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A
Aeolian erosion, see Ventifacts; Yardangs
Aeolian erosion and landform hierarchies,
622-623
Aeolian grooving, 621
Aeolian inverted topography, 622
Aeolian sediment transport
entrainment, 524-532
grain size, 527-528
processes, 525-526
Raupach model, 528-530
saltation intermittency, 526527
surface roughness, 528-532
threshold, 524-525
sand transport, 533—-548
bonding agents, 539-548
aggregated particles, 544
crusts, 544-547
moist particles, 539-543
measurement, 538-539
numerical simulation, 535
particle saltation, 533-534
prediction, 536538
saltation cloud, 535
splash, 533-534
wind profile adjustments to saltation, 535-536
streets, 532
transport modes, 518-519
windflow, 519-524
displacement height, 521
measurement, 523-524
profile adjustments to saltation, 535-536
Reynolds stress, 522-523
roughness, 521-522
shear velocity, 520
vegetation, 520-521
African Deserts, 634, 637, 696, 758, 764-766, 776777
Kalahari, 12-13, 128, 132, 134, 454, 563-566, 581, 583,
585, 637, 760, 764-765, 786
Lake Chad, 637, 698, 745, 805, 811

Libyan, 9-10, 616, 644-645, 759, 773, 779-781, 805-806

Namib, 10-12, 40, 85, 129, 130, 135, 141-144, 190, 194,
563-565, 567, 571, 574, 576-577, 579-587, 600,
605, 612, 616, 618, 620, 622, 632-634, 638, 760,
765, 773, 800

Sahara, 117, 195, 563-565, 567, 583-584, 613, 616,
618-620, 637, 640-641, 644, 680, 685, 690,
699-701, 714, 757-760, 765-766, 777-785, 801,
803-812

geomorphic history, 804-812
Cenozoic deep weathering, uplift and erosion,

806-807

Cenozoic volcanism, uplift and rifting, 807-808
late Cenozoic dessication, 808-810
Palaeozoic and Mesozoic sedimentation, 805-806
Precambrian tectonic legacy, 804—805
Quaternary climatic fluctuations, 810-812

Alluvial fans

active depositional lobe, 420
apex, 420
climate change, 444
conditions for development, 420-422
controls on fan processes, 444451
adjoining environments, 447449
catchment lithology, 444445
catchment shape, 445-447
climate, 449-451
tectonics, 451
distributary channels, 443-444
as Evidence of Climatic Change
importance of high magnitude floods, 732-733
limitations, 723-729
dating methods, 725-748
lack of control, 728-729
sedimentology, 725
persistence in alluvial fan studies, 723
transition-to-drier-climate model, 729-730
evolution, 457-458
features, 415-420
cross profiles, 415417
radial profiles, 415417
feeder channel, 420
forms, 451-454
composite morphology, 452-453
cross profiles, 453
incised channels, 453
plan view, 453
radial profiles, 453454
constituent morphology, 452
incised channel, 420
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intersection point, 420
morphometric relationships with catchments,
454-456
fan area vs catchment area, 454-455
fan slope vs catchment area, 455456
primary processes, 422-438
colluvial slips, 427
debris flows, 427-432
earthflows, 425-426
incised channel floods, 434
non-cohesive sediment-gravity flows, 432
rock avalanches, 423-425
rockfalls, 423
rock slides, 423
sheetfloods, 434-438
secondary processes, 438-442
bioturbation, 440
groundwater, 440
neotectonics, 440
reworking by water, 438
reworking by wind, 438-439
soil development, 442
weathering, 440442
wind deposition, 438-439
sieve lobes, 442
types, 456457
bedrock deposits, 456
cohesive colluvial deposits, 456-457
non-cohesive colluvial deposits, 457
Alveolar weathering, 211
See also Tafoni; Cavernous weathering
Arabian Desert, see Middle Eastern Deserts
Aridity
causes, 799-802
index, 4
Arroyos, 709-711
Asian Deserts, 616-617, 634, 637, 644-645, 696, 731-732,
746-749, 758, 761, 782, 800, 802
Gobi, 89, 306, 731, 802
Taklimakan, 15, 616
Tarim Basin, 15, 306, 620
Thar, 13-14, 583
Atacama Desert, see South American Deserts
Australian Deserts, 15-16, 81, 107, 109-110, 124-127,
129-133, 135-143, 162, 168, 190, 193-197, 287,
306-307, 319, 341, 352, 401, 581, 585, 616,
622, 636641, 644, 646, 696, 700, 706709, 717,
758, 761, 764-766, 786787, 800, 803-804,
813-818
geomorphic history, 813-818
Cenozoic deep weathering, uplift and erosion, 814
late Cenozoic dessication, 814-815
Palaecozoic and Mesozoic sedimentation, 813
Precambrian tectonic legacy, 813
Quaternary climatic fluctuations, 815-818
Lake Eyre, 113, 363, 637, 708, 730-732, 745-746,
817-818
Simpson, 563-565, 585, 638, 761
Strzelecki, 563, 585, 761, 817
Tirari, 817

B
Badlands
architecture, 274-284
evolution, 274-280
fluvial processes, 280-284
mass wasting, 269
modelling evolution, 284-285
piping, 271
rainsplash, 272
regolith, 266-268
runoff erosion, 272-274
wash processes, 270-271
weathering, 268
Barchans, see Crescentic dunes
Basin and Range, see North American Deserts
Biogeomorphology, 22
Bornhardts, see Inselbergs; Rock slopes
Boulder-controlled slopes, 233
See also Rock-mantled slopes

C
Calcrete, see Duricrusts
Cavernous weathering, 71, 213
Cenozoic climates in deserts, 802—-804
Channel flow, 325-329
Channel gradient, 285, 363, 364, 703, 711
Chihuahuan Desert, see North American Deserts
Climate, 4-5
See also, Aridity; Desert climates; Precipitation
Climate change in deserts, 5, 444, 799-824
impact of climatic events on deserts, 818-819
impact on human activity, 776-789
in relation to
alluvial Fans, 723-742
archaeological record, 774—790
issues of scale, 774-776
dunes, 757-772
hillslopes, 75-94
lakes, 743-756
rivers, 695-721
See also Layered rock slopes, Rock-mantled slopes
Closed lake basins, see Hemiarid lake basins
Colorado Plateau, see North American Deserts
Connectivity, 55
Coppice dune, see Nebkha(t)
Crescentic dunes, 562-563
Crusts, 48, 87, 102, 241, 544-547
microphytic, 48
Cyanobacteria, 48, 86

D
Death Valley, see North American Deserts
Debris-covered slopes, 233
See also Rock-mantled slopes
Debris flows
on alluvial fans, 427432
on rock-mantled slopes, 257-258
use of rock varnish, 667
Debris slopes, 233
See also Rock-mantled slopes
Desert Climates, 4-5
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See also Aridity
Desert depressions, 621-622
Desert Geomorphology, 3—6
future research directions, 90-92, 175-178,
548, 587
Desert pavement
gravel source, 116-117
morphology, 114-115
origins, 115-116
use of rock varnish, 663-666
Desert soils, see Soils
Desert varnish, see Rock coatings; Rock varnish
Discontinuous gullies, 714
Dry debris movment, 256, 257
Dunes
airflow, 568-571
compound and complex dunes, 583
erosion and deposition patterns, 571-576
as Evidence of Climatic Change
Africa, 757-761, 764-766
Asia, 761, 764-766
Australia, 761, 764-766
North America, 761-764, 766769
initiation, 567-568
long-term dynamics, 576-577
morphological controls, 577-581
sand supply, 580
sediment characteristics, 578
vegetation, 580-581
wind regimes, 578-580
orientation, 581-582
processes, 567-576
relict, 12
types, 15, 558, 562, 564-566, 577, 579, 580,
585, 587
Crescentic, 562-563
linear, 563-564
parabolic, 566-567
sand sheets, 567
star, 565-566
wind ripples, 559-561
zibars, 567
Duricrusts
calcrete, 123134
chemistry, 129-131
distribution, 123
intergrades to silcrete, 140-141
mineralogy, 131-132
morphology, 124-129
origin, 132-134
terminology, 123-124
gypsum crusts
chemistry, 142-143
morphology, 142
occurrence, 141-142
origin, 143-144
silcrete, 134141
chemistry, 137-138
distribution, 135
intergrades to calcretem, 140-141
mineralogy, 138-139

morphology, 135-137
origin, 139-140
terminology, 134—135

Dust

E

deposition, 641-649
factors, 642-644
loess, 89-90, 644—649
oceanic, 641-642
terrestrial, 642
emission
global emission, 634—636
global emission models, 636637
meteorological conditions, 639-641
cold fronts, 639-640
depressions, 640
mountain winds, 640-641
thundery conditions, 640
sub-continental emissions, 637-639
particle characteristics, 629-631
production, 631-634
aeolian abrasion, 633
weathering processes, 632—-633

Ecohydrology, 22
Ergs, see Sand seas
Evaporation, 314-317
Evolution, 3, 4, 17, 22, 42, 48, 54-57, 90-93, 101, 108, 109,

F

124, 138, 173, 189, 219, 274, 288, 588

Flatirons

G

climatic thresholds, 689-690

lithological and structural controls, 686—689
mode of formation, 685-686

timescales for formation, 690-691

Geoarchaeology, 773-774
Gibber, 16

Gobi Desert, see Asian Deserts
Groundwater, 323-325

on alluvial fans, 440

Gullies

H

erosional processes, 287-288
modelling evolution, 288-293
vegetation effects, 286287

Hamadas, 115
Hemiarid Lake Basins

applied palaeolake studies, 507-511

changes, 475-477

as Evidence of Climatic Change
geomorphology of Palaeolakes, 746748
palaeoclimatic reconstruction, 752—754
palaeolakes, 744-745
sedimentology and stratigraphy, 752
techniques, 749-752

hydrographic change, 480-485

hydrographic closure, 471-474
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hydrographic connections, 478-479
hydrographic continuum, 479-480
hydrographic fitness, 481
hydrographic responsiveness, 481
lakebed landforms, 496-501
aeolian deposition, 499-500
aeolian erosion, 499-500
lakebeds, 489—490
lakebed sediment sinks, 495-496
lakebed sediment sources, 490-492
lake shorelines, 668
lakeshore sediment pathways, 492-495
origins, 474-475
palaeolake studies, 501-507
topographic closure, 471-474
Hillslopes, see Layered rock slopes; Rock slopes; Rock-mantled
slopes; Badlands
as evidence of climate change
dry periods, 677682
effects of slope type, 682—-685
indicator potential, 676677
resistance to change, 675-676
use of rock varnish, 666—-668
Hydrology, 303-329

I
Indus, 13
Infiltration, 43, 47-48, 240-243, 312-314
Inherited landforms, 196—-198
Inselbergs
on pediments, 388—389
See also Rock slopes
Islands of fertility, 32, 50

K

Kalahari Desert, see African Deserts
Karst, 86-88, 195-196

Kthib, see Nebkha(t)

L
Lake Basins, see Hemiarid lake basins
Lake Bonneville, see North American deserts
Lake Chad, see African Deserts
Lake Eyre, see Australian Deserts
Lake Lahontan, see North American Deserts
Lake Lisan, see Middle Eastern Deserts
Lake Manix, see North American Deserts
Layered rock slopes
caprock, 205-206
caprock backslopes, 206-207
climate change, 213-218
evolution, 218-228
backwasting, 220-222
fluvial downcutting, 222-224
groundwater sapping, 224-227
planform, 219-220
hoodoos, 209-210
processes, 201-203
See also Evolution
rates of erosion, 203-206
sapping, 210-213, 224-227

scarp evolution, 200-201, 218-228
segmented scarps, 208-209
Libyan Desert, see African Deserts
Linear dunes, 563-564
Loess, 89-90, 644-649
Lunettes, 818

M
Microtopography, 113-114
Middle Eastern Deserts, 634, 639, 704, 777, 784-786
Arabia, 141, 198, 566, 583-585, 636, 641, 644, 685,
778,784
Lake Lisan, 745, 747, 761
Negev, 40, 78, 169, 175, 240, 251, 268, 312, 319, 342, 346,
352, 357-358, 712, 716, 761
Mojave Desert, see North American Deserts
Mountain front, 382

N
Namibian Desert, see African Deserts
Nebkha(t), 4041
Negev Desert, see Middle Eastern Deserts
North American Deserts, 16—17, 616, 696, 761-764, 766-769,
787-788
Basin and Range, 377, 385, 391-393, 420, 422, 451,
730, 745
Chihuahuan, 50, 131, 251, 306
Colorado Plateau, 17, 153, 159, 198, 200-203, 206-210,
213-217, 223-224, 362, 421, 436, 438, 440,
444448, 451, 458, 482, 496, 600, 665-666, 668,
677-678, 681-682, 711
Death Valley, 85, 109, 124, 390-391, 727,
731,734
Great Basin, 50
Lake Bonneville, 509-510, 745, 747
Lake Lahontan, 510, 745, 747
Lake Mannix, 764, 766
Mojave, 48, 50, 106-107, 131, 133, 169, 234-235, 237,
249, 258, 306, 315, 323, 383-387, 389, 391410,
405, 544, 584, 600, 607-608, 611-612, 621, 638,
642-643, 666, 668, 677, 686-690, 730, 757,
763-764, 766768, 787
Sonoran, 169, 237, 306, 315, 383-384, 389, 393, 398-400,
584, 666, 668, 733, 763-764

(0]
Okovango Delta, 12
Overland flow, see Runoff

P
Parabolic dunes, 566-567
Patterned ground
gilgai, 109-112
surface cracks, 112-113
Pediment flatirons, see Flatirons
Pediments
age, 398-399
alluvial boundary, 383
classification, 379-380
definitions, 378-379
development, 389-399
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climatic influences, 393
lithological and structural influences, 389-391
rates of downwearing and backwearing, 394-398
tectonic influences, 391-393
time, 393-394
dissection, 385-388
drainage, 385-388
formation, 402409
drainage basin development, 403—404
lateral planation, 402—403
range front retreat, 403
valley development, 403
inselbergs, 388-389
longitudinal slope, 383-385
morphology, 380-382
pediment association, 380
processes, 399401
subsurface weathering, 400—401
surface processes, 399—400
regolith, 389
regrading, 401
suballuvial surface, 383
transverse profile, 385
Phytogenic mound, see Nebkha(t)
Piedmont, 380
See also Alluvial fans; Pediments
Piedmont junction, 238-239, 382-383
Pipes, 271
Plants
canopy, 34-42
interception, 39, 311-312
roughness, 36-38
stemflow, 39
channel bank stability, 352-356
competition, 32
connectivity, 55
facilitation, 32
microclimates, 34
mounds, 4041
pattern, 2254
photosynthetic pathways, 27-32
phreatophytes, 317
responses to stress, 24-27
roots, 4347
transpiration, 314-317
Playa, see Hemiarid lake basin
Prandtl-von Karman equation, 519
Precipitation, 304-308
intensity, 308
magnitudes, 304-308
spatial variability, 310-311
temporal variability, 308-310

Q
Quaternary
late Quaternary climates and human activity in deserts,
776-789

Africa, 776-784
Australia, 786787
Middle East, 784-786
North America, 787-788

South America, 788-789
Southern Africa, 786

R
Rainsplash, 252-255
on badlands, 272
Raupach model, 528-530
Rebdou, see Nebkha(t)
Reg, 115
Rehboub, see Nebkha(t)
Riparian vegetation, 45
Rivers
bank stability, 353-356
bed configuration and texture, 356360
bedforms, 358
gravel-bed texture, 358-360
bedload transport, 342-349
channel gradient, 364-365
channel morphology, 349-360
cross-sectional form, 352-356
equilibrium, 350-352
formative events, 350-352
channel pattern, 360-364
dissolved load, 334-335
as Evidence of Climate Change
arroyo problem, 709-711
channel planform, 702-709
continental drainage, 696700
deposits, 711-718
fluvial landform reconstruction, 700-702
longitudinal profile, see Channel gradient
sensitivity to climate change, 695-696
suspended bed material, 336-340
suspended load, 335-336
wash load, 340-342
Rock coatings
as a Chronometric tool, 173—-175
carbonate, 173-175
lithobionts, 175
oxalate, 175
rock varnish, 173
formation, 159-173
carbonate crusts, 172
fissuresol coatings, 159—-160
iron films, 170-172
lithobionts, 160—164
oxalate crusts, 172
rock varnish, 164—166
salt crusts, 172-173
silica glaze, 166-170
geochemistry model of Development, 155-159
geomorphic controls, 156—157
habitability for lithobionts, 157
inheritance from the subsurface, 157
transport pathways, 157
barriers to transport, 157-159
Rock-mantled slopes
climate change, 258-259
erosion by hydraulic processes, 248-256
concentrated runoff, 255-256
raindrop detachment and erosion, 252-255
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unconcentrated runoff, 248-255
form, 233-238
gravitational processes, 256-258
debris flows, 257-258
dry debris movement, 257
dry ravel, see Dry debris movment
hydraulic processes, 239-248
concentrated runoff, 245-248
infiltration, 240-243
unconcentrated runoff, 243-247
particle size, 233-238
Rock slopes, see also Layered rock slopes
bornhardts, 193-195
etch processes, 196-198
inherited forms, 196-198
karst, 195-196
mass wasting, 192-193
rock mass strength, 189-190
sheeting, 191-192
structural influences, 190
Rock varnish
as Evidence of Climatic Change
microlamination revolution, 658
uses
debris flows, 667
desert pavements, 663—666
hillslope processes, 666—667
hydraulic processes, 668
landslides, 666
palaeolake shorelinesm, 668
soil processes, 663—-666
weathering processes, 662—663
See also Rock coatings
Runoff, 272-274, 317-322
See also Badlands; Rock-mantled slopes

S
Sahara Desert, see African Deserts
Sand seas, 583-590
dune patterns, 585-590
Sand sheets, 567
Scarps, see Layered rock slopes
and climate change, 677
Sheetfloods, 434-438
Silcrete, see Duricrusts
Simpson Desert, see Australian Deserts
Slopes, see Layered rock slopes; Rock slopes; Rock-mantled
slopes; Badlands
Soils
classification, 107-108
duripans, 106-107
gilgai, 109-112
horizons
argillic, 103
calcic, 105-106
cambic, 103
gypsic, 105-106
nitric, 104-105
salic, 104-105
vesicular, 102—-103
landscape development, 108—109

surface cracking, 112-113
use of rock varnish, 663-666
Sonoran Desert, see North American Deserts
South American Deserts, 788—789
Atacama, 14-15, 40, 84, 141, 583, 647, 773, 778, 800
Star dunes, 565-566
Strzelecki Desert, see Australian Deserts

T

Tafoni, 71, 78, 83, 85, 195, 211-213
Taklamakan Desert, see Asian Deserts
Talus flatirons, see Flatirons

Tarim Basin, see Asian Deserts

Tectonic events and deserts, 818-819

Thar Desert, see Asian Deserts
Transmission loss, 324-325
Trigger-transfer-reserve-pulse model, 54-55
Two-layer hypothesis, 54

A\
Vegetation, see Plants
Ventifacts, 597-613
abradants, 605-608
dust, 605-606
sand, 606—608
environment of formation, 598-599
erosional forms, 600-605
abrasion-hardened surfaces, 605
etching and fretting, 603—-604
facets, 601
flutes, 602
grooves, 602-603
helical forms, 604-605
pits, 601-602
scallops, 602
smoothing of rock surfaces, 601
formation, 608-612
characteristics of the particle, 610
height of abrasion, 609-610
magnitude of erosion, 608—-609
rate of abrasion, 611
susceptibility of target, 610
topographic influences, 611-612
morphology, 600-605
lithological control, 600
processes of rock destruction, 605-608
use in determining palaeocirculation, 612—-613

w
Water balance, 322-323
Weathering
albedo effects, 75-76
biochemical, 83-84
cavernous, 71
See also Tafoni
chemical, 83-88
fog, 78
future directions, 90-92
karst, 86—88
loess, 89-90
mechanical, 76
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microclimate, 73 form and scale relationships, 617
moisture effects, 77-83 history of yardang research, 615-616
fog, 78 mega-yardands and ridge systems, 613-615
precipitation, 78 meso-yardangsm, 615
salt, 80-83, 88 models of yardang development, 619-620
orographic effects, 77-78 processes of formation, 617-619
tafoni, 83 abrasion, 617-618
salt, 76 deflation, 618
simulations, 71 fluvial erosion, 618-619
temperature effects, 70-77 mass movement, 619
thermal stress, 74-77 weathering, 619
use of rock varnish, 662-663 rates of formation, 620
See also Cavernous weathering wind-tunnel simulations, 621
Windflow, see Aeolian sediment transport
Wind ripples, 559-561 V/
Zibars, 567
Y

Yardangs, 613-621
factors affecting distribution, 616617



