift Valley and
forms a 2,300-kilometer-long elongated
basin enclosed by high ridges on both
sides. Its width is only 355 kilometers even

at its widest point.

Another characteristic is that it lies in a
subtropical arid zone and is surrounded by
two deserts, Sahara Desert (<)) ¢l jauall)
and Arabian Peninsula. As a result, annual
evaporation exceeds 2 meters. This loss is
compensated only by inflow through Bab
al-Mandab (w2l QL) strait at its southern

end, sole connection to open ocean.

Due to this distinctive topography, winds
blowing over Red Sea are influenced
differently from winds blowing over Arabian

Peninsula.
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According to a report by KAUST (King
Abdullah University of Science and
Technology, &l s aslall & 2e Gllall daals)
dated May 12, 2017, “there are four types

of winds blowing in Red Sea.”
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(1) Northwesterly wind blows from
Mediterranean Sea into Red Sea.

In summer, it is strengthened by dry and
strong northerly Etesian winds occurring
along littoral zones of Aegean Sea. Since

southeasterly wind does not blow in Red
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Sea during summer from May to October,
this northwesterly wind becomes
predominant wind direction in Red Sea.
Especially after a Mediterranean storm,
strong northwesterly winds pass along
west side of Sinai Peninsula, blowing
southward and sometimes reaching

southern end of Red Sea.
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(2) Shamal (northeast monsoon) blowing in
Arabian Peninsula during winter from
November to April is blocked by 2,000—
3,000 m ridges in southern Sarawat
Mountains (<! s_ )l Jus) and by 1,500—
4,000 m mountains of Ethiopian Highlands.
As a result, its direction is diverted over
Gulf of Aden and turns into southeasterly
wind that travels northwest along axis of
Red Sea.

This southeasterly wind is strong in
southern part of basin and gradually
weakens northward, but in middle of Red
Sea it can oppose northwesterly wind from
Mediterranean Sea, forming Red Sea

Convergence Zone.
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Dust blowing

presented by NASA on June 15,

2016

(3) On African side,
synoptic-scale wind system
blows westerly wind every
day from June to
September through Tokar
Gap (Ssk), located
opposite Qunfudhah (3i).

from Tokar Gap,
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This wind becomes jet-like as it is funneled
through narrow gap and is further
accelerated by sea-breeze development
along Red Sea coast and by katabatic wind
effects.

Tokar Gap wind blows eastward, often
accompanied by dust storms, and
generally turns south due to basin-like
topography of Red Sea.
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(4) In northern Red Sea, winter monsoon
(northeast Shamal) blowing from Arabian
Peninsula is blocked by Sarawat
Mountains (<5l Jus).

However, from time to time, strong
concentrated jets blow into Red Sea from
several mountain gaps in northern Sarawat
Mountains, locally affecting northern
region.
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