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plate l. ,,Landsat imagery sample areas on which measurements of linear width, length,

and wavelength were *id". Nornbers in parentheses refer to the regions listed in table

36. Each sariple is an area 50 km by 50 km, or 2,500 km2 (1,550 mi2) in a sand sea. A)

Kalahari Desert southern Africa; simple dunes B) Great Sandy Desert, Australia; simple

dunes C) Southwestern Rub' al Khali, Saudi Arabia; compound dunes D) Southwestern

Sahara; áompound dunes E) Namib Desert, South-west Africa; complex dunes F) Western

R.b' ai Khaii, Saudi Arabia; complex dunes." (Flom BREED and GR9W, 1979).
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Plate 8. "Landsat imagery of linear dunes A) in the Erg Bilma. Both simple and
compound linear dunes occur near Bilma in the same regìonal wind environment. B)
Annual and six monthly sand roses for Bilma, Niger, illustrate a wide unimodal high-
energT wind regime near the dunes. Arrow indicates resultant drift direction. Number in
center circle of rose is reduction factor. DP (drift potential, in vector units) is given for
each rose." (Fbom FRYBERGER, 1979).





Plate 6. SimPson Desert dunes'

ó"pu.t-.ot of Linds, South Australia)
(Poolowanna 1:250,000 photograph' SVY' 2445'



Plate 6. "Fishinghook" linear dunes of

rvestern China. (From CHINA TAMES HER

DESBRTS, 1977).
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Plate 7. "Honeycomb" linear dunes of

*".t"* China. (From CHINA TAMES HER

DESERTS, 1977).

Plate 8. "Dendritic" linear dunes of

ru".tã.o China. (From CIIINA TAMES HER

DESERTS, 1977).
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Plate 9. simple linear dunes from the Navajo Indian Resewation, northern Arizona,

U.S.A. (Flom BREED and GROW, 1979)'



Ptate lO. Linear dunes "with barchan-

like slip faces developed on their western

flanks as a result of gentle eastern wtn-

t-". *i"at. Central Wahiba Sands' Oman'"

(From GLENNIE, 1970')

Plate 11. Snow barchans of the Lake

E.i" .no." linked by the elongation of ole of

it " t oto. of the windward barchan' (FTom

HANNES and HANNES, 1982)'

rvhìtc to rcd sand.
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CIIANDRA, 1938).

Plate 14. Rotation canister set uP for

photography' (Flom HORST, 1970b)'
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Plate 16. "china-clay record of instability." The direction of disk rotation was

counterclockwise, the roiation rate was 3200 rev/min and the disk radius was 4.35 in'

(From GREGORY, STUART and WALKER, 1955)'



Plate 16' Longitudinal features developed on the bottom sand bed the rotation canister.(trÌom HORST, te70b).
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Plate 17' Stationary vortices produced jn a rotation tank while fluid was moved radially
across the bottom. (From FALLER and KAYLOR, f966).





Plate 19. Longitudinal features in

bottom sand bed of the rotation canister'

Note that in this instance only the fluid

near the fringe of the canister seems to have

succombed to an organìzed instability' (From

HORST, l97ob).

Twidale)'
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Ptate 22. A) 100 rn tower instrurnented for the observation of turbulant eddies over the

low canopy of a forest in central Eyre Penninsula, south Australia. Note that the pairs

of short extension arms, mounted with a cup anemometer and a shielded temperature

sensor, are logarithmicaily spaced. This is configuration is promptgd by the logarithmic

vertical variatlon in wind rp""a toa temperature. B) Long horizontal boom mounted with,

from right to left, wind vane and propellor anemometer, vertical wind component rotor

anemorieter, and hygrometer. The encasement for the thermometer mounted on the short

arm, of whici a ct"ir"r view is afforded in this image, is designed to shield the sensor from

direct solar radiation and wind. (chen Fa Zu, Chinese Academy of science).
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Plate 28. "Smoke laid parallel to the

wind by a plane flying horizontally. Note

the vertical development of points A and

B. Elapsed time between (i) and (ii) is 88

seconds." (Taken from WOODCOCK and

WYMAN, 1947).

Plate 24. "Installation of potential gra-
dient probes on wing of Tlipacer aircraft."
(From VONNEGUT, MOORE and MÄLLA-
HAN, 196l).

Plate 26. The instrumented fo¡emast
or noseboom of the de Ilavilland Buffalo air-
craft N326D of the N¿tional Center for At-
mospheric Research (NCAR), Boulder, Col-

orado, U.S. (tlom LENSCHOW, 1972).
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Plate 26. Landsat image of the area just to the south of Moomba ga,s camP. The study

ã""ã i",rrrr.ed ,,s,,. (stizelecki l:250,ó00 photograph, svY. 2548, Department of Lands,

South Australia).
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Plate 27. Eastern flank of the study dune'
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Plate 2t. The comparatively well vegetated eastern flank of the study dune





Plate 31. RiPPles on the studY dune

,ottu." as viewecl looking south and into the

wind.

Plate 33. A close-up view of the transi-

tion betrveen the dune and the interdune cor-

ridor (See Pt. 32).

Plate 32. A Point along the western

perimeter of the study dune at r¡vhich 
^the

iransition between the dune and the firm
material of the interdune conidor is abrupt'



Plate 86. "Clay leave,"erosional struc-

turesjust beyond the eastern perimeter of the

study dune.

Ptate 96. Interdune corridor area to
the west of the study dune consisting mainly
of low vegetation.

Plate 87' Grassy interdune area to the

east of the studY dune'

Plate 8E. Sandy interdune corridor
area just to the west of the study site with
a very sparse population of low vegetation'



Plate 89. Pebbly interdune corridor area to the west of the study dune with some low,

woody debris.

Plate 4O. Variable resistance wind vane utilizing a styrofoam tail and a DC 100

microampere meter.
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Electronic wind vane mounted on top o1 a - 2.5 m wooden pole forPlate 41.
measurements
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Plate 42.
monitoring

Grid of stakes planted over the study site for use in deposition/erosion



Plate 43. tacking theodolite and balloons before launching close to the western

perimeter of the study dune.
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Plate 44. Tracking theodolite - 200 m west of the dune.





Plate 46. Several examples of dunes that converge but do not coalesce can be found
in this image, most notably the three convergent dunes in the center. (Gason l:250,000
photograph, ïVY.2473, Department of Lands, South Australia. )
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Figure l. A) Section throügh a typical longitudinal dune. .B) Section through the sharp-crested

lc,n"gituclinal clunes founcl in the vicinity of Qinghai, central china
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Figure 2. The continental system of Australian linear dune fields.
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Figure S. A) Saharan and Sahelian linear deposition and deflatïon feature patterns
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Figure 4. The Àustralian cont¡nental arc of relict linear clunes and an approximation of
the mean trace of anc¡ent summer anticyclones (surface high pressure systems).
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Figure 6. Prevailing winds of thc modcrn surnnrer anticycbnc
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rlunes on the northeastern shore of Lake Frome. The forming dunes are greatly dìvergent from the
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Flgure 8. Transition from barchan to linear dune as a result of bidirectional winds.
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Flgure 9. strips of fine sand deposited during a storm and the hypothetical secondary circulation
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Figure fO. A) Roll vortices anrì longitudinal dunes. B) Roll vortices, longitudinal dunes, soaring

birds and longitudinal clouds or clouclstreets'

IRI-lI]lN, r9851

Figure 1la. Laterally stationary rvindrift-type linear dunes. llere clunes are presumably

aligned with mean sediment transport.



IRUBIN, t98sl

Figure 1lb. Linear clunes that cause dorvnward scouring during lateral migration' l)unes

.*"not aligned rvith tnean sediment transport'

IRUI]IN, 19851

Figure llc. Linear dunes that neither scour or clirnb during lateral migration



uìtJBlN, 19851

Figure lld. Linear dunes that climb at a slight angle during lateral migration
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Figurelle.I,inearclunesthatclimbatasubstantialangleduringlateralmigration



IRUBIN, 19851

Figure 1lf. Linear dunes "that accrete vertically without migrating laterally'" Ilere

dri", .." either alignecl wittr sedi¡nent transport, or deposition rate is unusually high'

IRUBIN, 1985]

Figure l1g. Liuear dunes that both accrete vertically and migrate laterally.
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Flgurc lZ. ..Tlacing of the northwest corner of Mcf)ill's topographìc sheet' showing dune trends

typical of the central Simpson desert. Observe the fantastic parallelism of the dunes, and the

systematic opening of the tuning-fork junctures üo the SSE. A count on the original map showed 8l
out of 83 junctures opening to the south."
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Flguro lS. "Dune proflles in relation to junctions as shown inset."
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l7o = velocity vector of the ambient

flow relative to the shiPs' and

f" = velocity vector of the constricted

flow relative to the shiPs'

Él > Y"l

F¡ and F, = no.mtl pressure gradient forces,

Po = ambient fluid Pressure, and

P" = fluid pressure in the region of contricted flow'
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Flgurc l{. A) Flow around ships travelling in parallel. B) Pressure ffeld and normal pressure

gradient forces upon ships travelling in parallel'
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Flgurc 16. "Circutation in the Bdnard convection cell"'
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Flgurc lO. Smoke chamber for the <¡bservation of microscale roll vortices' The convective fluid

tayir is between the hot iron plate and the cold glass plate'
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Figure 17. Wind field over an urban topography simulatcd qsing f)oppler radar data. The

win{ is {irected orthogonally out of the plane of the paper, towards the vierver, Note that the

wavelength of these roll vortices is approximately twice as large as ustral.
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Figure 64. Deposition/erosion pattern over the stucly site for f)ccentber 24, 1982 (8:30
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Flgure 66. Deposition/erosion pattcrn over thc strrdy'site for l)ecernber l'1, 1982 (3:1,'r
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during the ol¡servation interval.
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Figure 67. Deposition/erosion pattern over the study site for l)ecember 14, 1982 (3:15

fni¡ to April 10, 1983 (12:40 PM). South ancl southeasterly winds believed to have pre-

vailed during the observation interval.
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Flgure 66. Topographic change in the study site southern perimeter between l)ecember

8, 1982 and January 29, 1983.
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Flgure 6O. Topographic change in the crestãl axis between Decomber 8, 1982 and Jan'

uary 29, fg83. Note that the crãstal topography seems to translate with minor ¿istortion'

In a southwarcl migration of - 6 m, the separaiion betwccn thc two sunìnlits increa"sc¿ by
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Figure 67. A) Flow and sediment transport convergence in a zone centered on the
windrvard perimeter of the grid of stakes resulting in deposition. B) Florv and sediment
transport divergence in a zone centered on the leeward perimeter of the grid of stakes
resulting in erosion. Note that while florv changes linearly, transport changes cubically.
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Flgure 24. Above are shown "segments of two typical meanderìng streams! the Mississippi R'iver

nerr Gr.enville, N{iss. (a), and Rlackrock Creek in Wyoming (b), as well as a segment of an

experimental mean¿er foimed in a homogenous medium in the laboratory (c)." Dashed lines tr¿ce

the correspondent sine-ge¡rerat'ed curves.
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Figure 76. ,,Idealized flow pattern of a typical meander'" Vertical velocity profìles are

provirled for fìve sections at various points along the first bend (t' B' C, f) and E)' Note

the counterc.lockwise rotation of thã flo* ,ounãing this bend. Flow rotation would l¡e

clockrvise around the subsequent bend.''
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Figure 79. Flow and sediment transport cleflcction in the shallow water over I'he linear
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Figure go. ,,curves of neutral stability for a two-dimensional boundary layer with trvo-

dimensional ¿istur¡anles-l.i ì"..-tiscåus' instability; in the case of velocity profìles of

type with point of inflectiàri PI, the curve of neutral stability is of type a (5) 'viscous'

instability; ¡ ttr" "."" 
oi u"to.ity prolìles of type l> withot¿t point of inflexion' the curve of

neutral stabilitY is of tYPe b'"

<:::1:>

U

t
*',

l!

qS,

D\ t "r' s
ì

\

/ lMóuN
lLr ttì,\\

s

S = solino

[TWIDALII, 19721

I

,t

tf'

¡
t'
I
,I

t
'l

I
t

I

I

I

LÀKE PHILIPPI (SÀTINA)

Figure g7. ,,sketch of the Lake Phillipi area, near the eastern nìargin of the sitlpson

Desert in western C¿u..orfnn¡. Note thl leesicle u.tottncl sorlre 20 klll east'west' stancling

so're 30 'r above th" ;ä;i trre sari.a, ancr the relatc¿ ¿une 
'iclges."
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Figure 89. ,,Map drawn frorn air photographs of the Dia¡Dantina flood plain near

Birdsville, south-west Queensland, showing leeside mound and longitudinal sand ridges

extending frorn it."
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Flgure gO. The vertical velocity profile for flow, the resultant stagnation pressure varia-
tion with height and the pressure gradicnt created over the flowward sunface of an obstacle.

Pol =the stagnation pressure vector at arbitrary level d, and V? :the pressure graclient

vector.
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Flgure 91. Pressure gradient generation of vortical flow around an obstacle. Dashed line
s is the flow separation bounclary.
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Figure 92. 
^) 

Roll vo¡tices generated around a narrow obstacle. D) Vortical currents
generatcd arot¡nd the encls of ¿ wicle obstacle and rotors generated to leeward of the
obstacle's main body.
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Figure 93. Görtlcr instability or instability ovcr a concave surfacc. Notc that in gen-
eral, llow over a convex surface is intrinsically stable and flow ovcr a concave sr¡rface is
intrinsically u nstable.
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Flgure 94. Â) Â Ìrulge in a sancl shcet gives rise to roll vortices. B) 
^ 

longit,u<linal
rlcr¡ros;it,ion lail is frrrnrcrrl lo lcervarrl of llrc ori¡çin;rl brrlgc. Âs this linear nrounrl grows, thc
roll vorticcs it gives rise to intensify. Seconrlary vortices are l)ro(luced, arrrl those inil,iate
srrbsirliar¡'srrrfacc bulges. Cl) A sct of longit,urlirr;rl rnounrls anrl tlreir associiìtc(ì r'ortices
pairs l>cgins to fornr.
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Figure 9õ . The developntent of longitudinal dunes from a single dcbris mound. A)
original dcbris nror¡nd. B) 'flre atn¡rlifìcation of topograplric irregularities anrt t,he initiation
of longil,urlinal deposit,ion tails. O) 'l'he <leveloprrrent of longitudinal rlunes.
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Flgure g0. Leeward scconrlary flow anrl the resrrltant ìongituclinal deposit,ion in wincl

tunncl trials using pliusticene obst¿cles. V= vortices.
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Figure 97. \Yinrl rotor betu'tlcn trvo r:tlnvt'l'ging lincar dtln'¡s'
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Flgure g8. "Sine-generated curve (lop/ closely approximates the shape of real river

meàn¿ers. This means that the angular direction of the channel at any point with respect

to tlre r¡ean dorvn-valley direction (lourard the ilght) is a sine function of the distance

mea^sured along the channel (graph at boltont). At the axis of each bend (I), D and F)
the channel is directed in the mean down-valley direction and the anglc of dellection is
zero, rvhcreas at ear:h poiut of i¡lflc.ction (A, G, E and G) the angle of dc'flection reaches a

maximum value."
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Flgure 99. ,,Vertical variation of the wind distribution (llkman spiral)."
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Figure l0O. For flow over a concave surface, florv speecl decreases non-linearly with

disìance away from the center of curvature and approaching the surface. Centrifugal

acceìeration at any point is ec¡ual to the s<¡uare of the florv speecl divided by the distance

from the center ofcurvature. Thcrefore, flow centrifugal acceleration decre;uses non-linearly

fa-ster than {oes flow speed approaching the surface, ancl instability results. In the fìgttre,

o :centcr of curvaturc, r =r.,linl clistancc to any point of interesl' anrl rl"¡ =c-entrifrrgal
accclcration.




