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β-model, 113
2D shell model, 56, 57
2D turbulence, 30, 97
3D shell model, 56, 57
3D turbulence, 5

adiabatic exponent, 37
adiabatic lapse rate, 45
anomalous scaling exponent, 24
Arnold–Beltrami–Childress (ABC) flow, 27
atmosphere, 33
atmospheric boundary layer, 12
atmospheric flow, 35
attractor, 123
attractor dimension, 79

barotropic flow, 43
Boltzmann constant, 126
Burgers equation, 19, 28

Cantor set, 120
closure, 14
continuity equation, 3, 36
Coriolis force, 36
correlation dimension, 81
correlation function, 13

decaying turbulence, 18
degrees of freedom, 127
diagnostic equation, 37
dissipative anomaly, 23
dual cascade, 97

eddy turnover time, 7
energy, 59, 122
energy cascade, 65
energy density, 10
energy flux, 12, 59, 66, 72, 96
ensemble, 122
enstrophy, 23, 30, 55, 59
enstrophy cascade, 65
enstrophy flux, 59, 66
entropy, 81, 124

equation of state, 36
equipartition, 70, 127
ergodicity, 8, 121, 122
error propagation, 34, 86
Euler equation, 70

Fibonacci sequence, 62, 63, 71
finite size Lyapunov exponent, 87
finite time singularity, 25
fixed point, 67
flow between plates, 27
fluxless fixed point, 66
forecasting, 42, 85
four-fifth law, 14, 72
Fourier transform, 9, 135
fractal dimension, 113
Froude number, 38

gas constant, 36
Gaussian random variable, 28
generators, 54
geostrophic wind, 38
geostrophy, 39
golden ratio, 63
GOY model, 51, 53, 67

Hamiltonian system, 74, 78, 122
Hausdorff dimension, 79
helical modes, 98
helicity, 55, 59, 95
helicity dissipation, 97, 102
helicity flux, 59, 66, 96, 102
hind-casting, 42
Hopf bifurcation, 70
Howmöller diagram, 115
hydrostatic approximation, 37
hydrostatic balance, 37

incompressibility, 3
inertial range, 65
information dimension, 81
inner scale, 8
integral scale, 4
interaction coefficients, 50, 63
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intermittency, 24, 110
inverse cascade, 31, 65
inviscid invariants, 48

Jacobian, 70, 122

K–epsilon model, 22
Kaplan–Yorke dimension, 84
Koch curve, 93
Kolmogorov fixed point, 66
Kolmogorov scale, 8, 89, 103
Kolmogorov theory (K41), 7
Kolmogorov–Sinai entropy, 83, 84

Lagrange multiplier, 124
laminar regime, 71
Lebesgue measure, 122, 123
linear perturbation analysis, 75
linear stability, 70
Liouville’s theorem, 48, 74, 122
logistic map, 93
Lorenz attractor, 93
Lorenz model, 74
Lyapunov exponent, 34, 77, 78
Lyapunov number, 77
Lyapunov spectrum, 75, 79, 84
Lyapunov vector, 77, 84
Lyapunov–Fourier correspondence, 84

Markov chain, 119
MHD turbulence, 108
multi-fractal model, 2, 114

Navier–Stokes equation (NSE), 3, 6, 9, 36, 92
no slip boundary, 26

Obukhov shell model, 48
outer scale, 4, 8

Parseval’s identity, 10, 127
partition function, 123, 125
passive advection, 64
phase space volume, 78
Poisson equation, 4
Poisson’s adiabatic state equation, 37
potential temperature, 37
potential vorticity, 41
Prandtl number, 94
predictability, 85, 89

pressure, 3
primitive equations, 37
probability density, 116, 122
prognostic equation, 37

quasi-geostrophy, 39

Rayleigh number, 94
reanalysis data, 42
reduced wave number models, 46
Reynolds number, 4, 36, 74, 83
Richardson cascade, 6, 12
Rossby number, 38
Rossby radius of deformation, 39
rotational Froude number, 38

Sabra model, 62, 67
scaling exponent, 24, 72, 111, 114
scaling transformation, 51
second law of thermodynamics, 126
self-similarity, 18
shallow water equation, 38
Shannon information, 133
shear flow, 26
shell model for MHD turbulence, 108
shell spacing, 52
skewness, 116
spectral NSE, 9
statistical equilibrium, 121
strange attractor, 79, 84
stratification, 38
stretching and bending, 24
structure function, 8, 10, 13, 71, 111, 114

Taylor hypothesis, 12
temperature, 3, 126
thermodynamic equation, 36
triads, 58
two-fifteenth law, 96

velocity field, 3
vorticity equation, 23

wave equation, 39
weather forecast, 42, 85
Wick’s theorem, 14
Wiener–Khinchin formula, 11
wind tunnel experiment, 20
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