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2 °C target, 220

absolute angular momentum, 170

active monsoon, 313

adiabatic process, 16

aerosols, 304-5, 319

Africa (covering Lake Victoria), 295-7

African Easterly Wave (AEW), 138

African systems, 136

air—sea interaction, 305, 320

AL, 225, See Aleutian low

Aleutian low, 225, 233

annular mode, 343, 352

Antarctic circumpolar transport, 298

Antarctic Oscillation (AAO), 297-8, 343

Arctic, 115, 117-18

Arctic Oscillation (AO), 122, 297, 343

Arctic sea ice area, 345

Asia (including China, Australia, Middle East,
Siberia, Korea, Bay of Bengal, Gulf of
Carpentaria), 2967

Asian jet, 337, 339, 341

Asian Monsoon, 139, 304, 343, See monsoon

Atlantic Meridional (or multi-decadal)
Oscillation (AMO), 281, 283

Atlantic meridional overturning circulation
(AMOC), 280, 283, 292, See meridional
overturning circulation

Atlantic Multidecadal Oscillation (AMO), 256,
See Atlantic Meridional Oscillation

Atlantic, 1224, 127

Atlantic SST variability, 267

atmospheric circulation index (ACI), 344

Australian rainfall, 280, 283, 286-8, 291

axisymmetrization, 168-71, 173

baroclinic instability, 1414
barotropic energy conversion, 202
Beijing floods of 21 July 2012, 177
beta-skirt axisymmetrization (BSA), 169-70
binary vortex interaction, 170
blocking, 74, 76, 114-15, 117-18, 202, 339-41
blocking high, 346
bootstrap resampling, 201
boundary layer, 170
boundary layer dynamics, 168-72
boundary layer inflow, 170-1
TC boundary layer, 169
unbalanced boundary layer flow, 171
break monsoon, 313-14, 316, 321, 323
Brier score (BS), 103
Bulletin of the American Meteorological
Society’s State of the Climate Report, 38

calibration, 97, 104-6
CCSM4, 203-7
bias, 204-5, 207-8
future hot spells, 206
Central America, 296
chaotic, 141, 146, 1501
circumglobal teleconnection (CGT) pattern, 338
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climate change, 113-15, 118, 125
climate extremes, 50
climate model, 202-4, 208
bias correction, 204
LSMP, 198-9, 201-2, 204-5
climate models, 114-15, 11718
CMIPS, 114, 116-18
CO,, 220-1, 2234
CO, doubling, 2234
cold days, 54-5, 345-6
cold nights, 54-5, 345-6
cold surges, 297
cold vortex, 346
consensus forecast, 133
convection permitting, 142, 145-8, 150
convective instability, 143—4, 146
convergence, 170-1
correct negatives, 134
COSMO (Consortium for Small Scale
Modelling), 99-100, 102-3, 105, 107
coupled land—atmospheric bridge, 343, 345,
352
land bridge, 343
coupled oceanic—atmospheric bridge, 343, 345,
3512
cross-equatorial flow, 3056, 311
cross-seasonal effect, 343, 352
cross-seasonal relationship, 3436, 349, 352
CRPS (continuous ranked probability score),
103-5, 107
cyclogenesis, 146
cyclone, 113-18
Cyclone Yasi, 176, 179, 181
cyclonic vorticity, 79, 83-8, 90, 92-3
cyclonic wave breaking, 156, 162

Dansgaard-Oeschger (DO) events, 239
data assimilation, 46, 12—-14, 96-7, 99, 106
decadal variability, 345
degeneracy, 125
detection and attribution, 37, 41-2, 47, 49, 52,
60, See optimal fingerprinting
diabatic heating, 16, 19-20, 23, 27, 31-5, 170,
172-3
divergent outflow, 156, 160-2
downscaling, 1801, 203, 208, See LSMP
downstream development, 155-6, 158-9,
164-5
drought, 255-7, 259, 262, 265, 267-8, 271,
273-7, 279, 343-4, 347-8, 351
dry air intrusion, 148
Dust Bowl, 255, 257, 262, 264, 267
dust storm, 343-6, 351
dust storm frequency index (DSFI), 344
dynamics, 142, 144-5, 148, 150-1
axisymmetric dynamics, 173
balanced dynamics, 170, 172-3
boundary layer dynamics, 168-72
internal dynamics, 172
unbalanced dynamics, 170-1
vortex dynamics, 173

E vector, 202
Earth System Models of Intermediate
Complexity (EMICs), 241
East Asian monsoon, 343, 351-2
East Asian summer monsoon (EASM), 343
East Asian winter monsoon (EAWM), 343
East Asian winter monsoon, 225, 227, 231, 233
eddy kinetic energy (K.), 156
eddy-driven jet, 71-2, See extratropical jet
effective number of degrees of freedom, 345
Ekman, 171
El Nifo, 176, 180, 280, 286
El Nifio/Southern Oscillation (ENSO), 72, 163,
297-9, 305-6, 312, 317-21, 324, 333, 343,
349, See low frequency variability
ensemble, 95-110
ensemble forecasting system, 13, See ensemble
prediction system
ensemble forecasts, 158, 160
ensemble Kalman filter (EnKF), 147, 170
ensemble of data assimilations, 13
ensemble prediction system (EPS), 95-7, 108,
110
error growth, 141-5, 150-1
Ertel potential vorticity, 1618, 21
Eurasian (EU) teleconnection pattern, 225-6
Eurasian snow cover (ESC), 345
Europe (covering Russia), 297
European Centre for Medium-range Weather
Forecasts (ECMWF), 133-4, 136-40
ensemble, 32-day, 133-4, 13640
extended-range forecasts (5-30 days), 134, 136
extratropical jet, 70, 72-3, See Asian jet, jet
stream
extratropical transition (ET), 153, 164
extreme, 95, 98, 1024, 107-8, 110
extreme events, 185
extreme low temperature, 76, 344—6, 351
extreme precipitation, 50-1, 59-63, 75
extreme rainfall, 295
extreme temperature, 50, 52-3, 55-6, 59, 62, 76
extreme value theory (EVT), 48-9, 52, 55, 62,
107
extreme weather, 75, 122, 127-8, 3034, 325,
See extreme events
extreme weather-related events, attribution of,
37
floods, 37, 41, 43-5
heat waves, 38, 45
human-induced climate change, 37, 39-40
selection bias, 42, 44
eyewall, 168-71, 173
double eyewall, 168, 171, 173
eyewall replacement cycle, 168, 172-3
inner eyewall, 168-9
outer eyewall, 168
secondary eyewall formation (SEF), 168

false alarms, 134-5
ferrel cell, 343
flood, 295-6, 343
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floods, 122, 176, 271, 273-7, 279

forecast, 125, 127-8

forecast error, 142, 145, 150

forecast model, 141-2

forecast sensitivity, 146

forecastability, 136—7

forecastable, 1367

forecasting, 957, 102-3, 105, 108-10

formations, 134, 13740
baroclinically influenced, 138

fraction of attributable risk, 39

freshwater flux, 242, 244-5

freshwater perturbation (PERT), 240, 242, 244,

247-53

frontogenesis, 162, 165

frost days, 344-5

frosts, 122

generalized extreme value 49, 52, 55, 59
geopotential height (GHT), 344
geostrophic balance, 17, 33
geostrophic wind, 17
GIFS (Global Interactive Forecast System), 97
global warming, 221-3
gradient wind, 170, 172

gradient wind balance approximation, 171
greenhouse gases, 122
Guinea Coast, 271-9

hazard, 110
heat flux, 202
by transients, 202
heat wave, 118, 185-6, 189-94, 21011,
215-17, 220, See hot spells and drought,
synoptic description
high-impact weather, 69, 75-6, 97, 108-10, See
extreme weather
hits, 134, 138
hot spells, 198-9, 201-5, 208
LSMP, 198, 201
synoptic description, 198
target ensemble mean, 201, 208
Hovmdller diagram, 202
Hurricane, 146-8, 150
intensity, 146, 150
Hurst coefficient, 290
hydroclimate variability, 255, 264-5
hydrostatic balance, 17

idealized toy model, 141

Impact of Typhoons on the Ocean in the Pacific
(ITOP), 136

inaccuracy, 141

Indian Ocean (10), 294-9, 333

Indian Ocean Dipole (IOD), 176, 280, 282, 284,
286, 292, 305

Indian Summer Monsoon, 306, 316

Indonesian Throughflow (ITF), 299

initial conditions (IC), 141-2, 1446, 148, 150-1

initial tendencies, 67

instability, 141-2, 150-1

interannual variability, 333, 337

Interdecadal Pacific Oscillation (TPO), 281

interdecadal variability, 217, See interdecadal
variation

interdecadal variation, 205

intrinsic predictability, 141-2, 146, 151

isentropic surface, 16-17, 20-2, 32-3, 35

ITCZ (intertropical convergence zone),
297

jet meandering, 88

jet pulsing, 84

jet stream, 79-85, 87, 90, 92-3, 113, 122, 124,
127, 202, See eddy-driven jet, extratropical
jet

Joint Typhoon Warning Center JTWC), 134

Kelvin wave, 297-9

La Nina, 176-9, 181
Lagrangian perspective, 19, 21-2, 33
land cover change, 194
land surface processes, 304-5, 319, 324
LCl, 69-74, See life cycle of baroclinic
LC2, 69-74, 76, See life cycle of baroclinic
life cycle of baroclinic 69-70
lightning, 296
likelihood value (LHV), 134
low-frequency variability, 70, 74
low pressure systems (LPSs), 304, 312
LSMP (large scale meteorological pattern), 198,
208
in CCSM4 data, 205
in reanalysis data, 205
is useful, 208
model hot spells, 204
useful for downscaling extreme events, 203
LSMP index, 199, 201-3, 2056, 208
value, 199, 202, 205-6, 208
distribution, 203, 205, 208

Madden—Julian Oscillation (MJO), 72, 125, 139,
163, 294, See low frequency variability

Maritime Continent (covering Philippines,
Sumatra), 178, 295-6, 298

maximum temperature, 344-5

Meiyu—Baiu, 333, 340-1

merged jet, 80—1, 84, 88, 90, 92-3

meridional overturning circulation (MOC), 239,
See Atlantic meridional overturning
circulation

mesoscale convective system, 141

mesoscale convective vortex, 145

mid latitude, 141, 144, 148

minimum temperature, 345

misses, 134

model error, 96, 97, 142, 145, 150

model resolution, 3—4

modified quasi-geostrophic (MQG) model, 83,
92

MOGREPS (Met Office Global and Regional
Ensemble Prediction System), 1002, 108

moist convection, 142, 144, 146, 148, 150-1

moisture transports, 257

monsoon Asia, 333, See Asian monsoon

Monsoon Trough (MT), 304, 306, 313

monsoons, 297

multiple equilibrium, 242-5, 253

NAM, 225, 231, 233, 298, 343-6, 348, 351,
See Northern Annular Mode, Northern
Hemisphere Annular Mode

NAO, 297-8, See North Atlantic Oscillation

NASA Hurricane and Severe Storm Sentinel
(HS3), 136

National Centers for Environmental Prediction /
Department of Energy reanalysis, 201

National Hurricane Center (NHC), 136

NCEP/NCAR reanalysis, 205, 207

negative log-likelihood, 53

355

nonlinear life cycle, 88, 93
North America (covering USA, Alaska), 2967
North Atlantic Deep Water (NADW), 239
North Atlantic Oscillation (NAO), 73, 122, 3434,
346-7, See low frequency variability
Northern Annular Mode (NAM), 298, See
Northern Hemisphere Annular Mode
Northern Hemisphere Annular Mode, 225, 343
numerical weather prediction (NWP), 3—4, 95-6,
98

observation, 96, 101-8, 141, 148, 1501
ocean—atmosphere interaction, 341
optimal fingerprinting, 37, 41, 43

Pacific Decadal Oscillation (PDO), 50-1, 229, 281
modulation of, 225
planetary wave, 225, 227, 229, 231, 233
Pacific North American pattern (PNA), 297
Pacific Ocean, 294, 296, 298-9
Pacific—Japan (PJ) pattern, 333
Parallel Ocean Model (POP), 241
parameterization, 97, 99
Petterssen—Smebye Type-B cyclogenesis, 153
PIT (probability integrated transform), 103
POAMA, 176-8, 181, See predictive ocean—
atmosphere model
polar front jet (PFJ), 337
postprocessing, 107
potential vorticity, 69, 226
practical predictability, 141-2, 151
precession, 148-9
precipitation, 113, 116
predictability, 1267, 133, 136-42, 153, 156,
158-9, 1634, 333, 337, 340-1
limit of, 133
prediction, 3—4, 10-11, 13, 95-9, 102, 105-10
probabilistic, 95, 97, 100, 102-3, 106-8, 110
deterministic, 95-9, 101, 103, 108-10
predictive ocean—atmosphere model (POAMA),
176
probabilistic forecast, 14
process tendencies, 7
PV streamer, 79, 87, 92-3

quality measure, 134, 136

quantile, 100, 1027

quantile score (QS), 103

quasi-biennial oscillation (QBO), 124, 127, 280,
283

quasi-geostrophic, 83, 92

rainfall, 176-81, 3434, 348-51
rank histogram, 102-3
rapid intensification (RI), 146, 148
re-forecast, 3, 14
reliability diagram, 11
representative concentration pathways, 205
risk ratio, 39, 41-4, See fraction of attributable
risk
Rossby wave, 2267, 231, 233, 297-9, 348
thermal, 226-7
train, 2267, 231, 233, See wave train
Rossby wave breaking, 69, See wave breaking
Rossby wave packet, 153, 155-6, See wave
packet

salt advection feedback, 243, 253
SAM, 178-9, 298, 343-5, 348-51, See Southern
Annular Mode
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Sawyer—Eliassen, 172
Sawyer-Eliassen equation, 172
Sawyer—Eliassen model, 172
Schumann resonances (SR), 296
sea breeze, 198, 203, 205
sea level, 299
sea surface temperature (SST), 149, 176, 178,
297, 344
seasonal cycle, 81, 83
seasonal forecast, 177, 181
seasonal forecasting, 176
seasonal prediction, 138
severe weather, 141, 144, 151
SH, See Siberian high
Siberian high, 225
Atlantic-origin type, 2267
Pacific-origin type, 227
sub-seasonal amplification of, 225
sign count, 201
Silk Road pattern, 337-9, 341
slantwise vorticity development, 16-17, 19-22,
33
snow cover, 125, 304, 317, 321, 344
snow cover area, 344
snowstorm, 344, 346-7, 351
soil moisture, 189, 191-4, 222-4
South America (covering Chile, Andes,
Amazon), 297
South Asian Monsoon, 304, 306, 325
Southern Annular Mode (SAM), 280, 283, 288,
292
Southern Eurasian (SEA) teleconnection pattern,
348
Southern Hemisphere Annular Mode (SAM),
343, See Southern Annular Mode
Southern Hemisphere Ocean Dipole (SOD), 350
Southern Oscillation (SO), 280, 286, 305, 317
spin-up mechanism, 171
static stability, 16-19, 22, 26-7, 34-5
statistical, 208
20-year return value, 206, 208
bootstrap resampling, 201
consistency tests, 201
target ensemble mean, 201
storm track, 113-18, 122, 127
stratosphere, 124-5, 127
subsidence inversion, 97, 199
subtropical high, 350

subtropical jet, 71, 73, 801, 83, 85-6, 88, 92-3

sunspot number, 280, 283, 287, 292

supergradient force, 171

supergradient wind, 171, 173

surface currents, 298

SWEFDP (Severe Weather Forecast
Demonstration Project), 98

teleconnection, 343, 348
teleconnection pattern, 225-7
Arctic Oscillation (AO), 225
Eurasian (EU) teleconnection pattern, 225
Northern Hemisphere Annular Mode (NAM),
225
Scandinavian pattern, 225
Western Pacific (WP) teleconnection pattern,
227
temperature extremes, 84, 92-3
the C20C+ project, 44
The Weather Risk Attribution Forecast, 44
The weather@home, 44
thermal low, 198
thermal wind, 17
thermohaline circulation (THC), 239
THORPEX (The Observing System Research
and Predictability Experiment), 97
THORPEX-Pacific Asian Regional Campaign
(T-PARC), 133
Tibetan Plateau (TP) snow cover, 210
TIGGE (THORPEX Interactive Grand Global
Ensemble), 97-8
tornadoes, 294
track, 148, 150
Trans-Niflo, 282
tropical cyclone (TC), 76, 97-8, 110, 1334,
136-41, 146, 148, 150, 153-62, 164-5,
168, 176, 179-81, 294, 299, See typhoon,
hurricane
Atlantic, 133, 13640
event, 133-4, 13640
forecast, 133-40
intensity, 133, 136
motion, 133, 139
rainfall, 136
track forecast, 1334
tropical cyclone structure (TCS-08), 133
tropical storm, 147
warnings, 133
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western North Pacific, 1334, 13640
tropopause, 85, 88
typhoon, 134, 136, 139

uncertainty, 95-7, 102-4, 106, 108, 142,
146-9

upscale energy cascade, 170

Ural blocking, 226-7, 229-31, 233

vegetation, 185, 1914

verification, 102-3, 105, 107, 110, 134, 138
track analog, 134

vertical vorticity, 16-17, 19-24, 26-7, 31-5

vertical wind shear, 148-9

volcanic dust, 280, 283

volcanic eruptions, 125

vortex Rossby waves (VRWs), 169

vortex tilt, 148

vorticity, 16-24, 26-7, 31-5, 169-70
vorticity gradient, 169—70
vorticity ring, 169-70
vorticity skirt, 169

vorticity extremes, 85, 90, 93

vorticity tongue, 87-8, 90, 93

warm air advection, 162

warm conveyor belt (WCB), 154

warm season precipitation, 144-5

warning, 95, 108-9

wave breaking, 122, See Rossby wave
breaking

wave packets, 80, 88, See Rossby wave
packet

wave train, 337, 340—1, See Rossby wave train

wave-activity flux, 2267

weather versus climate, 38

weighted-mean vector motion, 133

weighting factor, 133—4

westerly ducts, 72, 75

wildfire, 296

wind index (WI), 345

wind storm, 76, 98

wind-induced surface heat exchange (WISHE)
mechanism, 1467

winter, 1227

WMO (World Meteorological Organization),
97-8, 110

Wyrtki jet, 298
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