
Index

ABL
see atmospheric boundary layer, 5

aerodynamic resistance, 121
air pollution event

case study, 156
ASL

see atmospheric surface layer, 66
atmosphere-land system

feedback loops, 131
atmospheric boundary layer

definition, 5
atmospheric stability

classification, 196
atmospheric surface layer

definition, 66

biogenic species, 33
bottom-up scalar, 87
boundary layer clouds

processes, 6
boundary layer growth

shear contribution, 73
Bowen ratio, 151
budget

definition, 9
buoyancy

definition, 54

carbon dioxide
relevance, 11

CBL
see convective boundary layer, 21

CESAR
observations surface and ABL, 127

chemical scheme
complex, 99
simple, 98
table reactions, 94

chemistry
regimes, 40

fast, 40
moderate, 40
slow, 40

chemistry
production and loss, 97

chemistry time-scale, 33
CLASS

purpose, 15
CLASS module

advance surface, 215
advanced surface, 222
basic, 216
chemical scheme, 215
radiation, geography clouds, 219
reactants, 215
reactions, 222
species, 222
surface, 215, 220
wind, CO2, scalar, 218

Clausius-Clapeyron equation, 56
climate perturbation

drought, 148
radiation dimming, 148
rise CO2, 148
warming, 148

cloud
area core fraction, 199
cover, 202

condensation, 192
conditional instability, 193
conservation equations

averaged, 25
conservation equations

basics, 24
convective available potential energy, 193
convective boundary layer

definition, 21
convective scaling, 41

Damköhler number, 39
dark respiration, 142
dew, 120
drought

case study, 156

encroachment
definition, 47

entrainment
definition, 43
ratio, 44
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264 Index

entrainment (cont.)
velocity, 43
zero-order model, 234

entrainment velocity
definition, 28

equivalent potential temperature, 193
evaporation

definition, 118
potential, 123
relevance, 6

evaporative fraction, 151
evapotranspiration

calculation, 119

free troposphere
vertical gradient, 27

friction velocity, 66

geostrophic wind, 72
gross assimilation rate, 142

water stress, 144
gross primary index

canopy level, 144

hydroxyl radical
relevance, 12

isoprene
time-scale, 34

jump
zero-order jump (ZOJ), 43

LCL
see lifting condensation level, 55

leaf area index, 144
level of free convection, 193
level of neutral buoyancy, 192
lifting condensation level, 55, 193
limit of convection, 193
liquid potential temperature, 193
low level jet, 82

marine boundary layer, 179
mass flux, 199
mechanical turbulence, 63
methane, 33
mixed-layer

equation reactants, 37
governing equations, 29
scaling, 41
variable, 25

moisture budget
governing equations, 53
shallow cumulus, 202

molecular diffusivity
carbon dioxide, 146
water vapour, 146

momentum
definition, 62

momentum budget
equations, 70

momentum contribution
Coriolis force, 71
stress divergence, 71

momentum contributions
horizontal pressure gradients, 71

Monin-Obukhov length scale, 67
Monin-Obukhov similarity theory, 68

net flow of carbon dioxide, 142
nitric oxide

time-scale, 34

OH
recycling, 105

ozone
relevance, 12

ozone budget
governing equations, 93

photolysis, 103
photostationary state, 97
photosynthesis, 138
photosynthetically active radiation, 142
plant physiology

C3 and C4 plants, 139
relevance, 8

potential temperature
definition, 42
equivalent, 192
liquid water, 192
relevance, 10

potential temperature budget
governing equation, 43
relevance, 42
stratocumulus, 184

precipitation, 170

quasi-steady approximation, 31

radiation balance
definition, 114

radiation budget
relevance, 113

radiative convective equilibrium, 186
Reynolds decomposition

definition and properties, 25
Richardson number, 67

bulk, 67
flux, 67

rotation
see Coriolis force, 62

roughness length, 66

saturation specific humidity, 56
scalar budget

governing equations, 85
sea breeze

case study, 156
sensible heat flux

calculation, 118
shallow cumulus

relevance, 13, 190
similarity theory

see Monin-Obukhov, 68
soil evaporation, 121
soil moisture index, 136
soil respiration

relevance, 9
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Index 265

soil respiration CO2, 145
specific humidity

definition, 54
specific moisture

relevance, 11
stable boundary layer, 21
stomata

conductance, 142
resistance, 142

stratocumulus
ASTEX observations, 182
dry cloud, 184
relevance, 13, 179

subsidence
calculation, 43

surface energy balance
relevance, 113

surface fluxes
land, 118
sea, 186

surface resistance
Jarvis-Stewart, 123

time-scales
turbulence versus chemistry, 39

time-scales of meteorological phenomena, 34
top down scalar, 87
total specific humidity, 193
transition

clear to cloudy, 205
night to day, 21

turbulence
convective, 6
mechanical, 11

turbulent kinetic energy
definition, 64

vapour pressure deficit, 123
virtual potential temperature

definition, 54

water
drainage, 170

water balance, 170
water use efficiency, 151
wind

inertial oscillation, 63
logarithmic profile, 67

wind shear
relevance, 11
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