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9.3 Storms on Arabian
Peninsula
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Sand and dust storm is one of most
important weather phenomena
characterizing Arabian Peninsula. On this
peninsula, sand and dust storms frequently
occur and transport sand and dust over
wide areas.

Wind is driving force of sand and dust
storm. As mentioned in “Winds blowing on
Arabian Peninsula”, winds over this
peninsula include seasonal winds,
westerlies associated with global
atmospheric circulation, and trade winds.

In addition, synoptic-scale flow from high
pressure to low pressure also contributes.
Climate becomes somewhat more complex
because, although this peninsula lies
latitudinally in trade-wind belt, its northern
part is strongly influenced by east

Mediterranean climate.
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Main force driving sand and dust storm is
seasonal winds: Shamal (J«&) blowing
from northeast in winter, and monsoon
blowing from southwest in summer. When
monsoon is accompanied by strong winds,
it is called Kharif (<_lx). Another seasonal
wind is northwesterly wind blowing from
late spring to early summer due to
synoptic-scale forcing of east
Mediterranean climate. This wind is also
called Shamal (Jw<), and in common
usage on this peninsula, “Shamal”

generally refers to this northwesterly wind.
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Summer monsoon from southwest is
modified by trade wind and by orographic
effects of Zagros Mountains and Hajar
Mountains, becoming northward-blowing
south wind, jandbiyyah (). When it
blows strongly enough to generate sand
and dust storm, it is called Khamsin (cpes)

or Simoom (p.ses).
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Synoptic-scale phenomena generating
these sand and dust storms (dust events)
are associated with fast-moving cold fronts
accompanied by upper-level troughs.
Behind cold front, strong winds (exceeding
15 m/s) develop, lifting large amounts of
dust particles into atmosphere. These
weather conditions are identified as major

factors producing severe dust-laden winds.
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a. Various Names for Sand/Dust
Storm
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Various Names for Sand and Dust Storm**
Sand and dust storm is not always called
by same name, and terminology varies

widely across regions.
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Simoom (asa)

Simoom refers to storm in which extremely
hot and dry air, with temperatures above
52-54°C and humidity below 10%, lifts
dust and sand violently. Such heat
prevents cooling by sweating and can
trigger sudden heat stroke, giving rise to
meaning “poisonous wind.” Another

explanation links Simoom to plague
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outbreaks in Egypt, where peak epidemic
season often coincided with Simoom

season.
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Khamsin ((wed)

In Egypt, strong sand and dust storms
generated by low-pressure systems
moving from west to east along southern
Mediterranean and North African coasts
were called Khamsin.

These storms occur from March to May,
especially in April.

Name “Khamsin” (“fifty”) reflects belief that
storms appear during roughly fifty-day
spring period or during 49-day interval
between Easter and Pentecost in Coptic
calendar.

Khamsin became widely known due to its
impact on Napoleon’s Egyptian campaign
(1798-1801) and on forces during North
African Campaign of World War .
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Shamal (Jws)

Shamal (Jwi) is strong wind that produces
sand and dust storm, and it was
traditionally called simoom (<) or
khamsin (us3) regardless of wind
direction. On Arabian Peninsula,
northwesterly and northerly winds in
summer and northeasterly and northerly
winds in winter are all called shamal (Jw).
Wind direction is not finely divided, and
sand and dust storms coming from north
are generally called shamal (Jws) rather

than simoom (p.s«=) or khamsin (cpsed).
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Janubiyyah (4 si2)
Junoviyah (janubia) (4:5=) (south wind) is

second prevailing wind that causes sand
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dust storm after shamal (Ji).

Shamal is commonly used to describe
sand dust storms from north, so simoom
(p2~) and khamsin (=) are rarely used
as names for storms from north. On the
other hand, junoviyah did not necessarily
represent sand dust storm, but it was
attached as modifier to storm blowing from
south.

For this reason, author understands that
simoom (a3«=) and khamsin (c3) have
become to represent sand dust storms

coming from south.
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Kaus (o«$%) and Sharqi (&8,4)

In northeastern Arabian Peninsula and in
northern Arabian Gulf, there are sand dust
storms caused by localized southeast
winds. This wind is called kaus (.s8) or
shargi (42,4), which means east.

This south-easterly wind gradually
increases in intensity as cold front
approaches, reaching sufficiently strong
wind force before cold front passes and
shamal begins to blow.

Strong southerly winds blow northward or
northwestward and usually occur between
December and April.

For more information, see “Storm

seasons.”
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Haboob (<s:2)

Originally, haboob (—s=») was Arabic word
meaning strong wind, and it was used in
North Africa, Kuwait, Iraq and other
regions.

Later it came to be used for sand dust

storms in USA.




This seems to be origin of calling gusty
wind front that creates wall of dust
associated with downburst as haboob
(sm).
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Kharif (<)

Monsoon is prevailing wind for each
season in region. Term monsoon is derived
from Arabic word mawsim (<), meaning
“seasonal,” and has been used as word
indicating seasonal prevailing wind.
Shamal is most popular monsoon of
Arabian Peninsula, but term monsoon is
not used for it. Monsoon in Arabian
Peninsula refers to seasonal wind that
blows from southwest along southern coast
of this peninsula. Sometimes it is
accompanied by strong wind, and this

strong wind is also called kharif (—_lx).
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Note on Kidan Region

In “Winds blowing in Kidan area,” these
names were used to indicate wind
direction.

Please note that such usage is specific to

Kidan region.
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b. Aeolian Processes Driving
Sand/Dust Storm
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When seasonal winds such as shamal
(Jwi) are strong and wind speed exceeds
10 meters per second, four modes of
aeolian transport begin to work. These are
long-term suspension, short-term
suspension, saltation, and creep, and they
move sand and dust on dry surface to
cause sand dust storm. When wind speed

becomes 15 to 17.5 meters per second,
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dust is raised to height exceeding 1,000
meters. This is called aeolian transport. If
wind speed exceeds 15 to 17.5 meters per
second, dust flies far beyond altitude of
1,000 meters. In large dust storms, height
of dust rises exceeds 6,000 meters, and it
flies as far as Indian Ocean and Atlantic
Ocean.

(Please refer to “Formation of aeolian sand

dunes” for more details.)

(Particles of dust that become suspended

in air are also called dust aerosols.)

4 modes of aeolian transport
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When force of dust passing through loosely
held sand particles increases, sand or dust

particles begin to vibrate and then begin
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saltation and floating, moving across
ground. When they repeatedly hit ground,
they loosen and crush small particles of
sand or dust, and these particles also
begin saltation and floating. In order for
sand and dust particles to move in aerial
suspension in addition to saltation and
creep, wind must have sufficient speed to

cause aerial suspension.
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Since leaping of sand and dust particles
induces electrostatic field by friction,
jumping particles acquire negative charge
against ground. This further loosens
particles of sand and dust and induces
more jumping. This induction of
electrostatic field has been shown to
double predicted number of particles when
static electricity is not considered.

Size of sand and dust particles moved by
four modes of aeolian transport is 20
micrometers or less in diameter for
long-term suspension, 20 to 70
micrometers for short-term suspension, 70
to 500 micrometers for saltation alone, and

more than 500 micrometers for creep.

c. DR TEIINIDLWE

c. Sand and Dust Transported by
Storm
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Major sources of sand and dust carried by
sand dust storm on Arabian Peninsula
include Tigris River Valley (4>2), Euphrates
River Valley (< 4!'), alluvial plain across
Iraq (3~Y) and Kuwait (< V), Jafurah
Desert (5,8l ¢ j~x) along Arabian Gulf,
limestone plateaus of its hinterland, Najd

Highland (a3 4x2) including An Nafud
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Desert (254 ¢) ~a), and Ad Dahna Desert
(sl ¢) jaz) and Rub’ al Khali Desert (&
S’ Empty Quarter).

O EEJR CHE TN D VBRI 7 (JEAR 50 ~ A
7 a A— NVARG) OPIEL, VU 7 HES
(Wsw) o FAFAEEE (Y | 4T 7
W THO ., 77 ETHRIO—5HT >
VIR (e Jbs) O THERED 2 1F 0
ML TWET, £i2, 77 7 EREER
(YY) DR ik & YD USRI
(Y o) BEDT, ELTTET
B E TEENTWET, MWD
DA VR (gl badl) KT
(ealb¥) b)) F T HEFI, KEEOHY
BRSOMIEIRIZ B 72> T ET,

Sources of dust particles less than 50
micrometers in diameter carried by dust
storms are in eastern Syria (L), northern
Jordan (02,Y) and western Iraq, and they
form parts of Arabian Shield and loess
deposits in Asir Mountains (e Jua). Dust
is also transported as far as southern
Arabian Peninsula, including coastal and
desert regions of United Arab Emirates
(<ikY)) and coast of Red Sea (e sadl).
Fine dust is further transported to Indian
Ocean (gigll lndll) and Atlantic Ocean
(kY sy, providing source of mineral

nutrients for oceanic creatures.
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On other hand, in case of sand storm, sand
grains carried are large particles with
diameter of 150 to 300 micrometers or
more. Sand grains of this size do not move
as dust aerosols in aerial suspension. Most
sand grains move by saltation and surface
creep. They have never been blown up to
height of more than 15 meters, nor carried
in aerial suspension by sand storm. Many
cases where movement of dunes becomes
trouble, such as sand invasion to villages,

are due to such sand storms.
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Intermediate particles between dust and
sand grains with diameter of 50 to 150
micrometers move in short-term aerial
suspension and in saltation. Author
understands that many sand dust storms

encountered on Arabian Peninsula are




caused by these modes of aeolian

transport.
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d. Storm Seasons
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Sand dust storm on Arabian Peninsula (4
4u 21l 5 3al) occurs throughout year. On
main part of this peninsula, sand dust
storm occurs most frequently from April to
May, in spring to early summer. Next most
frequent season is from July to September,
in midsummer to early autumn. However,
timing of sand dust storm differs depending
on region, as introduced in “Winds blowing
on Arabian Peninsula”. Researchers also
express slightly different views, such as
“sand dust storms occur frequently in
summer in southern Arabian Peninsula” or
“they occur mainly in spring in northern

Arabian Peninsula”
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Saudi Arabia (425=11), occupying large part
of central peninsula, has highest frequency
of sand dust storm in April and May,
followed by July to September. October is
third frequent period. In northeastern
peninsula, seasons are divided into
summer (June to September) and winter
(December to March), each preceded by
spring or autumn transition period. During
transition periods, from April to early June
and from late September to November,
weather becomes unstable and sand dust
storms are likely to occur. Winters in Gulf
of Aden (c2= ml3) and Arabian Sea (U~
<_ll) coasts are dominated by winds

blowing from east, and from November to




April, typical winter wind known as winter

shamal blows from northeast to southwest.
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Seasonal winds that cause sand dust
storms on this peninsula include shamal in
summer (Jws), shamal in winter, southwest
monsoon in summer, and kaus (o).
Shamal and monsoon are common

seasonal winds, but kaus is unique to
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BEDvy~w— Shamal in summer
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Summer in northern Arabian Gulf (z!3
<) is affected by monsoon cyclone
system centered in northwest India and
anticyclone system in eastern
Mediterranean. Those systems are
meteorological phenomenon of synoptic
scale. This monsoon cyclone system
extends from western Arabian Gulf to
southeastern Arabian Gulf. On other hand,
this anticyclone system is stationary with
pressure ridge extending from
southeastern Arabian Gulf to western
Arabian Gulf.
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Those two systems collide to create steep
pressure gradient of air pressure over
northeastern Arabian Gulf. Its pressure
gradient gives rise to northwesterly winds
including northerly winds, known as
shamal in summer. Shamal can last for
weeks with hot, dry and dusty sand dust
storm called simoom (zs<x). Simoom

means poison. As wind blows from east
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and passes through Zagros Mountains
(wes0215 Jua) of northwestern Arabian Gulf,
its air adiabatically rises and falls, resulting
in hot air of shamal. The winds mingle with
dust as they cross over Mesopotamian
floodplain (950,000 square kilometers)
created by Tigris and Euphrates rivers.
Shamal in summer often occurs from May

to June.
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Recently, influential theory states that
east-west pressure gradient between
subtropical cyclone in southwest Asia and
subtropical anticyclone in northern Africa
produces semi-permanent northerly wind
across Arabian Peninsula. This is shamal
and main weather factor of sand dust
storms throughout year, with intensity

peaking in summer.
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Southwest monsoon in summer

TIETHEETE A=V EFFEND D

X, TTUVEBNST T ETHIREICIHR ST
HITR B DFEWEEE S A— 2T,
& L CHE A, ZofET A N—1 7
(@) LI, VT T =T —1b
B(Qa) M) EFTEAY, BTy R
W B TR RO ARICE S LTV E
R

So-called monsoon on Arabian Peninsula
(R0 3 0 2l 4u3) is humid southwestern
monsoon, which blows along Arabian Sea
Coast from Gulf of Aden (o= zl13) in
summer. Sometimes it is accompanied by
strong wind. This strong wind, also known
as kharif (w_s), extends into Rub’ al Khali
Desert (/&) &) and contributes to
formation of pyramidal dunes and various

linear dunes.
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This southwestern monsoon is pushed up
northward by trade wind blowing from
northeast Peninsula. This turn is also
topographically affected by Zagros
Mountains (u«5¢!) Je») and Hajar
Mountains (U>all Jus). Then, it becomes
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junobiyah (4= si2), south wind blowing to
north from south. Among those winds,
strong kharif (—_%) passes through Rub’ al
Khali Desert and becomes hot and dry
sand dust storm, and is called as
aforementioned simoom (a5«) or khamsin

(Cped).
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This monsoon, blowing along Arabian Sea
Coast, carries moisture ashore, and forms
fog and dew to help plants grow. Also,
when kharif (<_ls) encounters dusty
shamal, it becomes updraft, which can
create cumulonimbus clouds and bring
rainfall. With that ways, kharif (<_lx) brings
precipitation such as fog, dew and rain. It
gives benefits to grow crops, which is

called as kharif crops.
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Shamal in winter
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Northern Arabian Gulf (=) &) in winter
is affected by cold air mass carried by
Siberia anticyclone system almost
stationarily locating in east of
Mediterranean Sea. This cold air mass is
formed in eastern Mediterranean and its
formation is interrupted by front system
moving southeast due to westerlies (polar
front jet stream).

This frontal system is moist and causes

rainfall.
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When this front system moves to Arabian
Gulf, polar front jet stream behind it and
subtropical jet stream ahead merge to
strengthen front system. As result, wind
speed develops five times as much as it

passes through northern Arabian Gulf, and
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reaches 15 to 20 meters per second in
central Arabian Gulf. This wind is known as
shamal in winter and lasts for about 2 to 5
days, depending on speed of movement of
trough above sky. Outbreak is in winter
period from November to April, mainly

between December and February.
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Kaus
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Winter shamal occurs after cold front has
passed, and southerly wind called kaus
(w58 precedes cold front and shamal. This
southerly wind is dense stream of cold air
mass in northern Iraq and Syria through
Tigris and Euphrates Valley. This southerly
wind is caused by channeling of air
currents by Zagros Mountains (Jus

wese))).
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When north wind blows across axis of
Arabian Gulf, it becomes vortex or
vortex-like state, mainly due to local
terrain, causing southerly wind. For this
reason, strongest part of this southerly
wind occurs on eastern Arabian Gulf, that
is, on Iranian side. This southerly wind,
called kaus (u=s) or shargi (24),
increases in intensity as cold front
approaches. This wind force is strong
enough before front passes and shamal
begins. Strong southerly winds of kaus
blow towards north or northwest and
usually occur between December and
April.




