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absolute temperature, 15 closure problem, 39
acceleration cloud

absolute, 8 cirrus, 83

centripetal, 8 cumulonimbus, 27

Coriolis, 8 droplet, 17, 24

relative, 8 lenticular, 90
accretion, 17 complexity, 23
adiabatic conditions, 47 condensation, 1
adiabatic oscillation, 22 conservation
adiabatic process, 19 of internal energy, 15
anticlockwise rotation, 60, 64 of mass, 15
anticyclone, 50 of momentum, 10
approximation conserved volume, 78

beta plane , 81 constant density surface, 76

Boussinesg, 6, 15 constant stress layer, 44

possible, 24 continuity equation, 29
aspect ratio, 28 convective boundary layer, 51
atmospheric boundary layer, 19, 42, 45 convective boundary layer depth, 50, 54,
atmospheric turbulence, 7 55
baroclinic conditions, 77, 79 Coriolis acceleration, 8
barotropic conditions, 43, 47, 72, 76, 79, Coriolis effect, 47, 64

80, 82 Coriolis force, 13, 27, 33, 59, 72, 77, 83,

base state, 86 86,90
beta parameter, 27 Coriolis parameter, 9, 27, 79, 81
Brunt—Viisila frequency, 23, 88 Coriolis reciprocal parameter, 9
Buckingham pi theorem, 2, 32 Coriolis term, 30
buoyancy, 15, 22, 86 correlation, 39

critical Reynolds number, 34

cross isobar flow, 73

curl, 77

cyclone, 77

cyclonic storm, 26, 27, 77,79, 81, 91

capping inversion, 50

cascade of energy, 1

chaotic flow, 34

Clay Mathematics Institute Millennium
Problem, 25

clockwise rotation, 60, 64 density of air, 10
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depth of the atmosphere, 26

diabatic conditions, 46

diagnostic equations, 30, 82

dimension, 96

dimensionally homogeneous equation, 97
dimensionless equation, 97
dimensionless governing parameters, 32
dispersion relation, 85, 89, 92
divergenceterm, 80

double asymptote, 46

dust devil, 27, 37, 77

dynamical balance, 27

eddy diffusivity, 34
eddy viscosity, 34, 41, 46
efficient mixing, 34
Ekman depth, 48
Ekman layer, 35, 47, 50
Ekman number, 35, 49
Ekman spiral, 48, 50
Ekman, V. W., 48
electromagnetic radiation
absorbed, 18
reflected, 18
electronic computer, 23
ensemble, 37
enthalpy, 52
entrainment, 56
equation
approximate, 69
barotropic vorticity, 82
continuity, 15, 78
enthalpy, 51
governing, 6, 16, 85
hypsometric, 70
linear differential, 86
linearized, 88
linearized barotropic vorticity, 91
of state, 16
perturbation, 91
Poisson, 87
Reynolds, 38
thermodynamic energy, 16
vorticity, 79
evaporation, 1

f-plane, 71

first law of thermodynamics, 15
first order closure, 41
fluctuations, 34

forecasting, 23, 82
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fractional density fluctuation, 27

frames of reference, 7
freezing, 1
frequency, 85
friction, 47, 65
fronts, 27

Froude number, 35

Fundamental Dimensional Units, 96

geopotential, 69
geopotential difference, 76
geopotential height, 70

geostrophic approximation, 30

geostrophic balance, 30
geostrophic flow, 72

geostrophic wind, 30, 35, 47, 49, 62, 64,

71,73,79
geostrophic wind shear, 74

global surface temperature, 18

group velocity, 85
gusts, 27

Haurwitz, Bernhard, 61
heat capacity, 57

high pressure system, 50
hodograph, 60, 64, 67

homogeneous atmosphere, 43, 73
horizontal divergence, 73, 77, 78, 82
horizontal momentum balance, 34
horizontal pressure fluctuation, 27
horizontal temperature gradient, 74, 77

humidity

absolute, 17

increase, 58

relative, 17

saturation, 17
hurricane, 77
hydrostatic assumption, 74

hydrostatic balance, 21, 32, 69

hydrostatic base state, 87
hydrostatic conditions, 75
hydrostatic equilibrium, 14

incompressible atmosphere, 82

inertial effects, 34
inertial oscillations, 65
inversion base, 50
isobar, 32,71, 72,74, 77
isobaric surface, 76
isotherm, 76
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Kelvin—Helmholtz billows, 86 planetary waves, 27
laminar flow, 34 plumes, 37
land breeze, 58 Poisson equation, 19, 62
land/sea breezes, 18, 27 pollution, 51
lapse rate potential vorticity, 79
dry adiabatic, 21 precipitation, 17, 24
temperature, 21 predictability, 7
latent heat, 18 pressure
latitude, 8 fluctuations, 88
law of the wall, 45 grad%ent, 57, 64
linearization, 61 gradient force, 10
logarithmic wind profile, 42, 46 level, 70
long-wave radiation, 58 prognostic calculation, 30
longitude, 8 quasi two-dimensional phenomena, 28, 30
mfnterial derivative, 13, 25, 77 Rayleigh number, 36
mixed layer, 51 reference density, 27
model resonance, 65
a“alogue’ 4 . Reynolds decomposition, 38
analytical (mathematical), 5 Reynolds number, 34
conceptual, 4 Reynolds stress, 39, 47, 49

Direct Numerical Simulation (DNS), 6 Richardson number, 35
General Circulation Model (GCM), 6 Richardson, L. F., 23
Large Eddy Simulation (LES), 6 Rossby number, 33, 59, 72
mesoscale, 6, 66
non-linear, 66
numerical, 5, 23, 57
numerical weather prediction, 82
physical scale, 5
tank, 57 scale ) )
molecular viscosity, 34 advection time scale, 27
momentum fluxes, 41 analysis, 27, 82
momentum transport, 49 annual time scale, 26

N Fridtiof classification, 6
an'sen, ridtjof, 50‘ definition, 2
Navier—Stokes equations, 25 d d
neutral atmospheric boundary layer, 48 ependence, 7

’ diurnal time scale, 26
Newton’s law of gravitation, 10 f;lrlce d 21 6
Newton’s second law, 8, 10, 13 free 2’6
Newtonian fluid, 11 ’

horizontal length scale, 27
non-linear processes, 7, 23, 25, 73 orTzon aeng . seate
. L. horizontal velocity scale, 27
numerical prediction, 93

rotating homogeneous fluids, 71
rotation rate, 7
roughness length, 43, 46

satellite observations, 93

large, 69, 77
oceanic mixed layer, 19 macro scale, 2
oxygen, 19 meso scale, 2, 57,77
ozone, 19 micro scale, 2
parameterization, 41, 54, 56, 66 multi-scale, 25
perturbation field, 91 scale-free, 24
perturbation method, 85 separation, 2
perturbation streamfunction, 91 synoptic, 22
phase velocity, 85 time scale, 27
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vertical length scale, 27

vertical velocity scale, 27
sea breeze, 57
sea breeze front, 58
second order statistic, 41
sensible heat flux, 50, 55
shallow water equations, 73
shearing stress, 11
simplifying approximations, 25
slope and valley winds, 18
solar heating, 50
solenoidal term, 80
specific heat, 15
specific volume, 15, 69
stable stratification, 21
stationary conditions, 43, 47
stratopause, 19
stratosphere, 19
streamlines, 34
sublimation, 1
subsidence, 50
surface friction, 32
surface friction velocity, 43
surface layer, 44, 45

temperature

difference, 64

fluctuations, 88

gradient, 57

inversion, 50

potential, 20, 50, 88
thermal forcing, 65
thermal wind, 74
thermals, 37
thermosphere, 19
tilting term, 80
tornado, 27, 77
troposphere, 19
turbulence, 12, 24, 34, 37, 39, 42
turbulence

eddy, 12, 27

flow, 34

mixing, 50

parcel, 12
turbulent flux

heat, 42

moisture, 42

momentum, 42
two-dimensional flow, 72
typhoon, 77
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unit of measurement, 97
unstable air, 50
unstable stratification, 22

velocity deficit law, 43, 47
velocity gradients, 41, 45
vertical shear, 74
vertical velocity, 72
viscosity

dynamic, 11

eddy, 12

fluid, 10

kinematic, 12

viscous effects, 34
volume conservation, 29
von Karman constant, 46
von Neumann, John, 23
vortex, 77
vorticity

background, 78

relative, 78

vertical, 79

water
condensation, 17, 19
evaporatation, 19
phases of, 17
sublimatation, 17
vapour, 17

wave packet, 85

waves
amplitude, 85
crest, 90
frequency, 89
gravity, 83
gravity-inertia, 73, 83
inertial, 83
lee, 85, 90
longitudinal, 84
phase speed, 93
propagating, 84
propagating gravity, 89
relative speed, 93
Rossby, 83, 85, 90
sound, 24, 30, 83
speed, 85, 89
transverse, 84
types, 83
wave number, 85, 92
wavelength, 85
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weather, 18 westerly wind, 90
weather forecast, 3, 6, 76 westward propagation, 93
weather map, 76 wind profile, 44
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