Module 21
Eolian System




Deserts and Wind Action
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Desert Vegetation

Less than 25 cm rain per year

Photo by D




Deserts and Winds Topics

e Global Distribution of Deserts
— 10-15° latitude bands close to 30°N/S
— Great distance from ocean
— Rain shadows

e Characteristics of Deserts
— Lack of through-flowing streams - Internal
drainage
— Flash floods
— <25 cm of annual rainfall; few plants

e Desert Features in the Southwestern United States
— Basin & Range topography



Global Wind Systematics
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Important Controls:
-Solar Heating

s ' -Atmospheric Convection
-Coriolis Force (rotation)




Global Wind Zones
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Global Distribution of Deserts and Rainfall

|
160" 140° 120¢ 100" B0
o Yy 75 .‘ £ .
‘.. . . 3 ".. | _., : -f'
LA S b y
. LY ¢ ' .Ek L) 5
¥, .\ \ % « L e
ol if F AT [ ¥ . y ‘ ! i L
Lan T . St e
}',:" ‘J:\‘ < ! [ o
{ f',“' H 3'\‘ & ‘1
LN |
P . »::" i d
AN ¥
'.“;"I l> y : (4 ”,
40° 4y A\ Sy 3
o g ) 4 J M
1 4y RN \
\ [ - 4 :
/ : e
iy
B R e~ B — S S

Graat Basin
Sahara

30 Narth
Sonoran”
: 9 }

Nty ‘
Westemn

20
_;'-- v g
v ! 4
' ’

’ a +r= b

s ...~ S [
-~

r

Arid — Less than 25 :
centimeters per yeal ~ G I =

=

D Semiard - 2510 50 ‘
coniimeters par year £
¢ FPamagonia
106 B0° '7:60° 40° 20" 0" 20° a°
g | |




. I ‘

AN N h) :
yor )‘. \-‘f } ’
a0 5
S YIAE |
f“.-‘“‘.

HePaN ¥
Fon N
NN
\3' \:‘_)
154 )

LOESS DEROSITS
j Possili'e ar prabable

_] Delnile

Global Loess Deposits

Copyt gt @ MeCraw-Hill Zorgan ez, az, ~

~r,

S

Y
S

30

et

S

atr

- -

-

’

\ 4
A
e
e

’ Y’ / L II-'
.l'.
7 i
D B
; "I
]

60’

armissior rezdired 127 raoroz getizn 20 digplay.

_ :\"

120

140°

-GC‘J

) | ¥
ol |
-)al(fv‘ {e "_
»
A
a0

120¢

140"

'5(:"



Development of Rain Shadows

Copyright © MeGraw-Hill Corpaniss, ns Sermiss ot rec. red for reproducticr o deglay.
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Plateaus, Mesas, and Buttes

Caoyright 2 Mc3rzw-Hill Compariez. Inc. Permigs o0 recuirad for reproduction or display.
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Plateau: Broad, flat-topped elevated areas bounded by cliffs
Mesa: Flat-topped hill bounded by cliffs and capped by resistant rock
Butte: Narrow hill with steep cliffs



Plateaus, Mesas, and Buttes
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Monument Valley, UT

Photo by David McGeary



Formation of Hogbacks & Cuestas

Coayright 2 McGrew Hill Companics. Ine. PCrmission re2uirec 1or rearoduct on o disciey.
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Death Valley - Basin & Range
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Models of Graben Formation
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Desert Landforms
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Wind Action

* Wind Erosion and Transportation
— Dust storms and Sandstorms
— Blowouts
— Deflation: removal of fine particles from land
surface by wind action

— Development of loess: deposits of wind-blown silt
and clay composed of unweathered angular grains
of quartz, feldspar, etc. weakly cemeted by calcite.
High porosity (~60%).



McGraw-Hil Companies, Inc. Permission required for reproduction or dis

4




Effects of Wind Erosion

Photo by David McGeary



Wind Erosion and Desertification
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Ventifacts
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Photo by David McGeary



Blowout and Pillar Formation
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Desert Vegetation

Less than 25 cm rain per year

Photo by David McGeary



Sand Pillar
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Photo by N. H. Darton, U.S. Geological Survey



Dune Formation
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Monument Valley Wind Ripples
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Ripples on Dune Face
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Dune Morphology vs Wind Strength/Orientation
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B Transverse duncs D Longitucinal cures (seifs)

Barchan Dunes form when there 1s limited sand.
Parabolic Dunes require abundant sand and strong wind!



Barchan Dune Field - Mars
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Longitudinal Dune Field - Algeria
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