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advection term 229
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all-land planet 152
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annual average 6
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Arakawa, A. 16

Archer, D. 93
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atmospheric scattering 64

atmospheric vertical structure 7
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autocovariance function 234
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Baker, M. 116

B and its relation to sensitivity 31
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beach ball model 203

Bender, M. 326

Bessel functions 156, 180
Bessel’s integral 156
bifurcation 21

bivariate pdf 5

black body 12,28
Boltzmann constant 62
boundary conditions 67
boundary layer 8
Bowman, K. P. 195, 224
box-diffusion model 273
brightness temperature 69
Budkyo radiation rule 27
Budyko, M. 1. 14, 119, 122, 198
Budyko radiation rule 29
Budyko’s IR rule 122
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Cahalan, R.F. 37,180
centered moment 5

Cess, R.D. 108
Chandrasekhar 83

Chapman level 101

chemical composition 11
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chlorofluorocarbons (CFCs) 86
circular orbit 151
Clausius/Clapeyron equation 108
climate feedbacks 105

climate sensitivity 30, 109
cloud tops 14
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coalbedo 28, 83

cold start 254
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complex random numbers 230
Conrath, B.J. 91

convection 69

convective adjustment 15
convective-adjustment models 78
cooling rate 73

coordinate y =9 120

CO, forcing 101

CO, spectrum 89

covariance 5,230

covariance of errors 288
Crowley, T.]. 326

d

damped diffusion 154
damped diffusion dynamics 254
damped diffusion filter 231
decay modes 146, 233

decay times 147

degeneracy 207

degree variance 233
deterministic signals 288
detrending 5

diffusive heat transport 123
dipole moment 86

Dirac delta function 235, 254
discrete time index 6
distribution of solar flux 12
divergence of a flux 57
Doppler shift 87

dry adiabatic lapse rate 70
dust veil 253

dynamical normal modes 233
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eccentricity 149

Eddington approximation 61, 66

eddy diffusion 75

effective heat capacity 253

eigenfunctions 205

eigenmode amplitudes 263

eigen patterns 263

eigenvalues 182,205, 233

emission temperature 27

emissivity 63

empirical orthogonal functions (EOFs)
232,290

empirical parameters 19

energy levels 85

ensemble 3

ensemble average 4, 28

ensemble mean 229

ensemble members 28
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(EOFs)

equation of radiation energy transfer 61

equinox distribution of insolation 121

ergodic system 5,6

estimator 287

Evans, D. A.D. 322

exoplanets 103

extinction coefficient 61

extreme heating distributions 122
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far infrared 88

Farrell, B.F. 132

feedback formalism 107

Feulner, G. 325

flux density 57, 58, 65

flux at the top of the atmosphere 14

Fourier series, complex 151

Fourier transform 234
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fudge factors 28
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Galerkin method 163

general circulation models (GCMs) 16
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gray spectrum 80
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greenhouse effect 20, 85
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heat storage term 234

heating components 129

heating components: H, = 0.70,
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Hermite polynomials 180
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homogeneous solution 257
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hygroscopic gases 255
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ice feedback 109
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incoming solar radiation 121
independent estimators 288
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infrared radiation 14
Ingersoll, A. 116

initial conditions 3

initial distribution 147
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insolation distribution 148
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lagged autocorrelation 5
Langevin equation 51

Laplace series 215, 230
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Lebedeft, S. 293

Legendre modes 120

Legendre polynomials 120, 145
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length scale 191
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linear stability 180

linear stability analysis 181

line broadening 87
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Lindzen, R. S.
Liou, K.N. 83
long wave radiation 14
low-pass filters 234, 254
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mid-latitude weather systems 229
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mode amplitudes 152
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neoproterozoic glaciations 322 radiation temperature 27, 30
network of stations 291 radiation transfer programs 90
Neumann boundary condition 160 radiative convective model 58,77
normally distributed 5 radiative equilibrium 58
North, G.R. 37,104, 122, 180, 190, 193, radiative equilibrium profile 74
195,197, 199, 203, 224 radiatively active molecules 62
numerical methods 159 radiative transfer 57
Nye,J.E. 327 Ramanathan, V. 58, 104
ramp forcing 274
o random field 232
ocean mixed layer 9 randomized initial conditions 28
optical depth 64 random number(s) 4
optical path length 63 random number generator 231
orbital elements 9 random variable 287
orthogonality 179 random walk 153
orthogonality relation 292 random winds 157, 229
realizations 3, 231
p recalcitrant climate effect 264
Papoulis, A. 111 red noise 281
parsimony 19, 28 regression line 5
particular solution 257 relaxation times 147
Pedlosky, J. 176 reservoir, thermal 288
Peltier, W.R. 327 residuals 5
pencil beam 59 resonant frequencies 85
perihelion 10 rhomboidal truncation 212
periodic forcing 277 Roe, G. 100, 112, 116
Permafrost 261 root mean square error (RMS) 287, 288
Petty, G. W. 83 Rosing, M. T. 325
phenomenological parameter 19 rotational invariance 232
photon energy 86 runaway greenhouse 102
Pierrehumbert, R. T. 83, 86, 101
Planck constant 62, 86 s
Planck function 104 Sagan, C. 325
Planck radiation function 62 Schlesinger, M. E. 107, 112, 116
planet(s) 27 Schrag, D.P. 322
planetary albedo 13 seasonal cycle 253
polewards heat transport 122 seasonal insolation 148
polyatomic molecules 85 Sellers, W. D. 119, 123
potential function 184 semi-implicit method 162
pressure broadening 87 Shahbadi, B. 101
probability density function (pdf) 5 Shen, S.S.P. 290, 294
pseudo-spectral method 164 Simpson, G. C. 116
Pujol, T. 104 single-slab ocean 254
skin temperature 58
r slope-stability theorem 180
radiance 58 Smagorinsky,J. 16

radiant energy flux 58 small ice cap instability 193



Soden, B. 100, 109

soil 261

solar cycle 253

solar energy absorbed 28
solar luminosity 11

solid angle integrals 60
source function 61

spatially white noise 230
Spectral Calc.com 87, 88
spectral density 280

spectral method 163
spectral radiance 59
spectrum of variances 234
speed of light 62

spherical coordinates 120
spherical harmonic(s) 211, 293
spherical harmonic degree 230
spherical harmonic series 212
Stiirm-Liouville problem 125
Stirm-Liouville system 179, 292
stability 180, 181

stationary 5,7

statistical equilibrium 15
statistically independent 6, 230
statistical mechanics 3
statistical model 287

steam engine 92
Stefan—Boltzmann constant 62
Stefan—Boltzmann Law 27
Stevens, B. 119
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stratified atmosphere 60
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surface albedo 64

t

Tarasov, L. 327

temporal response 253
thermal conductivity 260
thermal decay modes 244
Thiébaux, H.J. 290

time constant: 7, = C/B 145
tipping points 21

top of the atmosphere (TOA) 14, 67
total solar irradiance (TSI) 11
“toy” Earths 4
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transient climate sensitivity 254
triangular truncation 212
truncation 212

turbulence 7

two-mode approximation 131
two-slab model 262
two-stream approximation 61

u
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unbiased estimator 287

uncertainty principle 86

uniform slab 73
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water vapor feedback 108
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weather forecast 16
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Yang, Ping 59, 83
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