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During roughly 6,000 years since formation of
present Rub’ al Khali (L3125, 11), several
different types of dunes have developed into their

own distinctive shapes.
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A type of dune depends on sand supply, particle
size, composition, surface roughness, wind
(velocity, direction, duration and variability),
humidity, subsurface conditions, and vegetation.
Dune buildup is considered to occur when
sand-laden wind flow is interrupted by obstacles

or by changes in ground relief.
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Aeolian dunes of Rub’ al Khali (& & 1) can be
broadly divided into longitudinal dunes,
barchanoid-type dunes, and star dunes.

Various linear dune groups described below are
included in longitudinal dunes.

Barchanoid-type dunes are originally divided into
three subtypes: barchan dunes, barchanoid

ridges, and transverse dunes.
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However, in Rub’ al Khali (A& «2)), giant
megabarchans are abundant, while smaller
barchans are also well developed either
independently or secondarily. For this reason,
barchanoid-type dunes are classified into three
types in this chapter: barchan, megabarchan, and
barchanoid ridge, which is a complex of the

previous two.
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Large star dunes with heights exceeding 100-200
meters are also called rhourd or pyramidal dunes.

In this chapter, pyramidal dunes and star dunes
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are grouped together with dome dunes and

referred to as sand-mountain dunes.
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Longitudinal dunes are formed by two-way winds,
whereas barchanoid-type dunes are formed by
one-way winds. Sand-mountain dunes are created
by combinations of two or more dune types due to

variable wind directions.
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Most typical landscapes of Rub’ al Khali (&
S&l) are occupied by large dune ridges, known
as draa-class urugs. These ridges may consist of
multiple long crests arranged longitudinally,
almost parallel to prevailing wind direction. In
contrast, barchanoid ridges are formed
horizontally, perpendicular to prevailing wind
direction, and they overlap in a longitudinal pattern

like large sand waves
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The former is a linear dune group, a type of
longitudinal dunes, and it extends widely from
central-eastern Rub’ al Khali to southwestern Rub’
al Khali.

The latter is a megabarchan ridge, occupying
most of eastern Rub’ al Khali, and it is a type of
barchanoid-type dunes.

The author considers that wind directions in
eastern Rub’ al Khali, where megabarchan ridges
develop, are strongly influenced by Hajar

Mountains.
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Within isolated dune massifs, or ga’aid, dome
dunes appear along southern margin of central
Rub’ al Khali, while pyramidal dunes and star

dunes are common in southeastern Rub’ al Khali.
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Draa-class urugs, as well as megabarchans, are
generally referred to as compound dunes because
they are usually covered with smaller secondary

dune patterns.
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Uruq Bani Mu’arid: A draa-class uruq (linear

dunes) in southwestern Rub’ al Khali

Draa-class urugs, as well as megabarchans, are
generally referred to as compound dunes because
they are usually covered with smaller secondary

dune patterns.
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1. Longitudinal dune

1.1 B R

1.1 Linear dunes group
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Linear-type Uruq (Dorra) in southwestern Rub’ al

Khali

Linear-type Draa Uruq in UAE
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Linear dune groups are dominant in Rub’ al Khali.
Prevailing winds in Rub’ al Khali are shamals,
occurring in both summer and winter. These winds
blow from northwest to southeast and from
northeast to southwest, respectively, but south of
Qatar Peninsula they shift to west-southwest
under influence of trade winds. Shamals are very
persistent and powerful from late May to early
July. Another important wind is kharif (<),

produced by southwest monsoon.
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These winds create hundreds of huge linear
dunes extending west-southwest, almost parallel
to one another, from central-eastern Rub’ al Khali
(S &) toward Aradh Escarpment (o=3Y) <ia)
and Hadramawt Arch (< s« »as (s 8), which frame
southwestern Rub’ al Khali (A& & 1), Wide areas

of southern and southwestern Rub’ al Khali (&0
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&) are covered by these giant urugs of linear
dunes, with ridge spacing ranging from an
average of 2 km to a maximum of 6 km, and
parallel lengths reaching 260—-300 km, with an
average of about 150 km. Such giant urugs, also
called draa (¢ »), meaning a huge dune, can reach
heights of 250—-300 m in southwestern Rub’ al
Khali (S &), It is also common for barchan
dunes to form as secondary dunes on top of these

linear-type, draa-class uruqg dunes.
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Linear-type draa-class urugs have also developed
from west-northwest to east-southeast in the most
northeastern Rub’ al Khali (a1 =), between
Arabian Gulf (22! miall) in United Arab Emirates
(32a3all Ay jall @l jeY1) and Hajar Mountains (Jus

aal),
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In addition to these seif dunes, linear dunes found
in Rub’ al Khali (&) «Y) include zibar dunes
(L) 0uiS), sigmoidal dunes (4 xis L), fishhook
dunes (itha (X), small linear dunes (ddaa LS
5_sua), convergent dunes (ke (UK), and

divergent dunes (s2=lie QL)
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1.1.1 Seif dunes
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Seif Dunes in Central Rub Al Khali
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Linear dunes smaller than draa (¢ -) are called
seif dunes (<~ (LiS), and most of central Rub’ al
Khali (S &)l) is covered by seif dunes. In
linear-type draa dunes, small seif dunes also often

join diagonally.
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1.1.2 Zibar (feather dunes)
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Feather dunes at around 200 km east of Sulayyil (Jiull).

Branching plumate dunes (e _iis 4 5 (LK)

AT W R OROEEA B & B TR
WVEATES, LIXULIE=HABOHW G
ROENDORARDPIEESNET, ZORIRNY
N= V(L) TT, DN —=LE, VTT e n—1—
I (A @ O RO L% 4 53D 3 T
—RIICA OIS EEbhTHET, AT A1
(LD HALHF L% 280 km fFr Tk, %D
WEREPE TR THEE L TH-DORIRLE DY
N=WENPALND EEbILTWET, L
L. Google Map Tixbh VW HETIEIH Y £
Moo

When wind velocity between parallel dunes is
slow, slip surfaces do not form between dunes,
and low ridges of coarse, crescent-shaped sand
often develop. This ridge is called zibar (+)).
Zibar is said to be common in interdune areas of
about three-quarters of Rub’ al Khali (A& &l). At
around 280 km east-northeast of Sulayyil (Ji-d'), a
zibar made of many dune ridges that join leeward
to form a single ridge is said to occur, although it

is not very clear on Google Maps.
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Branching plumate dunes in Shugan (¢ Lgi 1)
region show formation of zibar dunes more

clearly.
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Ash Sgugqgan (o) is a region located about
140-250 km south of Yabrin Oasis (cxx), which
lies 100 km south of Haradh (c=.~). In Ash
Sguqqgan, as seen at top of image, many slightly
divergent dunes appear together with small
barchan dunes (crescent dunes). These small
barchan dunes merge as they move downwind
and become branching, feather-shaped dunes.
Further downwind, these feather-like dunes
narrow and form a single linear dune ridge. Each

dune is about 10-60 km long.
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1.1.3 Sigmoidal dunes
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Sigmoidal dunes in Urug al Mundafan (caxd! Gs_e)
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S-shaped dunes are also known as g-shaped
dunes, and their plan view is shaped like Greek
letter g or letter S. They form when wind direction
changes slightly and winds alternate diagonally
along their length, and they appear in
southwestern Rub al Khali (s V). Figure
shows a sigmoidal dune in Urug al Mundafan

(oddd) G3500).

1147 4927 v 7E @VeRRME)

1.1.4 Fishhook dunes




IVTT o= =W RE DT 4 v 2Ty T

Fishhook Dunes in South Central Rub’ al Khali
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A type of linear dunes commonly found in large
areas of south-central Rub’ al Khali (& ¢l ~a
&) is fishhook dunes. It often begins as
separate crescent-shaped dunes and linear
dunes, and later joins to form a characteristic hook
shape that creates a long, straight ridge. A shaft
forms at northeastern end of crescent shape at
end of apparent lateral origin. One or more
crescent-shaped parts have a slip face with height

up to several meters.
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1.1.5 Divergent dunes
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Divergent dunes in Ramlat al Kuthayyib
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One linear dune branches northeast into two or
three dune ridges, as shown in figure of Ramlat al

Kuthayyib (i<l dl ),
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1.2 Pyramidal dunes of linear dunes

complex

amlat al Mitan
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Linear Belts of Pyramidal Dunes in Ramlat Mitan

BDZ A T OB EBERTHY, TLT b -
A= (a ) TR NS E T I v Nl
K| LT-#T1,

Another type of linear dune complex is seen as
aligned belts of pyramidal dunes in Ramlat al

Mitan (ol dle ),
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2. Barchanoid type dune
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2.1 Megabarchans
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Megabarkhans in Urug Al Mutaridah
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Tallest and largest dunes in Rub’ al Khali (¢!_~=
Sl & )) are megabarchans, which are huge
crescent-shaped dunes. Megabarchans reach
over 230 meters in height and occupy about
38,000 square kilometers, or about 6% of area of
Rub’ al Khali. Most of them concentrate in Uruq al
Mutaridah (x,k 4l 35.¢) and Uruqg ash Shaybah
(Ad) 55.2). They take a huge crescent shape with

a large slip face on south or southeast side,
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usually 2 to 4 km in length. On windward side of
megabarchans, many small secondary dunes
such as barchan dunes and sigmoidal dunes are
formed, similar to what occurs on a huge linear

dune.
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2.2 Barchanoid ridges

Barchanoid Dune Ridge in Liwa
)
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Barchanoid Dune Ridge in Liwa
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Barchans and megabarchans can combine
laterally to form barchanoid ridges. These are
especially common in Liwa area (') in southern

UAE, with at least 70 dune ridges.

3. Bl

3. Star dunes
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Pyramidal Dunes in Ramlat Fasad

Pyramidal Dunes in Ghanim Sand
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Lonely isolated sand mountains are mainly star
dunes and dome dunes. Star dunes form by
convergence of several dune ridges that winds
create from different directions until dunes
become relatively stable. Among them, large ones
with height over 100 to 200 meters are striking

and are called rhourd or pyramidal dunes.
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Pyramidal dunes can be found mainly along
southeastern Rub’ al Khali (&l g1t ¢l mua)
adjacent to inner Dhofar (_\ik). They form by
convergence of two or more S-shaped ridges and
appear to grow through deposits of drifting sand
after becoming relatively stable. That is why it is
said that “when wind blows around a compass,
pyramidal dunes are formed from sigmoidal

dunes”
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These large dunes, often called sand mountains,
are 0.5 to 2 km in diameter and reach a height of
about 150 meters. In southeastern Rub’ al Khali
(A= @)l ¢! ), pyramidal dunes line up in linear

belts, as seen in Ramlat Fasad (- 4l ).
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Inside Dhofar (_lk), these dunes form by inland
winds from south or southeast, with leeward side
always facing north. They are aligned by
northeastern winds, which are part of general wind
circulation in southern Rub’ al Khali (&) ¢! jsa
~&l). An isolated dune massif, or ga’aid (xc4), is
known in Ghanim Sand (2l »¢) in southeastern

Rub’ al Khali.
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4. Dome dunes
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Dome Dunes in Ramlat Umm Gharib
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Another type of lonely dune is dome dunes. Large
circular or oval mounds, 2 km in diameter and 60
to 100 meters in height, occur especially in Ramlat
Umm Gharib (<2 ¢ &) and Ramlat Hazar (il
L), which line southern edge of central western
Rub’ al Khali (! &l ¢ j~a). These locations

are adjacent to northern Hadramawt arch.
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