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Aquifer

boundary

impermeable, 490

image recharging well, 490

non-radial low, 490

permeable, 490

image pumping well, 490

Bouwer–Rice method, 502

conined, 439

inluence radius, 462

piezometric surface, 441

steady radial low, 462

Theis solution, 470

unsteady radial low, 470

conining bed

aquiclude, 439

aquifuge, 439

aquitard, 439

low

Darcy velocity, 447

Darcy’s law, 447

delection, 454

governing equation, 448

pore velocity, 447

steady state, 462

fully penetrating well, 462

geologic formation

saturated, 439

groundwater level, 441

homogenous, 445

isotropic, 445

layered, 445

multiple wells, 486

superposition theory, 486

partially penetrating well, 499

property

saturated hydraulic conductivity, 444

water holding capacity, 441

water movement easiness, 443

water withdrawing capacity, 441

pumping test, 501

pumping well, 462

drawdown, 462

recharging well, 462

semiconined, 439

De Glee formula, 479

Hantush–Jacob solution, 481

steady radial low, 479

slug test, 501

falling head, 501

rising head, 501

unconined, 439

boundary rivers, 457

inluence radius, 465

Neuman solution, 473

steady radial low, 465

unsteady radial low, 473

water table, 441

water budget, 437

Basic dimensions

length, 41

mass, 41

time, 41

Bridge

abutments, 387

low chord, 387

opening

lows, 387

piers, 387

under crossing, 387

water surface surcharge, 389

Yarnell equation, 389

Conservation

energy, 21

momentum equation, 30

linear, 31

Conservation: mass, 20

Culvert

analysis

inlet-control, 370

outlet-control, 378

components, 367

barrels, 368

inlets, 369

low condition

inlet-control, 369

outlet-control, 370

headwater depth, 367

maximum, 383

invert, 367
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inlet, 367

outlet, 367

tail water depth, 367

under crossing, 367

Dam

spillway

ogee, 421

shaft, 421

siphon, 421

types, 421

stilling basin, 424

type II, 425

type III, 425

type IV, 427

Depth

alternate, 36

critical, 36

constant E, 38

constant Q, 36

rectangular channel, 36, 38

water, 36

Design discharge

Rational Equation, 147

runoff coeficient, 147

time of concentration, 147

SCS peak method, 150

depressions, 150

unit peak, 150

Energy

kinetic, 18

potential, 18

pressure, 18

speciic, 35

total, 18

Energy head

hydraulic, 239

total, 239

velocity, 239

Energy loss

friction, 23

minor, 23

total, 23

Flood

frequency, 153

magnitude, 153

return period, 153

skew coeficient, 155

Flow

historical record, 143

hydrograph, 159

Modiied Rational method, 168

SCS TR-55 method, 169

modeling, 171

peak discharge, 143

unit hydrograph, 159

S-curve, 164

SCS UH, 160, 161

Snyder UH, 160, 161

time base, 159

Flow control device

broad-crested weir, 274

V-notch, 273

Flow regime

critical, 36

Froude number, 40

gradually varied, 23

laminar, 34

nonuniform, 34

rapidly varied, 23

Reynolds number, 34

steady, 34

subcritical, 36

supercritical, 36

turbulent, 34

uniform, 34

unsteady, 34

Force

acting location, 14

horizontal component, 14

hydrostatic, 14

resultant, 14

vertical component, 14

Friction loss

Darcy–Weisbach equation, 23, 25

Hazen–Williams formula, 23, 28

Manning formula, 23, 26

Head

potential, 18

pressure, 18

total energy, 18

velocity, 18

Open channel

supercritical contraction, 267

supercritical expansion, 267

Open channel design

concrete-lined channels, 280

most eficient cross section, 286

earth channels, 289

grass-lined channels, 295

riprap-lined channels, 299

Open channel low

bed slope

critical slope, 247

mild slope, 247

steep slope, 247

gradually varied low, 245

hydraulic jump
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conjugate depths, 257, 258

length, 257

Manning formula, 242

normal depth, 242

rapidly varied low, 257

choking, 261

hydraulic jump, 257

uniform low, 242

water surface proile

classiication, 247

computations, 251

governing equation, 250

multi-step method, 250

one-step method, 250

Open low measurement

long-throated lume, 275

Parshall lume, 275

sharp-crested rectangular weir, 271

sharp-crested triangular weir, 273

ultrasonic meter, 276

Pipe

discharge measurement

area–velocity lowmeters, 357

obstruction meters, 355

ultrasonic lowmeters, 356

friction factor

formula, 318

network, 329

oriice, 351

discharge coeficient, 351

pipeline, 320

pressurized, 308

Darcy–Weisbach equation, 309

H–W equation, 309

Hazen–Williams equation, 309

piezometric tube, 308

pitot tube, 308

rough, 311

smooth, 311

surface roughness, 311

velocity distribution, 312, 313

viscous sublayer, 311

shear stress, 312

shear velocity, 312

thickness, 312

Power

eficiency, 181

Precipitation, 72

areal, 72

arithmetic average, 72

isohyet, 72

Thiessen polygon, 72

EWD, 72

hail, 72

rain, 72

rain gauge, 72

sleet, 72

snow, 72

Pressure

absolute, 11

atmospheric, 11

gauged, 11

hydrostatic, 12

relative, 11

Pump

afinity laws, 196

cavitation, 208

cavitation number, 208

centrifugal, 184

axial-low, 184

mixed-low, 184

radial-low, 184

characteristic parameters, 180

deinition, 178

discharge coeficient, 192

displacement, 185

diaphragm, 186

piston, 186

gross power loss, 182

head coeficient, 191

impeller diameter, 204

internal power loss, 182

NPSH, 208

operation point, 206

output power, 181

parallel pumps, 210

performance curves, 187

power coeficient, 192

power transferred, 182

series pumps, 212

speciic speed, 203

system curve, 206

water system power loss, 182

Rainfall

amount, 135

areal average, 136

excess, 56

hyetograph, 56

iniltration, 56

initial abstraction, 56

intensity, 56, 135

interception, 56

PMP, 142

storage, 56

Roughness

Darcy friction factor, 26

Hazen–Williams coeficient, 28

Manning’s n, 26

Runoff

channel low, 59
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direct, 56

hydrograph, 56

time base, 56

time to peak, 57

overland, 59

shallow concentrated low, 59

sheet low, 59

volume, 56

Similitude

Froude number, 42

model, 42

prototype, 42

Reynolds number, 42

Soil property, 78

moisture, 78

saturated hydraulic conductivity, 78

Storm

design storm, 122

historical event, 122

hypothetical event, 135

IDF, 124

NRCS distribution, 135

PMS, 142

Steel Formula, 147

synthetic storm, 135

triangular distribution, 135

Stormwater

drain inlet, 406

bypass fraction, 415

combination, 420

curb opening, 419

eficiency, 414

interception capacity, 414

slotted, 421

types, 414

gutter, 406

composite cross section, 407

lows, 407

simple cross section, 407

manhole, 517

chamber depth, 517

riser, 395

sewer, 406

Streamlow, 102

routing

Kinematic Wave method, 105

Modiied Puls method, 102

Muskingum–Cunge

method, 111

Sustainability

constraints, 68

decision variables, 68

eco-environmental, 68

economic, 68

feasible region, 68

objective function, 68

optimal scenario, 68

socio-political, 68

Topography

contour, 51

V-shaped, 51

DEM, 52

LiDAR, 53

map, 50

Transient low, 524

open channel

celerity, 553

governing equations, 552

pressurized pipe, 526

governing equations, 527

wave velocity, 527

Saint–Venant equations, 524

water table

governing equation, 575

Dupuit–Forchheimer assumption, 575

stability condition, 577

Turbine

afinity laws, 231

Francis, 215

cavitation condition, 225

cavitation number, 225

eficiency, 224

harvested power, 224

generator, 227

impulse, 214

Kaplan, 215

Pelton, 214

eficiency, 218

harvested power, 218

maximum eficiency, 218

maximum power, 219

speciic speed, 227

Water balance, 63

baselow, 63

evapotranspiration, 63

actual, 89

complementary relationship, 89

evaporation, 63

Penman–Monteith equation, 90

potential, 89

transpiration, 63

wet-environment, 89

exlux, 63

iniltration, 63

actual rate, 84

amount, 77

capacity, 77

G–A model, 79

Horton model, 78
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Philip model, 78

rate, 77

inlux, 63

percolation, 64

runoff

CN, 95

curve number, 95

MoCN model, 100

MoRE model, 100

SCS-CN method, 94

storage, 63

Water property

density, 10

kinematic viscosity, 11

saturation vapor pressure, 11

speciic weight, 10

temperature, 11

viscosity, 10

Water subsystem

groundwater, 63

soil, 63

surface, 63

Water use

consumption, 65

footprint, 65

blue water, 65

green water, 65

grey water, 65

LCA, 65

non-consumption, 65

supply and demand

WaSSI, 65

Watershed

boundary, 50

delineation, 51

D8, 53

drainage area, 54

drainage density, 54

drainage network, 50

low path, 54

HSGs, 56

length, 54

LULC, 55

slope, 54

slope length, 54

soils, 55

time of concentration, 57

FAA formula, 58

Kerby formula, 59

Kirpich formula, 58

SCS Lag equation, 58

TR55 method, 59

width, 54

Watershed: lag time, 58
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