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absolute humidity, 101
absolute temperature, 15, 60
Amagat—Andrews diagram,
82
Avogadro
hypothesis, 17
number, 16

Boltzmann’s constant, 10
Boyle’s law, 16
Brunt—Vaisala frequency, 145
buoyancy, 144, 169, 170

Carnot cycle, 55-58
efficiency, 58
lessons learned from,

chemical potential, 79
Chinook wind, 136

Clausius—Clapeyron equation,

85-87, 107, 114, 117,
126-127, 134
and changes in the melting
and boiling points of
water, 91
approximations of, 87-91

Clausius postulate, 59

cloud formation
on ascent, 114
on descent, 114

coefficient of thermal expansion
isobaric, 13
isocharic, 14

continuity equation, 176

convective available potential

energy (CAPE), 155, 170
convective inhibition energy

(CINE), 155, 169
convective stability, 151
critical point, 82

58-62

Dalton’s law, 20-21, 99
degrees of freedom
in Hamiltonian dynamics, 9
in thermodynamics, 9
destabilization of lifted layers,
149-152

dew point temperature,
105-106, 107, 112
variation (of dew point) with

height, 106
disorder, 68-69
dry adiabatic
processes, 38-40
lapse rate, 41-42
dry air

composition, 22
molecular weight, 22

energy
conservation of, 5
definition of, 26
internal, 5
kinetic, 5
potential, 5
relation between internal
energy and temperature,
34
enthalpy
definition of, 33
of fusion, 84
of sublimation, 84
of vaporization, 84
of temperature dependence

of, 87-88
entropy
and atmospheric processes,
71-72

and disorder, 68-69

and irreversible processes,
60-62

and potential temperature,
70

and reversible processes, 61

definition of, 62

for ideal gases, 62

for liquids and solids, 62

of an isolated system, 64

of a mixture, 72-74

equal distribution of energy
theorem, 9

equations of motion in the
atmosphere, 176

equivalence between heat and
work, 31

equivalent (isobaric) potential
temperature, 124

equivalent potential
temperature, 121

equivalent (isobaric)
temperature, 111

equilibrium
between vapor and liquid,
80
metastable, 3
stable, 3

unstable, 3
vapor pressure
for ice, 81
for water, 81
temperature dependence of
phase transformation,
84
equilibrium state, 3
exact differential
definition, 7
conditions for, 8

131-133
66-67

freezing in a cloud,
fundamental relations,
fusion, 81

latent heat of, 84

gas constant
for dry air, 22
for moist air, 102
specific, 18
universal, 19
Gibbs formula, 81
Gibbs function, 66

Guy-Lussac
15% law, 13
27 law, 14

heat capacities (see thermal
capacities)
Helmholtz function, 66
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hydrostatic approximation, saturated adiabatic, pseudo-equivalent, 123-124
42,126, 143 119-122 pseudo-equivalent potential,
humidity saturated ascent, 118 124
absolute, 101 vertical mixing, 130 pseudo-wet-bulb, 125
relative, 101 pseudo-equivalent temperature, pseudo-wet-bulb potential,
specific, 101 123 125
equivalent potential relationship between dew and
ideal gas temperature, 124 wet-bulb, 112
definition, 10 wet-bulb temperature, 125 saturation (at LCL), 115
law, 12, 17-19 wet-bulb potential thermodynamic definition of,
temperature, 125 67
Joule’s law 34. 96 virtual, 102-103
’ ’ raindrops, growth by virtual potential, 113
Kelvin’s postulate, 58, 59 f:ondensgt.ion7 93 wet-bulb, 1097111
kinetic theory of heat, 9 relative humidity, 101 wet-bulb potential, 125
temperature lapse rate
1 h saturated adiabatic lapse rate, dry adiabatic, 41-43
atent heat 126 moist adiabatic, 113
deﬁnl_tlon of, 84 saturation temperature (at saturated adiabatic,
of fuspn, 84 LCL), 115 126-127
of subhrr}atlf)n, 84 specific heat capacity thermal (heat) capacity
. (ff vaporization, 84 at constant pressure, 33 at constant pressure, 33
lifting c'o.ndensatlon level (LCL) at constant volume, 33 for dry air, 36
deﬁnltlgn of, 115 specific humidity, 101 for moist air, 103-104
estimation,  116-117 specific gas constant, 18 at constant volume, 33
stability criteria, of diatomic gases, 36
Maxwell’s relations, 76 for saturated parcels, 148, of monatomic gases, 35
mixing and irreversibility, 74 149 thermodynamics
mixing ratio, 101 for unsaturated parcels, definition of, 1
saturation, 101 147, 149 statistical nature of, 67-70
water, 109 of parcels when the layer is 1* law of, 32, 37
mixture of gases, 20, 21 lifted, 149-152 274 Jaw of, 62, 64
moist adiabatic stability, convective, 151 combining the two laws, 66
lapse rate, 113 state thermodynamic diagrams
processes, 109, 112, 113 equation of, 2, 12 and forecasting, = 168-170
moist air functions, 2 conditions for area-equivalent
definition of, 99 mechanical, 1 transformation,
mean molecular weight, 102 thermodynamical, 2 159-161
moisture in the equations of variables, 2 emagram, 163
motion, 177 sublimation, 81 graphical representation in,
molar heat capacity, 33 latent heat of, 84 167
mole definition of, 16 supercooled water, 81, 94-95 skew emagram (T—Inp
molecular weight of dry air, supersaturation, 129-130 diagram), 165
22 system tephigram, 161, 162
closed, 1 transformations
Poisson’s equations,  38-40 homogeneous, 2, 79 adiabatic, 4, 38, 65
potential temperature, 43-44 heterogeneous, 2, 79 cyclic, 4,38
of unsaturated moist air, isolated, 1 irreversible, 3, 8
112 open, 1,2 isentropic, 65, 71
precipitation rate, 138 isobaric, 4, 37, 65
precipitable water, 142, 170 table of constants, 185 isochoric, 4, 37, 65
process table of units, 181 isothermal, 4, 37, 65
adiabatic expansion of temperature polytropic,  40-41
unsaturated moist air, dew point, 105-109 reversible, 3, 8
112 equivalent (isobaric), 111 triple point, 82
adiabatic isobaric, 109 equivalent (isobaric)
adiabatic isobaric mixing, potential, 124 units, 181
128 equivalent potential, 121 universal gas constant R*,
isenthalpic, 109 Kelvin scale, 15 19
isentropic, 119 potential, 43-44, 112
isobaric cooling, 104 of unsaturated moist air, vaporization, 81
pseudo-adiabatic, 122-123 112 latent heat of, 84
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variables
dependent, 2
extensive, 2
independent, 2
intensive, 2
virtual potential temperature,
113

virtual temperature,

water
density of, 82
mixing ratio, 109

102-103

precipitable, 142, 170
supercooled, 81, 94-95

transformations of,

80-82

187
wet-bulb temperature,
109-111
wet-bulb potential temperature,
125
work

and kinetic energy, 29
definition of, 27
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