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abutment scour, 404–5, 407

accuracy, 179–81

acid mine drainage, 369

acute toxicity, 370

advection-dispersion, 186–95, 366–7

aggradation, 41, 43

aggradation time scale, 323, 335, 341

aggradation-degradation scheme, 195–7

algae bloom, 368

alluvial fans, 323–5

alluvial rivers, 117

alternate bars, 277–8

alternate depths, 139

anabranches, 321–2

anaerobic conditions, 365

anastomosed rivers, 321–2

anchor ice, 422

angle of repose, 8, 10

annual exceedance probability, 108

aquatic habitat, 358–60, 375

armor layer, 304

armoring, 300, 304–7

Arrhenius, 364, 377

arroyos, 300

articulated concrete mattresses, 241

at-a-station hydraulic geometry, 118, 120–2

Atchafalaya River, 123–4, 200–1, 303, 387–8

Atlantic salmon, 371–2, 376–7

avulsing, 322

backward differences, 180

backwater profiles, 145–7, 152

baffle blocks, 143

bankfull discharge, 263–4

bars, 320–2

bed load, 38

bed material discharge, 297–8

bed material resuspension, 439

bed shear stress, 126

beginning of motion, 304

Bell River, 169

benching, 232

benchmark, 118

bendway weirs, 254–6

benthic populations, 360

Bessel function, 284, 287–8

Big Thompson River, 92–4

binomial distribution, 107

bioaccumulation, 370–1

biochemical oxygen demand, 363–6

bio-engineered surfaces, 357–8

Bonnet Carre Floodway, 379–80

Borland scale, 295

borrowing pit, 382

bottom vanes, 399–400

boulder clusters, 360

boundary conditions, 191–3

Boussinesq momentum correction factor, 43, 45

Box and Whisker plot, 88, 129, 131–2

brackish water, 446–7

Brahmaputra River, 318–20, 327

braided river, 317–22

broad crested weir, 141, 257

broad-crested weir scour, 396–7

brush mattress, 359

bucket dredge, 418–19

Cache la Poudre River, 289, 354

caisson, 244

canal headworks, 398–401

cantilever walls, 243

capture-recapture, 447

Cartesian coordinates, 14, 15

CASC2D model, 55

caving, 300

central differences, 180

centrifugal acceleration, 27–8

channel avulsions, 323–5

channel evolution model, 351–3

Chaudiere River, 113–14
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Chezy coefficient, 126

Choctaw Bar, 413–14

chronic toxicity, 370

chute cutoff, 277

circular cells, 392–3

cofferdam, 389, 391–4

cohesive banks, 231

cohesive soil strength, 207

coir roll, 359

cold front, 52

Colorado River, 113

complementary error functions, 367

complete equilibrium, 65–8

complete model similitude, 335, 340–2

composite roughness, 136–7

compound section, 136, 150

conjugate depths, 143

conservation of mass, 18

conservation practice factor, 73–5

consistency, 180–1

construction dewatering, 389

continuity equation, 18–22, 154

continuous spill, 367

contraction scour, 403–4

convective acceleration, 17

convergence, 180–1

Coriolis acceleration, 17, 441–3

Coriolis energy correction factor, 43, 45

Cottage Bend, 426

Courant Friedrichs Lewy condition, 182

Courant number, 181

crab angle, 409

critical hillslope height, 211–13

critical shear stress, 8, 34

critical shear velocity, 8, 34

cropping management factor, 72–5

cross section geometry, 118–19

CSU equation, 405

CSU Hydraulics Laboratory, 333, 336, 340

CSU-CHILL radar, 83–4

culvert scour, 394–6

cumulative criterion unit, 349

cumulative distribution function, 85–6, 89

cut and fill, 232

cutterhead dredge, 419–21

cylindrical coordinates, 14–15

daily rainfall precipitation, 89–90

Darcy-Weisbach friction factor, 128, 131, 133

database, 293–4

debris flow, 175

deep water waves, 431

deformable channels, 197

degradation, 41, 43, 301

degradation depth, 306

degrees of freedom, 336

demonstration erosion control, 352–3

dendro-chronology, 278

densimetric velocity, 446

density currents, 202

depth-averaged velocity, 134

depth-limited waves, 440

detention storage, 350–1

diaphragm cells, 392–3

diffusive wave approximation, 155, 161

dimensionless particle diameter, 33, 338

dimensionless variables, 2

dipper dredge, 418–19

direct step method, 147

dispersion coefficient, 186, 194

dispersion startig point, 367

disposal of dredged material, 420–1

dissolved oxygen, 361–6

diversion tunnel, 389

Doce River, 377–8

dominant discharge, 264

double levee, 382

double mass curves, 295

downstream hydraulic geometry, 262–3, 265,

272–6, 298–9

downstream mobility, 285

downwind difference, 179–80

drainage network, 47, 48

drainage trench, 383

dredging, 418–21

dredging costs, 397–8

drop structures, 255

Dry Creek, 309–10

dry specific mass/weight of a mixture, 12

Duksan Creek, 82

duration curve multiplication coefficient, 99

dustpan dredge, 419–20

dynamic response, 299

dynamic similitude, 332

dynamic variables, 2, 5–6

dynamic wave approximation, 155, 161

Earth rotation, 441

ecology, 348

effective stress, 207–8, 214

elliptic equations, 177

end-dumping, 389–91

energy correction factor, 135

energy grade line, 32–3

engangered species, 372–4

environmentally sound, 375

ephemeral streams, 165–6

equations of motion, 22–4

equilibrium width, 302

error functions, 90

estuary barrage, 451

eutrophication, 368

evapotranspiration, 49–51

exceedance probability, 87–9, 97

excess rainfall, 58, 59

Exner equation, 40–1, 323
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explicit formulation, 180

exponential distribution, 86–9

fabric encapsulated soils, 357

factorial function, 90

Fall River, 269–71, 289

falling limb, 160, 167

fences, 252

fetch length, 438–40

fetch-limited waves, 440

field surveys, 293

finite difference grid, 178

fish endurance, 361–2

fish Froude number, 361

fish kill, 364–6, 368

fish-friendly structures, 360

flap gates, 383

Flood Control Act, 385

flood frequency analysis, 105–6

flood stage, 170

flood storage, 351

flood wave celerity, 155–8

flood wave diffusivity factor, 160

floodplain flow, 151

floodplain roughness, 355–6

flood-tolerant vegetation, 236

floodwall, 382

Floodwave attenuation, 379–80

flow convergence, 41, 43

flow conveyance, 130, 133, 150

Flow duration curves, 96, 98–9, 101

flow duration-sediment rating curve method, 112

flow pulses, 165–6

fluvial system, 292

flux-average concentration, 36

forward differences, 180

Fountain Creek, 102–3, 115

frazil, 422–4

freeboard height, 356

friction angle vs saturation, 212

friction similitude, 334

Froude similitude, 332–5, 337

FTBS, 180, 183–4, 191

fundamental dimensions, 1

gabions, 240–1

gamma distribution, 91, 104

general scour, 402–3

Geographic Information System, 293

geometric similitude, 331

geometric variables, 2

geomorphic diagrams, 317, 321–2

Goodwin Creek, 169

gradation coefficients, 9

grade control structure scour, 394–7

grade control structures, 255, 354

gradient restoration, 353

gradually-varied flow, 145–7

grate inlets, 424

gravel mining, 309–10, 353–5

gravity walls, 243

gravity waves, 427

Green and Ampt, 54–9

Green law, 436, 444–5

grid Peclet number, 189–91, 204

group celerity, 436–7

groyne, 247

guide walls, 399

guidebanks, 249

gullying, 300

Gumbel distribution, 104–5

habitat suitability, 373

hanging dam, 423

hardpoints, 247

harmonic analysis, 444

headcut, 307–9, 325, 353

Helley Smith, 270

high drop structure, 257

high-order finite differences, 185–6

hillslope stability, 209–15

hopper barges, 408–9

horizontal drains, 232

horseshoe vortex, 406

hummocked ice, 422

hurricanes, 52–3, 438

Hwang River, 101

hydraulic grade line, 32–3

hydraulic jump, 144

hydraulic model, 331

hydraulic similitude, 330–3

hydraulic structures, 394–7

hydraulic suction dredge, 419–21

hydraulic time scale, 342

hydraulically rough boundary, 127

hydrologic cycle, 49, 51

hydropower benefits, 397–8

hydroseeding, 236

hyperbolic equations, 177, 187

hyperbolic functions, 90, 428

hyporheic zone, 369

hypsometric curve, 47–8

ice, 421–4

ice compressive strength, 422

ice jam, 423

ice mass density, 421

ichtyomechanics, 360

ideal cross section, 261

Imha Dam, 202

implicit formulation, 180

incising, 300

incomplete model similitude, 342–4

infiltration potential, 55–7

infinite slope stability analysis, 209–10

infrared imaging spectrometer, 349
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instantaneous spill, 366–7

invasive species, 359

Jamuna River, 37, 46, 318–20, 326–7, 344

jet scour, 394–7

jetty fields, 253

J-hooks, 360

Julien-Wargadalam, 273–4

Kellner jacks, 253

kinematic similitude, 332

kinematic variables, 2

kinematic viscosity of water, 5, 6

kinematic wave approximation, 155, 161

Kleitz Seddon law, 156

Kort nozzles, 408

Kosi River, 324

La Grande River, 423

Lacey silt factor, 260–1

Lagrange celerity equation, 154

laminar flow, 60–4

land surface restoration, 349

Lane relationship, 295–6, 298, 325

Lane shear relationship, 218, 220

lateral migration, 280

lateral mobility, 276, 285–7

launching apron, 234

left and right bank, 116

Leonard scheme, 189–91, 204

levee, 381–8

life cycle, 371

lightweight sediment, 339

linear stability analysis, 181–3

local acceleration, 17

locks and dams, 414–17

log jams, 357–9, 387–8

Log-Pearson III, 104

long wave propagation, 164–5

longitudinal dikes, 248, 411

longitudinal profile, 117–18

loop-rating curves, 167–9

Low Water Reference Plane, 118,

411, 414

lunkers, 360

man-made slope, 394

Manning coefficients, 132–133

Manning equation, 126

Manning-Strickler relationship, 128

Manning-Strickler similitude, 334

Marsh McBirney, 270

mass density of water, 4, 5

Matamek River, 118, 120–3, 148, 157, 373, 447–9

mattresses, 240–1

maximum channel contraction, 141, 151

maximum precitation in Fort Collins, 114

maximum sill elevation, 140, 151

maximum swimming distance, 361–2

mean annual sediment load, 99–101

meander cutoff, 411

meander evolution, 287

meander geometry, 279

meander length, 279, 284–5

meander loop, 279, 281

meander planform geometry, 284

meander time scale, 287

mechanical dredges, 418–19

Meuse River, 305–6, 328

Meyer-Peter Mueller, 35

migration rate, 281

mild slope, 146–7

mine closures, 348–50

mine reclamation, 348–51

mine tailings, 349–50

minimum channel width, 140–1, 151

minimum specific energy, 139

minimum stream power, 282

Mississippi River, 117, 123–5, 168, 200–1,

237–8, 255, 290, 379–81, 383–8, 413–14,

426, 443, 450

Mississippi River and Tributaries, 386

Mississippi River Commission, 384

Missouri River, 149–50, 175

mixed load, 38

mobile-bed model ratios, 335

model calibration, 197–8

model distortion, 331, 337, 340–2

model scales, 330, 339

model tilting, 331, 340–2

model validation, 197–8

Mohr circle, 205–7

Mohr-Coulomb diagram, 206–7

momentum correction factor, 134

momentum equation, 24–9

monitoring, 375

Muda River, 324, 451

Nash-Sutcliffe coefficient, 76–7

National Geodetic Vertical Datum, 118

natural levees, 263

Ndjili River, 111

neck cutoffs, 277–9, 411

Neumann function, 287–8

nickpoint, 307–9

Niger River, 49–50

nitrites and nitrates, 367–8

nitrogen cycle, 367–8

nitrogen-fixing plants, 235

normal depth, 137

normal distribution, 92

normal stresses, 22–3

North American Vertical Datum, 118

numerical diffusion, 187–9

numerical stability, 180–5

numerical stability diagram, 183
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Ogee spillway, 142

Old River Control Complex, 388

one dimensional models, 198

orographic precipitation, 52

overbank vegetation, 355

overland flow, 60–6

overtopping flows, 258

oxbow lake, 277–8

oxygen deficit, 363–6

Padma River, 318–20, 327

parabolic equations, 177, 187

partial equilibrium, 65–8

particle direction angle, 216–17, 222, 271

particle size distribution, 8, 9

particle stability diagram, 215

particle stability factor, 215–17, 223

partition coefficient, 369–70

pathline, 15

percent bias, 77

perched river, 263, 322, 382

period of return, 107

permissible shear stress, 358

permissible velocity, 358

perturbation technique, 282

phosphorus, 368

pier scour, 405–7

pile clusters, 252

pilot channel, 411

planform geometry, 117

point bars, 269, 277–8

point rainfall precipitation, 85–9

pore pressure, 208, 212–14

porosity, 12

probability density function, 86, 89

Probable Maximum Flood, 109

Probable Maximum Precipitation, 109

prototype, 330

quasi-steady dynamic wave approximation, 155

radar precipitation, 83–5

radial shear stress, 27–9, 264

radionuclides, 371

raindrop impact, 61–2, 70

rainfall duration, 86–7

rainfall erosivity factor, 71–5

rainfall intensity, 89

rainfall precipitation, 51–4

rapidly converging flow, 138–40

Red River, 290–1, 387

redds, 371–2

regime equations, 260

relative particle stability, 267–8

relative percent difference, 77

relative stability diagram, 321

resistance to flow, 60–4, 128–33

restoration guidelines, 375

retaining walls, 243

retard, 250

revetment, 233–4

Rhine River, 168, 170–2, 176, 450

rigid-bed model ratios, 335

Rimac River, 376

Rio Grande, 100, 253, 291, 295, 302–3, 313–14,

326–8, 374

Rio Grijalva, 324

riprap, 218–27

rising limb, 160, 167

Risk analysis, 106–7

river adjustments, 300

River basins, 47–8

river branches, 314–20

river closure, 388–91

river confluence, 314–20

river estuaries, 442, 444–8

river mileage, 116

river morphology, 276–80

river response, 296

riverbank failure, 230–1

riverbed degradation, 299–310

rock ramps, 353

rock-fill weirs, 257

rolled erosion control products, 357–8

root wads, 357–60

rotting algae mats, 368

roughness coefficients, 129

Rouse equation, 36

Russian River, 309–10, 328

sacks and blocks, 239–40

Saffir-Simpson scale, 438, 450

Saint Lawrence River, 48, 444–7

Saint-Venant equation, 31–3, 155, 162–3

saline wedge, 444–7

saltwater intrusion, 451

same sediment-size model, 343–4

scale ratios, 335

Schoharie Creek, 346–7

scrolls, 277–8

secondary flows, 267–8

sediment plugs, 323

sediment yield, 69–80

sediment concentration, 10, 11

sediment concentration profiles, 36–7

sediment continuity, 38, 40

sediment delivery ratio, 78–80

sediment exclusion and ejection, 398–401

sediment mass curve, 328

sediment size, 7, 8

sediment sources, 69–76

sediment transport similitude, 338–9

sediment yield, 78–80, 115

sedimentation time scale, 341

sediment-rating curve, 36–7

semi-alluvial river, 117–18
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settling basins, 400–1

settling velocity, 8, 35

settling velocity similitude, 338

shallow water waves, 431

sharp-crested weir, 141

shear velocity, 126

sheet and rill erosion, 70–1

sheet piles, 243, 245, 257, 353

Shields parameter, 34

shoaling, 322

short wave propagation, 164–5

SI system of units, 1, 3

sidecasting dredge, 419–20

significant wave, 438–40

sill raising, 389–91

silvery minnow, 373–4

sine-generated curve, 282–5

skewness, 92

slope length-steepness factor, 71–5

slope similitude, 339

slope-discharge diagram, 317, 321

sloping sills, 257, 353

sluice gates, 139, 141, 396

smolt migration, 447

snow water equivalence, 66, 69

snowmelt runoff, 66, 69

soil cement, 242

soil cohesion vs saturation, 212

soil erodibility factor, 71–5

solitary wave, 153

South Platte River, 365

spatial correlation of rainfall, 84–5

spawning grounds, 371–2

specific degradation, 78–80

specific discharge of largest floods, 111

specific energy, 33

specific energy diagram, 139

specific gauge records, 123–4, 303

specific gravity of sediment, 7

specific mass of a mixture, 11

specific momentum, 30

specific momentum diagram, 143

specific weight of a mixture, 11

specific weight of sediment, 6

specific weight of water, 4, 5

spiky simulation, 190

spillthrough abutment, 404–5

splash zone, 235–6

spread footing, 406

spur dikes, 247–9

stable converging points, 317

stage-discharge relationship, 122–3

standard deviation, 92

standard step method, 147

steep slope, 146–7

Stirling asymptotic series, 90

stratified banks, 231

streakline, 16

Streamflow data, 293

streamline, 15

Streeter-Phelps equation, 364–5

Struve function, 284, 288

sub meanders, 277

submerged specific weight, 7

subsidence, 323–5

surface vanes, 399–400

suspended load, 38

Tainter gates, 139, 141

Tanana River, 329

tangential stresses, 22

tank barges, 408

Taylor series expansion, 178

tectonic activities, 323–5

terrace zone, 236

tetrahedron, 253

Thompson Bend, 237–8

threatened species, 372

thre-dimensional models, 200–3

tidal wave amplification, 445

tieback, 234

tilted-rigid-bed model, 337

timber pile dikes, 251

time to equilibrium, 65–7

toe protection, 239

towboats, 408–9

transient slope, 313–14

trap efficiency, 39, 401

trapezoidal channel, 119, 150–1

trash racks, 424

trenches, 238

trenchfill revetment, 234–5, 410

TREX model, 73–8, 109, 349

triangular soil classification, 54

tributary bars, 277–8

truncation error, 179

tunnel ejector, 399

turbidity, 202, 365

two-dimensional models, 198–9, 203

unit conversions, 3

Universal Soil Loss Equation, 69–73

unstable branching points, 317

upland erosion, 70–7

uplift, 323–5

Upper Bari Doab, 260

upwind difference, 179–80

urban runoff, 350

vanes, 254

variance, 92

vegetation effects on soil strength, 213–14

vegetation freeboard equivalence, 356

velocity to mobilize riprap, 220

vertical abutment, 404–5

vertical drains, 232
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very light material, 338

von Neumann Procedure, 182–3

vortex tube, 399–400

W- weirs, 360

Waal River, 412

warm front, 52

water hardness, 369

watershed contamination, 348–51

waterway alignment, 409–12

wave amplification/attenuation, 161, 164–7

waves, 429–36

wetlands, 370

width-slope trade-off, 311–16

wind wave amplitude, 440

wind waves, 438–40

windrow revetment, 238

woody debris, 357–9

world maximum rainfall, 110

X-ray fluorescence, 349

Yellow River, 48
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