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Symbol Name Definition Formula

: ; rdg
i mass d d of S, same density & massas P m= Po—>
duw volume d d of S, same volume as P V= _—f:
ds surface d d of 8. same surface as P §= '.'Td?
;. surface-volume d o of S. same external surface to dyy = d fd?

volume ratio as P
Ly ) rd:‘!;.?t"‘
=

dd drag d d of 5, same resistance to motion  Fp =
as P in a fluid with same viscosity
& velocity
dy terminal-velocity d o of S. same density &
terminal velocity as P in a fluid of
same density & viscosity

dy projected-area d o of 5, same projected area
as P resting in a stable position A= %dg
dp projected-area d = d of 5, same projected area Mean of all
as P in random orientation possible dg
de perimeter d d of 5, same perimeter as the L=,
projected outline of P
da sieve d width of the minimum square
aperture through which P will pass
dp Feret’s d mean distance between pairs of

parallel tangents to projected
outline of P

i ay Martin’s d mean chord length of projected
outline of P
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2mm < d <762 mm) :24-1
0.05mm < d <2mmy: })-2
0.002mm < d < 0.05mm, : L) -3
d < 0.002mmy : oL -4

:Qu\di_w\gyyﬁw

Soil Particle Size
a. Soil Science Society of America and U.S. Department of Agriculture Soil Particle Size Scale
Clay Silt S.and Gravel
v.ﬁnel fine I medlum' coarse [v.coarse
‘ 0.002 j 00501025 05 1 2mm 762
Particle size relative
Clay ‘.‘ Silt . . to a sand grain of
'.'.. 0.15 mm in diameter
=
Sand
T t b. MIT and British Standards Institute
Silt Sand ’ !
CIay fine [medlun[ coarse fine | medium | coarse Glavel StOHCS
0.0020.006 0.02 0.06 i !
42 08 2 mmc. International Society of Soil Science
Clay silt Sand Gravel
fine | coarse
0.002 0.02 0.2 2 mm
Suspension Saltation Creep
" ‘
Long-range transport | |
0.02mm  0.07mm 0.5mm
Short-range

LA ol Sl gy e s (1T S

PpT
pa = 2= d*pm) 3-h
8P (m . .
Pm) = 5;) A e et B e
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Air flow

¥ 555 s3] et o 14T S

Cb.w LSLp T ( O)l.m.;-\ 9 FU Fd sl Jriy Ol Fij Fg O sl (0) 4w S alad &

[ThgelaS pgsll ISt g (amy g 2laolll 0l (3 (55l 58y (P) 2okl Bb 39151 2

raFq +n(F —Fy) + ryFpy —iF; =0 8-
) el o s Al (3 i e i By

aqFq + a(Fi — Fy) + anFry — aF; = 0 O-Ty

n=aqd,n =a,d, rg = azd < 1l Dsbed U Al 5 5 ods o

= a;d,

Fgaaddt 53y Fy 4186 L2 nll b adlos s laeV) oS abolall o ) e
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IV )

Type

Study Height Concentration  Size
(pgm™3) (pm) (ms™")

Uy

Reference

LD§
LDS
LD§
LD§
LRT
LRT
LRT
LRT
LRT
LRT
LRT

LRT
LRT

Tm  8xI0%-25x10° <10 0.4-06
5m  4x10%26x10° <10 0305
-10m  10%10° <10 0306
-10m  26-13.735 <10 02-10

Bld. roof 280-5.000
Land 500
surf.

Land  3.6-32.3 <25
surf.

Land  14.662.1
surf.

Ocean  2-25
gurf.

Ocean  (.1-60
surf,

2000 m 2x 10°

980 hPa 10° <10
060 hPa 120 (ug ke™")  Clay

Gillette and Walker (1977), M
Gillette and Walker (1977), M
Nickling (1978), M

Nickling and Gillies (1993), M
(Gao et al (1992), M

Talbot et al (1986), M

Perry et al (1997), M
Prospero and Nees (1976), M
Prospero and Nees (1976), M
Pye (1987), M

Nickovic and Dobricic (1996),
I

Westphal et al (1988)., L
Tegen and Fung (1994), L

iy Zhan et al(1997), Gao et al (1997),duce et al (1991) Je im0 ae 502 55

sl gbUll 3 e dl- 3 sdlaes 3 aod g bl e ddez dega 3 LA Ot i) 5 JUsY) A

. Gb ) bl 3 e
Ucean Dry Wt Total

North Pacific 130  3.80 5.0

south Pacthe (.13 (.23 0.35

North Atlantic 2,90 L10 4.00

south Atlantic  0.20 0.27 0.47

North Indian 2.00 a.10 7.10

south Indian 022 0.60 (.82

(zlobal total 100 L0 2.50

5 OUE ) U 3 ol i 3 Gl ) UL e il degatt 3 LA Sl ) 5 JUY) A [ 1] o (3T guend!

b e
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Abstract: The deserts cover a large part of Algeria, where Ouargla is one of the most important
desert areas to possess multiple varieties of sand dunes that contribute to the desertification
phenomenon.

In this work, we tried to study and simulate the desertification phenomenon by tracking the
speed and direction of barchans sand dunes movement. By studying morphological and dynamic
characteristics with taking field data for different areas of the Taibat, we obtained a mathematical
model of sand dunes movement that can be considered to be, somewhat, a general model of
desertification, because, this type of dune is the most caused by studied phenomenon.

The results showed how much the dune movement was related to the prevailing wind mode in

this region and the general shape of sand dunes in all the studied areas.

Keywords: sand dunes, Barchans dune, boundary layer, transport and deposition equations, desertification.

Résumé: Les déserts couvrent une grande partie de I'Algérie, ou Ouargla est l'une des plus
importantes zones désertiques a posséder de multiples variétés de dunes de sable qui contribuent au
phénomene de la désertification.

Dans ce travail, nous avons essayé d'étudier et de simuler le phénomene de la désertification
en suivant la vitesse et la direction du mouvement des dunes de sable de type Barchan. Par I'étude des
caractéristiques morphologiques et dynamiques avec de données prise sur le terrain pour les
différentes régions du Taibat, nous avons obtenu un modele mathématique du mouvement des dunes
de sable qui peut étre considéré comme, un modele général de la désertification, parce que, ce type de
dune est le plus causé par la phénomene étudié.

Les résultats ont bien montré la grande liaison entre le mouvement des dunes de sables au
mode de vent dominant et a la forme générale des dunes de sable dans toutes les zones étudiées dans

cette région.
Mots-clés: dunes de sable, dunes de Barchan, couche limite, équations de transport et de déposition, désertification.




