
Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index

actionable, See information

adaptation, 1, 33, 34, 35, 38, 263, 267, 270, 275,

276, 279, 288

low regret, 270, 289

maladaptation, 267, 279

robust, 23

added value, 21, 22, 30–31, 237–238, 243, 265–266,

272, 281, 283, 284

advection, 107, 161

Africa, 20, 95, 117, 118, 144, 227

air mass, 9, 10, 26, 27, 196

Alps, 9–12, 88, 89, 91, 100, 152, 162, 194, 220

AMO, 14, 264

analog method, See perfect prognosis

annual cycle, 26, 28, 150, 158, 205, 207, 230,

250

Arctic, 121

artificial skill, 69, 236, 237

Asia, 121, 265

assumption, underlying downscaling, 29–30, 33,

142, 173, 201–202, See also perfect prognosis

and model output statistics

Australia, 227, 245, 254, 257

BCCA, 223, 245

BCSD, 223, 245

bias correction, See model output statistics

Bjerknes feedback, 118

block maxima approach, 50

blocking, 9, 26, 94, 119, 120, 156, 214, 231, 245,

285

Bora, 231

calibration, 135

distributionwise, 137, 172

pairwise, 137, 171, 224

CAPE, 161, 163, 282

centrifugal force, 102–105

centripetal force, 103, 106

climate change, 1, 2, 9, 13, 17–25, 29–35, 38, 40,

87, 88, 95, 98, 111, 117, 118, 120, 125, 127,

128, 130, 131, 137, 141, 142, 148, 154–159,

163–167, 169–178, 185, 187, 191–193,

195–199, 201, 211, 216–218, 220–223, 228,

229, 233–238, 241, 257–258, 261–266,

268–275, 278, 279, 281–288, See also trend

climate information distillation, 23, 278–279, 289

climate projection, See uncertainty

climate service, 1, 22, 23, 33, 36, 170,

277–278

cloud, 13, 110, 111, 116, 118, 160, 190, 196,

285

base, 160

cover, 111, 196

droplets, 13, 92, 110, 160

feedback, 111, 117, 126, 285

formation, 13, 111, 158, 161

microphysics, 13, 110, 116

cloud-system resolving simulation, See convection

permitting simulation

CMIP, 2, 21, 98, 109, 118, 121, 126, 130, 158, 170,

222, 227, 265, 271

coast, 274

convection, 11–13, 105, 110–118, 121, 129, 130,

161, 205, 218, 271, 272, 274, 285, 286

convection permitting simulation, 100, 285, 286,

287

convergence, 13, 101, 105, 114–116, 161

CORDEX, 21, 100, 120, 126, 170, 227, 279, 286,

288

CORDEX-ESD, 23, 227

Coriolis force, 11, 102–106

credible, See information

cyclogenesis, 11

cyclone, 9, 26, 27, 119, 141, 159, 236, 271

Genoa low, 11, 162, 231

tropical, 11, 161

Vb, 11

decadal prediction, 39, 126, 270

decision making, 123

defensible, See information

delta change approach, 19, 173, 174–175, 179, 217,

271

deterministic downscaling, 138

detrainment, 116

www.cambridge.org/9781107066052
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index 343

distribution

Bernoulli, 48

Binomial, 49

conditional density function, 46

cumulative probability distribution, 44

expected value, 44

exponential, 50

gamma, 50

Gaussian, See distribution, normal

generalised Pareto, 53

GEV, 53

joint probability density function, 45

joint probability distribution, 46

marginal density function, 46

moments, 44

normal, 49

Poisson, 49

probability density function, 43

probability mass function, 43

quantile, 44

return period, 54

return value, 54

uniform, 49

variance, 44

diurnal cycle, 121, 182

divergence, 9, 101, 106, 107, 161, 163

divide, climatic, 27

downdraft, See vertical velocity

drought, 9, 13, 14, 17, 28, 39, 167, 256, 257, 273,

274

dynamical change, 14, 118, 120, 218, 221, 266, 271

dynamical downscaling, See regional climate model

elevation dependent warming, 14, 31, 120, 192, 238,

287

emission scenario, See uncertainty

empirical statistical downscaling, See perfect

prognosis and model output statistics

emulator, 221–222

ensemble of opportunity, See uncertainty

ENSO, 14, 32, 81, 111, 118, 129, 187, 196, 264,

271, 274

entrainment, 13, 116

estimation, 55

Bayesian estimator, 60

bias, 56

confidence interval, 56, 59

confidence intervals, 55

credible interval, 61

hyper parameter, 61

information matrix, 59

least squares estimator, 63

maximum likelihood, 57

posterior probability density function, 61

prior probability density function, 61

profile likelihood, 59

sample, 55

uncertainty, See uncertainty

ethics, 23, 34, 279

Europe, 4, 9–11, 14–17, 20–23, 87, 91, 100, 117,

121, 122, 129, 162, 165, 182, 193, 221, 223,

227, 238, 240, 243, 258, 264–266, 271

evaluation, 5, 6, 21, 23, 25, 29, 36, 39, 68, 87, 93,

117–121, 131, 157, 163, 167, 169, 172, 179,

196, 197, 199, 227–262, 266, 267, 273, 278,

285, 288

diagnostic, 59–60, 228, 229–231, 241

GCM predictor experiment, 233

index, 229, 238

pairwise, 228, 232

perfect predictor experiment, 199, 232–233, 234,

241, 242, 257, 258, 262, 282

performance measure, 69, 172, 229, 230, 231,

232, 238

process-oriented, 35, 231, 236, 271, 283

pseudo reality, 21, 159, 166, 196, 199, 234–235,

237, 257, 258, 283, 284, 288

trends, 121, 159, 233–236, 257, 264–265, 283

evaporation, 13, 101, 110, 112, 148, 160

evaporative loss, 88, 92

evapotranspiration, 12, 94

extreme event, 2, 9, 18, 20, 25, 26, 28, 36, 38, 48,

50–54, 60, 88, 92, 117, 121, 125, 126, 129,

130, 147, 149, 152, 162, 166, 167, 177,

180–181, 188–190, 199, 205, 213, 216, 222,

223, 230, 234, 242, 254–257, 260, 261, 268,

272, 273, 279, 283, 284, 286, 288

finite differences, 107–109

forecast verification, 69, 130, 172, 228, 241

free atmosphere, 19, 148, 157, 159

friction force, 101, 104, 105, 106

Föhn, See wind

garbage-in garbage-out, 29, 265, 266

GCM predictor experiment, 235

GCOS, 87

general circulation model, 2–5, 16–23, 24–32, 117,

96–121, 124, 131, 141, 156, 157, 159–161,

170, 174, 186–188, 191, 192, 199, 217,

220–222, 227, 233, 234, 235, 236, 237, 238,

241–243, 257, 263–268, 271–274, 276, 279,

282–288

geopotential, 105, 106

geopotential height, 76, 95, 137, 154, 158, 159, 161,

163, 282

GFCS, 1, 22

global climate model, See general circulation

model

gravitation, 103, 105

gravity, 103, 104, 105

greenhouse gas emissions, 125

www.cambridge.org/9781107066052
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

344 Index

gridded observations, 87, 90–93, 188, 189, 191,

223, 232

Hadley cell, 11, 271

heat wave, 9, 26, 28, 39, 223, 245, 256,

273

hidden Markov model, See random process

Himalaya, 11

homogeneous downscaling, 137

homogenisation, 89–90

humidity, 33, 54, 94, 95, 137, 155, 158, 160, 161,

163–166, 169, 248, 258

hydrostatic approximation, See hydrostatic balance

hydrostatic balance, 105, 106

hydrostatic model, 104

impact model, 34, 37–38, 130, 170, 201, 270, 272,

275, 287, 288

Indian Ocean, 121

Indian Ocean Dipole, 14

information, 35–36

actionable, 1, 35, 36, 269, 281

credible, 1, 23, 29, 31, 35–37, 123, 130, 131, 156,

157, 167, 173, 187, 195–197, 199, 221, 229,

234, 236, 238, 260, 262, 265–267, 269, 277,

279, 281, 284, 286, 288

defensible, 35, 228, 269, 270, 273, 274, 279, 282,

286, 288

legitimate, 35, 36, 37

plausible, 35, 98, 125, 131, 166, 192, 275

salient, 23, 35, 36, 37, 123, 227, 228, 277

inhomogeneity, 88–90

inhomogeneous downscaling, 137

initial condition ensembles, See uncertainty

inner alpine valley, 12, 187

instability, baroclinic, 9, 161

instability, convective, 13, 160, 161

inter-variable dependence, See statistical climate

aspect

interannual variability, 214

internal climate variability, See uncertainty

interpolation, 18, 32, 38, 87, 91–93, 96, 176, 177,

180, 199, 211, 265, 272

inversion, 12, 92, 190, 272

IPCC, 2, 17, 20, 125

ITCZ, 11, 111, 118, 236

jet stream, 9, 119, 120

lake effect, 271

land-sea breeze, See wind

large-scale circulation, 4, 16, 22, 55, 65, 119, 120,

138, 147, 148, 150, 161, 192, 208, 212, 261,

281, 287, 288

legitimate, See information

level of free convection, 13

limited area model, See regional climate model

low regret measure, 34

Madden Julian Oscillation, 285

maladaptation, See adaptation

maritime climate, 11

maritime continent, 121

Markov chain, 202, See random process

Markov process, See random process

Mediterranean, 11, 100, 141, 162, 194

micro climate, 12, 274

Middle East, 121

minimum skillful scale, 18, 19, 156, 157, 211

Mistral, 231

model output statistics, 5, 16, 23, 24, 135, 170–200,

201, 202, 217, 233, 234, 238–241, 243, 245,

248, 250, 251, 253, 254, 256–258, 260–261,

282–288

additive correction, 171, 175

bias correction, 5, 137, 138, 170–200

credibility assumption, 173, 187, 283

delta change approach, See delta change approach

direct approach, 174

downscaling to sub-grid scales, 22

large-scale errors, 22

multivariate, 178–179, 254

quantile mapping, 21, 22, 139, 140, 171,

176–182, 188, 190, 191, 196–197, 199,

222–224, 238, 240, 245, 248, 252, 256, 258,

260, 261, 284, 286

representativeness assumption, 173, 187–188,

197, 283

scaling, 175, 180, 181, 190

stationarity assumption, 173

suitable structure assumption, 173, 283

time-invariance assumption, 173

trend modification, 177, 191, 195–197, 222, 284

wet-day correction, 180, 260

monsoon, 11, 118, 161, 182, 187, 271

MOS, See model output statistics

mountain breeze, 188, See wind

multi-model ensemble, See uncertainty

NAO, 10, 81, 121, 285

North America, 20, 87, 117, 264

North Atlantic, 9, 10, 17, 76, 118–120, 186, 285

numerical weather prediction, See weather

forecasting

ocean upwelling, 118

orographic drag, 110, 111

orographic forcing, 11, 13

orographic precipitation, 4, 12, 13, 20, 91, 120, 161,

188, 214, 271

orography, 4

overfitting, 65, 66, 69, 85, 162, 164, 165, 236

www.cambridge.org/9781107066052
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index 345

Pacific, 14, 118, 264

parameterisation, 29, 109–117, 124, 128, 130

Arakawa-Schubert scheme, 115

Betts-Miller scheme, 114

cloud, 111

convection, 110, 111, 113–117, 121, 126, 130,

234

Kuo scheme, 114

mass flux scheme, 115

Reynolds averaging, 111

Tiedke scheme, 115

pattern methods, 74–85

CCA, 82–85, 145, 152

EOF, 76–82

MCA, 82–85, 145, 152

PCA, 75–82, 163, 164

principal component, 77–82

PCA, See pattern methods

PDO, 14, 264

peaks-over-threshold approach, 53

perfect prognosis, 4, 5, 16, 23, 24, 30, 127, 135,

141–169, 179, 201, 202, 207, 210, 212, 218,

233–237, 245, 248, 250, 251, 254, 256–258,

261, 284, 288

analog method, 135, 146–148, 149, 150, 152,

153, 154, 155, 212, 223, 243–261, 286

artificial neural network, 144

CCA, 152, See also pattern methods

inflated regression, 139, 143, 149, 150, 153, 248

informative, 157–169

informativeness assumption, 142, 156, 157–158,

173, 233, 282

MCA, 152, See also pattern methods

perfect prognosis assumption, 30, 142, 155,

156–157, 162, 173, 233, 234, 258, 282

quantile regression, 144

regression, 24, 135, 143–145, 147–154, 222, 243,

245, 247, 248, 250–252, 254, 256, 257, 261,

272, 273, 285, 286, See also regression

stationarity assumption, 142

suitable structure assumption, 142, 283

time-invariance assumption, 142

weather type method, 4, 24, 135, 145–146, 149,

150, 152–154, 221, 258

perturbed physics ensembles, See uncertainty

planetary wave, 9, 10, 13, 214

planning horizon, 36, 39, 270

plausible, See information

post normal science, 34

PP, See perfect prognosis

practitioner’s dilemma, 33

predictability, 127, 265

predictand, 87–93, 135–169, 187

predictor, 16, 19, 21, 24, 29–31, 93–95, 135–140,

141–169, 187–188, 202, 206–210, 212–214,

216, 218

domain, 162

for precipitation, 160–161

for temperature, 159–160

pre-processing, 162–164

selection, 164–169

pressure, 9, 10, 16, 95, 101–107, 111, 154, 158, 159,

161–163, 182, 258

pressure gradient force, 101, 104–106

primitive equations, 104–107

probabilistic projection, See uncertainty

probability, 42

Bayes theorem, 43

conditional probability, 43

event, 41

event space, 41

i.i.d., 47

random variable, 42

sample space, 41

provider’s dilemma, 33

quantile-quantile plot, 60, 189, 232, 240, 241

random process, 70

autocorrelation function, 70

autocovariance function, 70

autoregressive process, 71, 203, 206

crosscorrelation function, 71

crosscovariance function, 71

ensemble, 70

hidden Markov process, 73

Markov chain, 73, 202, 207

Markov process, 71

Poisson process, 73

realisation, 70

stationarity, 70

white noise, 71

randomisation, See stochastic downscaling

reanalysis, 92, 93–95

regional climate model, 2–5, 19–20, 22, 24–31,

96–100, 117–121, 137, 170, 180, 186–192,

194, 220–224, 231, 232, 234–236, 242, 243,

251, 257, 258, 265–267, 271, 272, 274, 276,

283, 284, 286–288

regression, 61–70, 135, See also perfect prognosis

AIC, 67

backward elimination, 68

BIC, 67

deviance statistic, 67

forward selection, 68

generalised linear model, 64, 143, 144, 150, 152,

153, 207, 209, 245, 248, 251, 252, 254, 257

inflation, See perfect prognosis

least squares estimator, 63

linear model, 62, 143

logistic, 65, 207

model selection, 66

www.cambridge.org/9781107066052
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

346 Index

regression (cont.)

multiple linear regression, 62

residual quantile quantile plot, 69

residuals, 68

straight line regression, 63

vector generalised linear model, 65, 144, 149

representative concentration pathway, 98, 125

representativeness, 31, 181, 185, 187, 196, 197

resampling, 147

residual spatial dependence, 27, 139, 152, 185, 210,

214, 250

residual temporal dependence, 26, 139, 150, 152,

182, 197, 210, 214, 245

Rossby wave, See planetary wave

salient, See information

seasonal cycle, See annual cycle

seasonal forecasting, 39, 98, 270, 276

seasonal prediction, See seasonal forecasting

self-organising map, 162, 169

snow cover, 12, 274

snow-albedo feedback, 14, 31, 120, 121, 187, 188,

192, 271

soil moisture, 12, 121, 187, 245

soil moisture feedback, 12, 13, 26, 121, 206, 235,

271

South America, 95, 117, 121, 227

Southern Ocean, 121

spectral nudging, 100

spell, 26, 49, 148, 182, 183, 214, 229, 230, 248,

260, 261

cold, 9, 245, 254, 261

dry, 9, 37, 182, 202, 206, 248, 257

of threshold exceedance, 39

warm, 9, 254, 261

wet, 2, 37, 206, 245, 248, 261

stability, 13, 161, 163, 258, 282

statistical climate aspect, 25–29, 36–40, 139–140,

142, 148, 166, 167, 179, 188, 197, 212, 217,

218, 227, 230, 242, 258–262, 273

calibrated, 157, 213, 214, 233, 243, 245, 248, 250

explicitly modelled, See calibrated

marginal, 25–26, 148–150, 179–181, 213, 230,

243–245, 254–256, 258–262

multivariable, 28, 152, 153, 185, 186, 216, 230,

252–254, 258–262

non-calibrated, 243, 250

spatial, 27–28, 150–152, 183–185, 214–216, 230,

250–252, 258–262

temporal, 26, 28, 150, 182–183, 213–214, 230,

245–250, 256–262

statistical downscaling, See perfect prognosis and

model output statistics

statistical-dynamical downscaling, 220–221

Stevenson screen, 89

stochastic downscaling, 138, 202

storm track, 9, 13, 119, 186, 192, 193, 197, 271

stress test, 266, 267, 288

surrogate global warming simulation, 287, 288

systematic spatial variations, 27

temperature, 282

thermodynamic change, 14, 118, 120, 164, 179,

218, 221, 237, 265, 266, 271, 287

thermodynamic equation, 107

totals-total index, 161

trend, 22, 88–90, 93–95, 121, 128, 139, 157–159,

165, 166, 176, 177, 191, 192, 195–197, 222,

228, 233–237, 240, 241, 257–258, 260, 261,

263–265, 268, 274–278, 283–285, See also

climate change

uncertainty, 1, 5, 6, 21, 33–35, 37, 118–121,

123–132, 164–166, 196, 229, 263, 264, 266,

267, 269, 271, 275–279, 281, 284, 288

aleatory, 123

climate projection, 123–131

deep, 23, 129–130, 131, 279, 284

emission scenario, 125

ensemble of opportunity, 130

epistemic, 123

forcing, 124, 125, 275

fractional, 128

human reflexive, 125

initial condition ensembles, 128

internal climate variability, 15, 22, 98, 118, 121,

126–129, 164, 172, 176, 218, 229, 231–233,

235, 240, 241, 257, 264–265, 271, 275–276,

284

irreducible, 123

macro initial conditions, 127

micro initial conditions, 127

model inadequacy, 125

model imperfection, 125–126, 271, 275–276

model inadequacy, 126, 130, 229

model uncertainty, 20, 117, 125–126, 130, 273,

274

multi-model ensembles, 128

observational, 92, 95

perturbed physics ensembles, 128

probabilistic projection, 130, 265

reducible, 123

sampled, 126, 131

sampling, 53, 55, 56, 57, 79, 165, 166, 232

scenario, 125

undercatch, 88

United Nations Framework Convention on Climate

Change, 1

updraft, See vertical velocity

urban heat island, 89

urbanistation, 89

user needs, 22–23, 33–40

www.cambridge.org/9781107066052
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-06605-2 — Statistical Downscaling and Bias Correction for Climate Research
Douglas Maraun , Martin Widmann
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index 347

VALUE, 23, 33, 227, 229, 230, 243, 251, 257, 258,

260, 262

variability

decadal, 111, 157, 176, 197, 265

interannual, 14, 26, 111, 157, 166, 176, 194, 197,

237, 243, 248, 250, 260, 261, 267, 271

multidecadal, 14, 260, 275

sub-grid, 22, 115, 188, 190, 191, 199, 222, 260,

272, 286

vertical velocity, 13, 105, 107, 121, 158, 160, 161

vorticity, 159, 161, 163

Walker circulation, 11, 118

WCRP, 20

weather forecasting, 16–17, 19, 29, 30, 35, 87, 93,

98, 99, 104, 107, 109, 122, 126, 155, 157, 158,

164, 167, 169, 171, 172, 179, 200, 228, 233

weather generator, 19, 41, 138, 201–219, 245, 248,

250, 252, 254, 256, 257, 261–262, 288

assumptions, 201

Bartlett-Lewis, 204, 205

change factor, 19, 217–218

conditional, 206–208, 218

credibility assumption, 217, 283

full field, 211–212, 214

hidden Markov, 209–210, 214, 248, 250, 252,

258, See also random process

informativeness assumption, 218, 282

multisite, 208–209, 211, 214–216

multivariable, 206

Neyman-Scott, 204, 205

perfect prognosis assumption, 218

Poisson cluster, 203–205, 210–212, 214,

216

random cascade, 211, 212

representativeness assumption, 217, 283

Richardson-type, 202–203, 206, 207, 208, 213,

214, 216, 250

single site, 140

subdaily, 212

suitable structure assumption, 217, 218, 283

weather type, 41–43, 46, 145, 163–164, See also

perfect prognosis

wind, 9–13, 33, 54, 88, 93, 161, 163, 169, 185, 214,

220, 221, 231

coastal jet, 271

downslope, 12

downvalley, 12

Föhn, 12, 271

land-sea breeze, 13, 271

mountain breeze, 271

shear, 111

upslope, 12

upvalley, 12

www.cambridge.org/9781107066052
www.cambridge.org

