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6.3 Formation of Aeolian Sand
Dunes

Original: Dr. Edwin’D. McKee
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Sand that creates dunes is sand grains
that are light enough to be carried by wind
and too heavy to stay in air. Quartz, which
is physically and scientifically smaller and
hard to break, accounts for majority.
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1 Saltation (in geology) and surface
creep
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Sand grains are driven by wind force with
saltation (in geology) and surface creep.
Main sand movement is saltation, which
picks sand grains from ground surface and
gives them a forward momentum as wind
blows over a sand deposit.
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Sand grains return to ground surface
immediately by their own weight, but either
bounce back into air or impact a second
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grain to give power to jump out into air to
be blown downwind (splashing).

In this way, saltation moves 75% of sand
that makes up dunes.
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Sand grains return to ground surface
immediately by their own weight, but either
bounce back into air or impact a second
grain to give power to jump out into air to
be blown downwind (splashing). In this
way, saltation moves 75% of sand that
makes up dunes.

BEEh DRI S 2R i DO B2 VWKL 5D 5
L, ERiTmME IR SR L —%
FHEEAN, BEWRIDNHERIZH - T
N CRET A HENE B2, Zmr V—7
PEZSEET,

When saltation sand grains hit a heavy
grain on ground surface, they don’t have
enough energy to knock them into air, but
they give forward momentum that moves
slightly along ground surface, causing
surface creep.
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Surface creep moves more than 25% of
sand grains that make up dunes. With
sufficiently persistent wind, saltation and
surface creep can carry large amounts of
sand to hundreds or thousands of
kilometers.
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When wind energy is sufficiently reduced
to wind speeds lower than fluid threshold
along direction in which sand is blown,
sand grains begin to accumulate.

When unevenness occurs on ground
surface and a small depression or gentle
dip is created, it will eventually grow into
dunes over a long period of time.
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Sliding surface

WL id, — AR I 2 R o
DHER LT SnET,

WO CIL R T Iz s> TREDOBEN BT
. WoHEREIL, L CTHMLE T O TRk
D ERY GO ET,

Dune is generally referred to as sandy
embankment with a well-defined slip-face.
In sand areas.

Slower grains move downwind, more sand
deposit increases and begins to grow in
heigh at leeward edge.
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Barchan Dune
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As sand pile grows and downwind surface
becomes steeper than upwind surface, the
part with most sand deposit on downwind
surface moves closer to crest.

Steeped and grown dunes direct wind to
crest rather than downwind surface.
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Saltation sand falls on ridge, and
downwind surface becomes even steeper
until it reaches angle of repose (32-34 ° in
dry sand), at which point gravity isolates
sand from ridge. Slump with a slow-flowing
avalanche or large chunks of sand and pull
down on leeward slope.
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Movement of sand by sliding, rather than
by saltation or surface creep, creates




downwind surface of an advancing dune
called sliding surface.
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Degree to which dune advances is
inversely proportional to amount of sand
that moves across dune ridge and height of
sliding surface.
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For example, as dune height increases,
speed of advancement slows down. In this
way, sand dunes are basically formed by
creating a crescent shape with an arc
upwind at right angles to wind direction
when sand is pushed by wind.

2R EDOSEE

| 2 Classification of dunes

JEA & DZRIZ L - T, FHADELR D J7H
Bpo>TL HOT, Wik, B, #itw
B IOREMED 3FEICIZIENHTE
FTH. ZOMITE F—LIUE
WEENRH Y £77,

Dunes are roughly classified into three
types, barchanoid type dune, longitudinal
dune and star dune, by way of overlapping,
depended on changing wind direction. In
addition, there are also dome dune,
parabolic dune, etc.
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Most dunes with a single slip-face are
classified as barchanoid type dune.
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Barchanoid type dune consists of three
subtypes (barchan dune, barchanoid ridge
and transverse dune) that gradually
change depending on amount of sand that
makes up dunes.
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A barchan dune creates a crescent shape
at right angles to prevailing wind direction
and is easy to move. Thus, it is also called
a wandering dune.
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Jafurah desert (s, is a typical place for
barchan dunes. Jafurah desert extends
from southern Kuwait (<:sS) through Abgaiq
(3&) to Rub’ al Khali (&)l &) and is
covered by many of barchan dunes.
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Sand in this desert has a low quartz
content of 90% or less than it. Unlike other
deserts in Arabian Peninsula, a sand grain
is not covered with iron oxide, resulting in a
bluish white rather than bright red sand.
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Onginal by Edwin Dinwiddie McKee in in 1979 Barchan dune
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Original by Edwin Dinwiddie McKee in in 1979 Barchanoid ridge

Original by Edwin Dinwiddie McKee in in 1979 Transverse dune
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[ Uv—7— 7 WA Jafurah Desert) | Al Jafurah Desert near sothern Abgaia (341)
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Dunes formed by two-way winds widen two
sliding surfaces and produce continuous
longitudinal dunes. This type is most
common in inland dunes.
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Longitudinal dune, also known as linear
dune or seif dune, is thought to be “formed
by variating barchanoid ridge and/or
transverse dune as wind direction
changes.” Alternating winds from two
directions with slightly different
predominance transform transverse dune
and create a series of low to medium-
height dunes with various shapes.
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In An Nafud desert (UxS)) 2 8)), Jongitudinal
dunes with a height of about 90 m and a
length of several tens of kilometers, which
are divided by valleys with a width of
several kilometers to a dozen kilometers,
are are lined up one after another.

A distinctive feature of An Nafud desert is
shape of depressions called Falj in each of
dunes that form longitudinal dune. Falj is
almost semi-elliptical and shaped like a
giant trace of a horse’s hoof.
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In longitudinal dunes, terrain remains
relatively stable as sand grains move, and
its depressions—often referred to locally as
dikakah—are thickly covered with
vegetation such as shrubs, grass-bushes,
and their roots. These plants grab sand to
create a mound resembling a hammock.
For this reason, longitudinal dunes are
typically associated with dikakah.
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Original by Edwin Dinwiddie McKee in in 1979

Longitudinal dune
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Shigat al Kharitah in Southwest of Rub’ al Khali
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Uruq of Shigat al Kharitah between Najran and

Sharourah  (Photo by Takahashi)
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Great Nafud seen from above (Google Earth).
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Great Nafud seen from ground (Google Earth)
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Star dune generally has three or more
radiating arms, each with a sliding surface
in different directions, forming a central
summit. When wind carrying sand changes
over a long period and blows from several
directions, barchan dunes formed from
time to time overlap with each other and
sometimes pile up to more than 300 m
from the base. Sand dunes called star
dunes are common in southeastern Rub’ al
Khali and southeastern An Nafud desert.
There is also a small but well-known sand
dune called a star dune in Irqg Banban (&=
o), northern Riyadh (u=b)).




Onginal by Edwin Dinwiddie McKee in in 1979

Star dune
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Star dunes in Ramlat Fasad (x4l) on Yemen border of Oman
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| 6 Dome dune
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In rare cases, a dome dune without an
external slip face may form, but its origin
remains unclear. Shape is generally an
oval or circular mound. It may have
evolved from a star dune or barchan dune
if it reveals an internal slip surface sloping
in one direction. Dome dunes can be
observed along sandy desert edges, such
as Ramlat Umm Gharib («_¢ l ik ) and
Ramlat Hazar (1)» 4l), located on
southern boundary of central Rub‘ al Khali.
In central Arabian Peninsula, dome dunes
can also be found between outcrops of
sedimentary rock and terrain of basement
rock, such as near Muzahimiyah (=) 1),
70 km west-southwest of Riyadh.
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Parabolic dune has a single slip-face like a
barchan dune, but 2 horns are directed
upwind, creating a crescentic form in
opposite direction in contrast of a barchan
dune. When vegetation begins to form
colonies on less moving sides, it has effect
of stabilizing dune. This effect is to retard
or stop movement along edges of dune
arms, but leading edge of dune is pushed
forward by wind to move ahead of arm,
creating a typical reverse-crescent shape.
In this way, a parabolic dune is formed.
Eventually, nose of dune will either be
controlled by vegetation or continue to
progress, leaving arms to form two
vegetated linear ridges.
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Dune areas

An Nafud near southern Dumat al-Jundal
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Dune areas on Arabian Peninsula
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1 Four major dune areas
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1.1Jafurah desert
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Jafurah desert, only white one on Arabian
Peninsula, blows white sand from Kuwait
down to Jubail, through Abqaiq south of
Dammam, east of Hasa oasis, and into
Rub' al Khali in south..
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Length reaches 800 km. Width is about 20
km in southern Kuwait, 30 km in Abgaiq,
and expands to 250 km in Rub' al Khali
where wind energy becomes low.
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Jafurah desert is covered with moving
barchan dunes forming crescent shapes at
right angles to prevailing wind. As low
dunes shift visibly each year (up to 30 m),
westerners call them wandering dunes. In
other words, Jafurah desert is a mass of
moving dunes.
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Sand in Jafurah desert has low quartz
content, under 90%. Unlike other deserts in
Arabian Peninsula, grains are not coated
with iron oxide, so color is bluish white
instead of bright red. This sand is typical
from southern Kuwait to Rub' al Khali, and
also in coastal dunes along Arabian Gulf.
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Wandering dunes are a feature of Jafurah
desert. In interdune areas, winter rain
revives perennial shrubs, annual plants,
and grasses, giving life to seeds harvested
each year. When dunes become stable,
depressions between them are often
covered with vegetation that holds sand in
hammock-like roots. This terrain is called
dikakah («S\S) in this region.
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Such vegetation also forms parabolic
dunes in parts of Jafurah desert. In
addition, barchanoid ridges, transverse
dunes, and dome dunes are well
developed.
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1.2 Ad Dahna desert
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Ad Dahna desert is a narrow sand stream
stretching 1,300 km from An Nafud to Rub'
al Khali, along eastern side of Jebel
Tuwaiq in an arc 24-80 km wide.
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Sand stream is characteristically red due to
iron oxide, similar to An Nafud. It stands
out especially in north, which shares
longitudinal dune structure with An Nafud.
Overall, it resembles veins and consists of
long, narrow sand hills called Irqg (G_=).
Though narrow, it stretches far—total
desert area reaches 45,000 square
kilometers.
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Dune shapes are not limited to longitudinal
Irg (3u=). Several star dunes appear in
Urayq as-Siru al-Aswat, Urayq as-Siru al-
Gharbi, and Irq al-Kannasiyah, about 200
km north of Riyadh. Some reach heights of
100 meters.

VY — K-« Fo~<romdEgotnmLy
DLW EOR I HHEVEN 30 A— FL
FETTN, Fo, T2 - T NIEK
OYIVBELTHLENLIXDDIZH BT 51F
Sleb i@ < E 2 TWET,

At road cut along Riyadh—Dammam
highway, dune height reaches about 30
meters at most. But along Kharj—Haradh
road, dunes rise so high they tower far
above viewers.
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NASA satellite images show a steep, cliff-
like edge of dune named Ad Dahna sand
cordon, located 320 km northwest of
Riyadh. Ad Dahna desert also provides
winter and spring pastures for Bedouin to
graze camels and sheep, thanks to
abundant vegetation despite having less
water than An Nafud.
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1.3 An Nafud desert
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An Nafud desert () ~a SV 28l js @ sand
desert. Because of its vast size and strong
presence, it is often called great sand
desert (xS sy &1 ~a) or great Nafud
(s~ S 2 gaill), It extends between
latitude 27°00'N and 30°00'N, and
longitude 39°00'E and 43°00'E.
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From Tayma (sls) in west to Hayil (Jis) in
east, it stretches more than 290 kilometers.
Its width between Hayil and Dumat al-
Jundal (Jxall 4 50) reaches 225 kilometers.
This area fills a vast deformed basin (oval
depression) in northwestern Arabian
Peninsula. Its surface covers 67,300
square kilometers. (Another view suggests
103,600 square kilometers including
surrounding areas.)
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This is second largest sand desert in
Arabian Peninsula, after Rub’ al Khali (&0
S’ in south. These two sand deserts are
linked by long arc of sand called Ad Dahna
desert (sLaall &) jaa), formed by stream of
sand.
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Name An Nafud desert is said to come
from name “al-Nyhud, which means
dunes,” and “Nuhd, which is a prominent
shape of dune.” And changed from its
plural to Nafud. “ And also there are other
opinions.
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An Nafud desert (s)aa SI 2 5iill)is
represented by red sand and large
crescent dunes.
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Prevailing wind in An Nafud Desert blows
from west, forming transverse dunes and
barchanoid ridges in western part. In
northern and eastern areas near Hayil,
longitudinal dunes about 90 meters high
and several tens of kilometers long are
aligned almost in parallel. Valleys several
to over ten kilometers wide separate dune
chains, which extend in multiple rows
nearly straight from west to east.
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Moving east from there, dune orientation
shifts from northwest to southeast and
continues into Ad Dahna Desert. This
change reflects location and timing of sand
transport, prevailing wind direction, and
orientation of escarpments at each site.
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Another distinctive feature of An Nafud
Desert is shape of depression called Falj
(=) found in each dune forming
longitudinal dune. Falj is almost semi-
elliptical, shaped like giant trace of horse’s
hoof
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In longitudinal dune, terrain remains almost
In longitudinal dune, terrain stays almost
unchanged even when sand shifts,
remaining relatively stable. With rain falling
once or twice a year, depressions are often
densely covered with shrubs and grasses,
forming hammock-like vegetated landforms
also known as dikakah («S\»).
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J.G. Lorimer (1870-1914), British resident
representative in Arabian Gulf region,
noted: “Most striking phenomenon in An
Nafud Desert is unique dune depression
called Falj. Shape is semi-elliptical,
resembling giant horseshoe. Deepest part
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of its fingers always faces northwest, floor
rises toward southeast, and heel part lies
level with ground surface. Inner wall slopes
50 to 60 degrees from horizontal.”
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Falj varies from 0.4 to 80 hectares in size,
with average diameter of 260 to 370
meters and typical depth of 45 to 75
meters. Remarkably, despite unstable
sandy slopes, shape and size remain
unchanged year after year and across
generations. Rainfall within dunes is
insufficient to retain water in depression.
Each dune contains one Falj, and An
Nafud Desert holds vast numbers of them,
lining up in rows from west to east, even
along irregular rows.
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In 1878, when Mrs. Anne Blunt crossed An
Nafud Desert, she wrote: “First thing that
impresses me is its color. It turns bright red
when wet in morning ... but this desert isn’t
barren. On contrary, An Nafud is richer in
trees and meadows than any desert I've
ever crossed. Bushes such as ghada
(Haloxylon persicum) form tufts across
entire landscape ...”

Ghada is a shrub also used for firewood
(w3 las),
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Dikakah forms through growth of
vegetation such as small trees, shrubs,
and grasses, which develop into
innumerable small bushes. Dikakah
contributes to formation of parabolic dunes,
and Falj terrain with dikakah may also be
regarded as part of large crescent dune
category.
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Human activity has existed in An Nafud
Desert since ancient times. Oases are not
few, especially around Sakaka (\s\s») and
Dumat al-Jundal (Jxisll 2 53) in north. In
west, farm areas like Tayma () have
abundant wells, while in south, smaller
agricultural zones include Jubbah (&),
Rawdhah (&=5)), and Khottah (i-3). Other
water sites include Shagqiq (&2%), Khaw'aa
(sle s2), and Adhfa (sle).
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Rock carvings dating back 2,500 to 3,000
years remain around Tayma and around
Jubbah, once an ancient lakeside. Among
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these sites, Jubbah was inscribed as
UNESCO World Heritage in 2015.
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An Nafud Desert has always posed
obstacle to travel, yet remained place of
enduring appeal to both indigenous
inhabitants and foreign visitors. Elevation
varies across region; average altitude
along caravan route connecting Jawf and
Hayil reaches 914 meters above sea level.
Dune height often exceeds 100 meters,
and sand is so soft that even camels
struggle to pass. Sudden strong winds and
sandstorms make desert crossing even
more difficult.
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Upon hearing that it was nomadic land, |
also attempted to enter An Nafud Desert. |
tried twice and failed both times. After
several attempts, | received advice from an
elder: “Caravan crossing of An Nafud was
limited to periods when sand was firm after
rain.” | gave up then.
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Currently, a 350 km crossing road between
Dumat al-Jundal and Jubba has been
completed. In addition, a new road
connecting Hayil and Rafha (s\=8)) has
been constructed, along with a route from
Khaw’aa via Adhfa toward northeastern
margin. These developments seem to have
made An Nafud Desert much easier to
access today.
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1.4 Rub’ Al-Khali
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Southern Arabian Peninsula is a vast
desert region known as Empty Quarter or
Rub’ al-Khali. Bedouins (ss) living within
simply refer to it as rimal (J«_), meaning
sand.
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Rub’ al-Khali is a slightly deformed basin,
enclosed by Hajar Mountains (s~ Jus) to
east, Dhofar Mountains (ks Jus) along
Arabian Sea to south—including Qara
Mountains (2 Ji»), Jebel Mahrat (Jus
5_¢l), Jebel Hadhramout (< s« paall Jua),
and several plateaus—and by Jebel
Tuwaiq (& s= JL) to west. Northern edge is
bordered by Wadi as-Sahba.
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Rub’ al-Khali stretches about 1,200
kilometers east to west, with maximum
north—south width close to 650 kilometers.
Its area exceeds that of France, Belgium,
and Netherlands combined—approximately
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650,000 square kilometers—and ranks as
largest continuous sand desert in world.
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Rub’ al-Khali contains various dune
types—from isolated dome dunes in south-
central west, to extensive longitudinal
dunes in central region, star dunes in
southeast, and megabarchans in
northeast. Dominant long, straight
longitudinal dunes form parallel to

kEbDHH £, prevailing wind, some reaching up to 300
kilometers in length.
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southwest under influence of Shamal (Jw,
northeast wind). In southwestern Rub’ al-
Khali, such dunes may reach heights of
250 to 300 meters.

%)%5/1/\ ﬁ@\fi@%/ ﬂlhﬂrﬂaj‘éo)ﬁ)iﬁbb\
ZEE, < B ET, EHMERR X, 2
0&L®@E54ﬁ@ﬁﬁAbﬁT%D
DR E & FRNEN LT 2 & AR
WET,

Dune shapes are often difficult to identify.
Complex dunes combine two or more
types, indicating shifts in both wind
strength and direction.
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For further details, refer to chapter “8 Rub’
al-Khali”.

2 bR & T ORD - HiHE 2 Northern and Southern Dune
Areas
21V ) 7B 2.1 Syrian Desert
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Syrian Desert is a soil desert in northern
Arabian Peninsula. Also known as Syro-
Arabian Desert, it spans inland regions of
Syria, Jordan, and Iraq.

PIZs ) 7oA a T 2 INRE (e

=) HUFI U T oA T 7 ~fiivd
— 7 T T A A SRR KT ET, b
1) A DREIR AR ER « BRARASTD |
LT 7 — R E DT 7 7 RN
DIPPEA~E DR £,

Western extent reaches Orontes Valley
(=) ,¢) in Syria, and eastern edge
follows Euphrates Valley (</_% _¢) flowing
from Syria into Iraq. To north, it connects
with fertile grasslands and forests of
northern Syria; to south, it merges into
inland deserts of Arabian Peninsula,
including An Nafud.
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Much of region consists of plateaus that
gently slope toward eastern Euphrates.
Vegetation is sparse and mixed, combining
features of steppes and soil deserts.
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Many oases lie within this desert, including
Damascus (&<x2), Palmyra (<), and
others, long serving as stopovers for
caravans crossing this region.
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2.2 Sayhad desert (Ramlat al-Sab'atayn)
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Sayhad Desert (2¢), also known as
Ramlat al-Sab’atayn (ol 4ls ), is
sometimes spelled as Sayhad (xx=).
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Sayhad Desert lies in north-central part of
western Yemen, between Wadi
Hadhramaut (< »aa 535) and Wadi Jawf
(<5l s35). It spans 26,000 square
kilometers, extending 100 kilometers
north—south and 240 kilometers east—-west
across three provinces: Jawf (<), Marib
(«_k), and Shabwa (:5:5). Dunes are
relatively flat, composed mainly of
transverse dunes (barchanoid) and seif
dunes.
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In Marib region of Sayhad desert,
Qahtanites (0s:a3), who had already
ruled southern Arabian Peninsula, built
simple earthen dams and irrigation
channels in 23rd century BC and began
farming. By late centuries BC, farmers
along wadis flowing into Sayhad had
developed a civilization based on large
city-states, emerging around same time as
rise of Greece and Rome in Mediterranean
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Rulers of these city-states oversaw
massive irrigation projects. Most renowned
was construction of a great dam in Marib,
capital of Saba (). City-states around
Sayhad Desert grew wealthy through trade
in fragrances and luxury goods, highly
sought in Mediterranean markets of that
era, beyond Indian Ocean.
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Prosperity of these city-states led Rome to
call this region Arabia Felix (S < all),
meaning prosperous or happy Arabia. Into
this trade, they contributed locally
produced goods—most notably South
Arabian frankincense and myrrh, both
deeply tied to rituals including those of
Christianity.
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2.3 Ramlat al Wahibah (Sharqiya Sands)
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Wahiba Sands (4225 Ji ik ;) were named
after Bani Wabhiba tribe living in this desert,
but current official name is Ramal ash-
Shargiyyah (&84 Jw)).
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Located in southeast Arabian Peninsula, it
stretches 180 kilometers north—south and
80 kilometers east—west, covering 12,500
square kilometers. This desert was shaped
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during Quaternary period by southwest
monsoons and northeast trade winds
known as Shamal (Jwi).
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Wahiba Sands originally consist of five
regions, but can be broadly divided into
northern and southern areas, excluding
Jabin region. Jabin is a narrow, carbonate-
free zone with older sands, located in
southwest.
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Northern Wahiba, also known as upper
Wahiba, was shaped by monsoons and is
dominated by large megaridge systems.
These ridges are asymmetrical along
north—south axis, reaching 80 meters in
height with crest spacing of 1.0to0 1.5
kilometers.
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In contrast, southern Wahiba, also known
as low Wahiba, consists of transverse
dunes (barchanoid), linear dunes, sand
sheets, and sabkha fields, commonly found
in southern and eastern areas. Sand grains
in upper and lower Wahiba originate from
different sources
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Sand grains in upper Wahiba contain high
proportions of mafic minerals, formed
about 60,000 to 90,000 years ago. They
were mainly transported by local wadis
such as paleo-Wadi Batha and Wadi
Matam, which drain adjacent Hajar
Mountains.
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In contrast, sand grains in lower Wahiba
formed about 10,000 to 35,000 years ago
and show a more mineralogically mature,
quartz-rich composition. They were likely
sourced from Oman coast and adjacent
sabkha plains. Thus, sands in upper and
lower Wahiba originate from different
sources
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| 3 Small and medium-sized dunes
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3.1 Irqg Banban
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Irg Banban was a long, narrow sand dune
zone stretching between Jebel Tuwaiq
(Gesk Jus) and Buwayb escarpment (3xa
<), north-northwest of Riyadh. A small
star dune within this belt was widely
recognized as a local landmark.
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3.2 Irg Rithmah
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Northern part of Irqg Banban is also known
as Irq Rithmah.
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3.3 Irq al Wadi
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Irg al Wadi is a sand dune area covering
old riverbeds in upper reaches of Wadi al
Dawasir (!5 s315), centered north of
Khamasin (cssled).

20




34UV — I E

3.4 Uruq desert
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Urug desert ranks just below four major
dune fields of Arabian Peninsula in scale.
Its elongated stretch spans 1,000
kilometers from Qasim (ax<8) region in
north to Khamasin in Wadi al Dawasir
region in south, curving along western
edge of Jebel Tuwaiq and running almost
parallel to Ad Dahna desert along its
eastern edge.
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Uruq desert is a collection of elongated
dunes, with long bands of Nafud al Sirr in
north and Nafud al Dahi in south. On
northwestern side of Nafud al Sirr, Nafud
ash Shuqayyiqah extends south-southeast
from Unayzah (s)xe).
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Between Nafud al Sirr and Jebel Tuwaiq
lies a fan-shaped terrain known as Washm
(%5). This terrain is flanked by Nafud al
Thuwayrat to north and Nafud Qunayfidhah
to south.
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3.5 Uruq Subay
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Uruq Subay is a sand dune area in Arabian
Shield, located near border between
Riyadh emirate and Makkah emirate, south
of Mecca Road. It receives flow from Wadi
Subay (zu~ 2'5) and Wadi Ranyah (s

43 )), inland wadis that collect water on
northeastern slopes originating from ridge
between Taif (—k) and Bahah (4sb) in
Sarawat Mountains (<5 ) Jua).
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3.6 Nafud as Sirrah
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Wadi as Sirrah crosses new Makkah Road
(Riyadh—Makkah highway) 190 km east-
northeast of Zalim (alk) and 340 km west of
Riyadh. This wadi occasionally carries
surface water in winter.
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In parallel with this wadi, a band of red
dunes lies south of new Makkah Road.
This is Nafud as Sirrah, which extends
south and has some prominently large
sand mountains.
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About 10 km west of Wadi as Sirrah,
another band of red dunes approaches
new Makkah Road. This is Nafud as
Sakha. This dune belt forms a broad chain
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of dunes in the distance, but narrows to
only a few dozen meters where it crosses
new Makkah road.
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It seemed very strange to me that bands of
red sand dunes such as Nafud as Sirrah
and Nafud as Sakha exist deep within
Arabian Shield, which consists entirely of
igneous rocks.
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| understand that there used to be a north—
south sand flow from An Nafud desert to
Wadi al Dawasir region, either directly or
via Qasim, similar to Uruq desert and Ad
Dahna desert.
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These sand streams merge with Uruq
desert in Irq al Wadi to form a large sand
erg that flows into Rub’ al Khali. Sand also
heads south from Irq al Wadi towards
Najran (o), eventually flowing into Rub’
al Khali

3.777—F-vJ47

3.7 Nafud Al Urayq
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Nafud al Urayq is a sand dune zone
extending approximately 40 km south of
middle reaches of Wadi ar Rumah (25
4. l)). Part of Nafud al Urayq is designated
as one of Nature reserves in Najd (23)
region. Its area covers 2,036 square
kilometers.
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3.8 Nafud as Sakha
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Nafud as Sakha is a sand dune zone
extending south from 165 km east-
northeast of Zalim on new Mecca Road,
one of Arabian Peninsula crossing roads.
For more details, please refer to Nafud as
Sirrah.
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4 Dune zones in Uruq desert
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Nafud al Mazhur
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Nafud al Mazhur faces Nafud al Thuwayrat
from north, across boundary between Wadi
ar Rumah (%!l 315) and Wadi al Batin
(bW 52 5). Ad Dahna desert also crosses
this boundary.
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Nafud al-Thuwayrat
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Nafud al Thuwayrat lies west of Zilfi (),
extending from north-northwest to south-
southeast across Qasim—Riyadh Road.
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Nafud Ash Shuqayyigah
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Nafud Ash Shuqayyigah is located in
Qasim region and extends south-southeast
from Unayzah.

4477 —FK - A4 o)V

Nafud as Sirr
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Nafud as Sirr extends east of Unayzah in
Qasim region, passing between
Muzahimiyah (‘=) and Quwayiyah
(“%=£) on new Mecca Road, and reaching
Nafud al Dahi in a narrow band.
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Nafud Qunayfidhah
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Nafud Qunayfidhah extends from Shaqra
(¢12%) to Muzahimiyah along Jebel Tuwaiq.
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Nafud al-Dahi
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Nafud al Dahi runs parallel to southwestern
side of Jebel Tuwaiq, extending from west
of upstream of Wadi Birk (<4l 315) to Wadi
al Dawasir region.
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