
�

�

Manfred Wendisch and Ping Yang: Theory of Atmospheric Radiative Transfer — 2012/1/5 — page 319 — le-tex

�

�

�

�

�

�

319

Index

a
Absorptivity 43, 51
Actinic radiation 40, 42, 55, 56, 171
Adding and doubling method 193
Amplitude scattering matrix 63, 64, 67, 69,

73, 76, 78, 88, 89, 130
Asymmetry factor 72, 83, 97, 128, 131, 136,

137, 232
Atmospheric EM spectrum 34
Atmospheric radiation budget 3

b
Backscattering fraction 229, 230
Backward Monte Carlo method 216
Band models 2, 264, 266, 270
Band models XI
Bidirectional reflection distribution function

159, 160
Blackbody 3, 6–8, 43, 44, 48, 50, 51, 53, 56,

284, 286, 289
Brewster incident angle 104, 112, 113
Broadband radiation 4, 38, 39, 47, 48,

291–293, 295
Bulk optical properties 133, 136, 137, 140

c
Carbon dioxide 3, 6, 54, 272, 275
Carbon monoxide 252, 272, 273
Cirrus 6, 59, 95, 114, 137, 141, 175, 289–291,

293, 298
Coherence 32, 133
Cooling rates 291, 293
Correlated k-distribution method XI, 2, 264,

270, 271

d
Delta-fit method 181, 184
Delta-M method 181, 183, 184
Delta-scaling method 175, 178, 181

Diffraction 82, 99, 116, 118, 175
Diffuse radiation 154, 156, 159, 163, 167,

191, 197, 224, 226, 231
Dirac δ-function 18, 19, 22, 82, 118, 155,

180, 197
Direct solar radiation 146, 154, 156, 157,

166, 169, 170, 218
Discrete ordinate method 205, 222
Doppler line shape 258–260, 273

e
Efficiency factors 70, 76, 88, 97
Electric field vector 29–33, 62–66, 101, 107,

116, 118, 128
Emissivity 48, 50, 53, 291, 293
Emittance 40
Energy transitions 239
Exitance 40

f
Flux 36, 193
Flux density 36, 38, 188, 295
Fourier expansion 173, 185, 187
Fourier modes 185–188, 191, 192,

196–202, 206
Frequency 12, 31, 33, 34, 38, 44, 46, 52, 59,

62, 76, 103, 147, 235, 244, 256, 272
Fresnel formulas 99, 106, 108

g
Gauss–Lobatto quadrature 26, 196
Geometric optics 99, 101, 105, 106, 109, 111
Graybody 43, 48, 50
Greenhouse effect 5, 7, 54, 291, 293

h
Habitable Zone 51
Halo 95, 114, 120, 122, 131

Theory of Atmospheric Radiative Transfer, First Edition. Manfred Wendisch and Ping Yang
© 2012 WILEY-VCH Verlag GmbH & Co. KGaA. Published 2012 by WILEY-VCH Verlag GmbH & Co. KGaA.



�

�

Manfred Wendisch and Ping Yang: Theory of Atmospheric Radiative Transfer — 2012/1/5 — page 320 — le-tex

�

�

�

�

�

�

320 Index

Heating rates 291, 293
Henyey–Greenstein phase function 129,

174, 175

i
Infrared XI, 1, 3, 6, 35, 47, 61, 121, 252, 253,

288, 290, 291, 293
Irradiance 6, 38, 40, 41, 47, 50–52, 55, 56, 65,

67, 73, 80, 109, 127, 146, 170, 185, 205, 216,
222, 225, 232, 282, 288, 289, 291, 293, 298

Isotropic radiation 43, 47, 52, 56, 128, 203

k
k-distribution method 2, 267, 270
Kirchhoff’s law 50

l
Lambert–Bouguer law 144, 146, 148, 154,

158, 170
Legendre coefficients 25, 209, 210
Legendre functions 11, 24, 26, 178
Legendre polynomials 23, 24, 26, 79, 173,

181, 210, 229
Line-by-line models 2, 264
Lorentz line shape 257–260, 262, 265
Lorenz–Mie structure 69, 79
Lorenz–Mie theory 75, 89, 130

m
Magnetic field vector 29, 30, 107
Maxwell’s equations 2, 13, 29, 30, 63, 93,

107, 149
Microwave 34, 35, 61, 128
Molecular energy 233, 235, 237, 238,

244, 246
Monte Carlo method 212, 230
Mueller matrix 64, 67, 79, 85, 94

n
Nonspherical scattering 2, 59, 64, 69, 93–95,

97, 132, 140, 141

o
Optical cross sections 68, 70, 74, 76, 88, 91,

97, 131
Optical phenomena 122
Optical theorem 73, 75
Optical thickness 144, 147, 151, 158, 170,

177, 191, 196, 201, 212, 218, 224, 231, 285,
290, 293

Orbital molecular energy 233, 239–242, 244,
246, 251, 254, 255

Orthogonal functions 22

Oxygen 6, 255
Ozone 3, 6, 35, 255, 275, 291

p
Particle size distribution 133, 140
Phase function 71, 82, 86, 95, 175
Phase matrix 68, 94
Photon absorption and emission 234, 244
Photon budget equation 153
Photon energy 35, 55, 234, 235
Planck’s law 43, 157, 163, 169, 223, 275,

279–281, 288, 290
Polarization 32, 66, 80, 86

r
Radiance 36, 38, 41
Radiative cooling and heating 293
Radiative density 40
Radiative forcing 298
Radiative transfer equation 147, 153, 154,

156, 157, 161, 165, 187, 191, 193, 205, 209,
212, 276, 287

Rainbow 83, 96, 122
Ray-tracing 95, 101, 102, 114, 131
Rayleigh–Jeans approximation 48
Rayleigh phase function 82, 86, 87, 128, 175
Rayleigh theory 84, 89, 91
Reflectivity 43, 101, 111, 112
Refractive index 49, 60, 61, 63, 75, 77, 83, 87,

91, 100, 104, 113, 118, 120, 126, 130
Rotational molecular energy 233, 234, 238,

239, 244, 245, 247, 249, 252, 256, 272
Rotational symmetric scattering 64, 71, 72
Rule of thumb 27

s
Scattering function 71, 75, 81
Schwarzschild–Emden equation 158, 161,

165, 217, 275
Similarity principle 175, 178, 181
Single-scattering albedo 70, 78, 131
Snel’s law 99, 102, 104, 105
Solar constant 56, 170
Solar radiation 3, 4, 6–8, 18, 53, 98
Solid angle 11, 20, 21, 27, 36, 39, 47, 56, 71,

148, 158, 216
Spherical harmonics method 209
Stefan–Boltzmann law 47
Stokes vector 64, 65, 67, 73, 127
Successive order of scattering method

191, 216

t
Terrestrial radiation 5, 6, 8, 10, 275, 276, 287,

289, 291



�

�

Manfred Wendisch and Ping Yang: Theory of Atmospheric Radiative Transfer — 2012/1/5 — page 321 — le-tex

�

�

�

�

�

�

Index 321

Thermal equilibrium 54, 235
Transmissivity 43, 101, 109, 232
Truncation method 175, 181, 183, 184
Two-stream approximation 222

u
Ultraviolet 1, 35, 61, 254

v
Vibrational molecular energy 233, 234, 238,

239, 244, 247–249, 251, 252, 256, 273
Visible 3, 26, 27, 35, 52, 61, 105, 114, 118,

128, 130, 131, 253, 254, 291
Voigt line shape 259, 260
Volumetric optical properties 133, 136,

137, 140

w
Water vapor 3, 4, 6, 7, 247, 252, 254, 266,

269, 272, 281, 286, 291, 294
Wavelength 1, 3, 6, 7, 26, 31, 33, 34, 43–46,

48–50, 52, 53, 60, 68, 75, 84, 91, 96, 98, 101,
105, 112, 118, 126, 128, 148, 170, 234, 235,
243, 252, 254, 255, 272, 273, 275, 281, 288,
291, 294, 297

Wavenumber 31, 32, 35, 38, 43, 44, 62, 67,
107, 147, 252, 273, 281

Wien’s approximation 48
Wien’s law 44–46




