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chlorofluorocarbons (CFCs), 271
estimating lifetimes, 274
estimating sources, 272
nomenclature, 268
tracer-ratio data, 289

climate model, 36

convolution of response, 100, 112
inversion for source, 113

data assimilation, 122
assimilation cycle, 123
chemical, 127
objective analysis, 124
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spin-up problem, 126

data selection
model analogue, 157
operational, 86
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experimental design
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atmospheric, 33
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interannual variability
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inverse problems
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remote sensing, 129
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mass-balance, 121, 192
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synthesis, 119, 171
time-stepping, 192, 204
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isotopes
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in robust estimation, 212

Mace Head
location map, 289
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application to CHy, 264
application to CO,, 252
disadvantages, 195
schematic, 120
state-space representation, 202
matrix inversion
block-matrix form, 225
matrix-inversion lemma, 60, 338
MESA, 72
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adjustment time, 257
atmospheric budget, 256
CH, and "*CH, budget, 183
pre-industrial, 255
regional estimates, 293, 294
methyl chloroform (CH;CCls)
destruction by OH, 276
mode of posterior distribution (MPD), 52
model error, 150
expressed as data error, 152
expressed as parameter uncertainty, 153
in statistical model, 160
TrANSCoM assessment, 155
Monte Carlo, 46
algorithms, 118
inversion, 121
Monte Carlo inversion
hydroxyl, 278
schematic, 120
Montreal Protocol, 270

moving-average model, 65
of noise in CO, data, 95

network design, 227

nitrous oxide (N,0), 282
global inversions, 282
regional inversions, 293
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null space, 49

numerical differentiation, 136

objective analysis, 124
observing network
design, 227
map, 81
programmes, 82

oxygen (0,)
CO,-0, budget, 181
measurement, 83, 84
ozone (O3)
as tracer of transport, 308
assimilation, 129
destruction, 269
hole, 271

ozone-depletion potential, 275

perfect-model experiments,
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periodogram, 71
posterior distribution, 44

process models, 108
inter-comparisons, 155
inversion, 219

pseudo-inverse, 134

radiocarbon (*C)
for selection of data, 87
in carbon cycle, 83

in CO, 308
units, 182
radon

as reference source strength,
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for baseline selection, 87
for selection in models, 158
selection using *°Rn, 293
random walk, 65
rectifier effect, 156
regional inversion, 284
carbon dioxide, 295
halocarbons, 293
hydroxyl, 294
methane, 294
nitrous oxide, 293
sulfur, 294
techniques, 286
regularisation, 133
comparative studies, 178
remote sensing
as inverse problem, 129
of trace-gas concentrations, 80
resolution, 142
response functions
global budget, 100
in synthesis inversion, 173

sampling distribution, 42, 47
signal attenuation
in atmospheric transport, 35

singular-value decomposition,
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use for regularisation, 134

smoothing splines, 68, 69
source-receptor methods, 291
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spatial scales
c.f. time-scales, 26

spectral density, 62
normalisation, 64
spectral estimation, 69

maximum entropy (MESA), 72

periodogram, 71
smoothing, 70
tapering, 71
state-space model
definition, 73
Kalman filter, 74
Kalman smoothing, 76
recursive regression, 75
statistical model
state-space model, 73

stratosphere—troposphere exchange, 307

stratospheric transport
age spectrum, 302
sulfur
regional inversion, 294
sulfur hexafluoride (SFg)

input to stratosphere, 303

observed gradient, 306
TransCom, 155
surface fluxes
classification, 98
process modelling, 108
synthesis inversion, 171
adjoint methods, 186

application to CFCs, 273

cyclo-stationary, 175
discretisation error, 144
schematic, 119

time-dependent of CO,, 253

tangent linear model, 187
time horizon, 102

time series, 61
models, 63
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time-scales
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interhemispheric transport, 302
tomography (axial), 290
analogy to back-trajectories,
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toy models, 12
advective, 15
CH,-CO-OH, 17
diffusive, 14, 35
four-zone, 127
two-box, 34
trace-gas fluxes
functional role, 99
trace-gas measurement
calibration, 84
sampling, 79
techniques, 81
tracer-ratio method, 217
applications, 293
illustrative data, 288
TransCom, 155
transport times
applications, 277, 305
statosphere, 302
theory, 168
turnover time
hemispheric box, 34
two-box atmosphere model,
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transport times, 170

uncertainty
analysis, 8
causes, 91
communicating, 56

Vienna Convention, 270
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