
Index

action gap 10, 11
activity rate 248–249, 262
adaptation 164, 171, 173–174
agent 21
aleatory uncertainty 19, 40–41, 45, 60, 65, 193,

202–205, 243, 255, 380, 420–421, 491, 517
anthropogenic 112–113, 151, 154–155, 164, 171–172,

174, 283, 284, 398, 400, 415
approximate Bayesian computation (ABC) 58
auditor 41
axioms of probability 20, 86

Bayesian Belief Network 342
Event Tree 378–379
hierarchical modelling 46–47
statistical framework 45–47, 67, 166

block maxima 119, 124, 128
blocking 151–152
blue ribbon panels 68
bootstrapping 32, 122, 128
boundary conditions 114–115, 153–154, 164–165, 202,

204, 289

calibration 118, 156, 158, 202–205, 216, 289, 378
score 75–76, 78–79, 83, 90

canopy fires 402
cascading effects 2, 7
catalogue augmentation 46
catastrophe model (cat model) 119–121, 125, 132–133,

152, 162
chaos 112–113, 153
citation-based weights 72
classical model 74–79, 82–85, 89
climate change 195, 205–209, 296, 413, 415, 431

model 155–158, 164–166,
168–170, 173

clumping 54–55
clustering 124
coastal flooding 197
cognitive dissonance 553–554, 562
ComMIT 338

communication 85–86, 133–137, 152, 174–177,
265–266, 303–304, 306, 328, 344, 348–349,
376–377, 384–389, 429–430, 470, 515,
525–529, 533, 535

community and place attachment 551–552, 562
completion gap 10, 11–12
composite distribution model (CDM) 256
conditional exceedance probability curve 43–44, 59–60
cone of uncertainty 134
confidence band 30, 69, 71, 75
interval 29–30, 32, 128

consensus 69, 75, 79, 80, 84
conservatism 244–245, 251, 253
covariance 167, 169–170
covariate 119, 126
critical infrastructure 2, 3, 299, 377
crown fires 402
culture and response to risk 529–532, 554–555,

557–551

DART 339, 346
data assimilation 116, 119, 219, 336, 339, 346, 465, 466
decision-making 65, 69, 72, 78–79, 82–83, 85–86, 88,

130–131, 164, 415, 466, 473, 495, 549–551
declustering 124
Delphi method 65, 68–69, 71
deterministic 112, 158, 459–460
disaster management 559–561
discrepancy 51–54
distance elicitation 92
droughts 101, 103–104, 106–107, 114, 130, 132, 174,

403, 454
dynamical downscaling 159–160
model 112–116, 238, 279, 416–417

earthquakes 234, 236, 282, 285, 321–323, 326–330,
372, 452–453

Eastern Japan Great Earthquake and Tsunami 2011 2,
332, 458

economic impacts 111, 277, 295, 364–365, 377, 398,
409, 411–412, 464, 473

570

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

Cambridge University Press
978-1-107-00619-5 - Risk and Uncertainty Assessment for Natural Hazards 
Jonathan Rougier, Steve Sparks and Lisa J. Hill         
Index
More information

http://www.cambridge.org/9781107006195
http://www.cambridge.org
http://www.cambridge.org


El Nino Southern Oscillation (ENSO) 105, 113, 116,
403–404

elicitation methods 92–93
emergency procedures 131–132, 137
emissions scenarios 165, 176
emulation 163–164, 166, 169, 204
engineering judgement 86, 245
ensemble 55, 116–118, 133, 152, 156
entrainment 288
environmental impacts 109–110, 130, 277, 331, 365,

368, 411–413
epistemic risk 87–88
uncertainty 9, 12, 26, 29, 40, 41–45, 53, 57–58,

60–61, 73, 80, 193, 198, 202–205, 219–220,
243, 255, 264, 380, 421, 490,
516–517

equal weighting 69–70, 73, 79–80
ergodic assumption 240–241, 253–255, 263
eruption 366–369, 372
evacuation 137, 300–301, 343, 350, 364, 375, 385–386
exceedance probability (EP) curve 22–23, 28, 30, 37,

40, 42–44, 58, 60
profile plot (EPP) 494–496

expectation-maximisation (EM) algorithm 255
expected loss 22–23, 31
expert judgement 73–74, 86–87, 93, 163, 167,

169–170, 244, 245–246, 260, 289, 292, 297,
380, 471

modelling 91
expert oracles 67
panel 92
pundits 68
surveys 68

exposure 108, 111, 152, 295, 299, 376–377, 382,
490–491

extratropical cyclones 104
extremal hazard map 27, 34, 35
extreme precipitation 101–102, 105–107, 285,

454–455
value modelling 118–119, 122, 128,

161–162, 264
value theory 121–122, 161–162
waves 100, 105–107, 110, 321

Eyjafjallojokull 3, 464–466

fault status 258–259
feedback 155–156
financial impacts 111, 116–117, 431
fire danger levels 424–428
flash environmental assessment tool (FEAT)
flood risk 195–196, 205–206, 209,

220–222
flooding 190–192, 194–198, 277, 286, 321, 454–455
footprint function 26–27, 48
forecast verification 118
forecasting 111, 113–115, 117–118, 127,

133–137, 152–155, 169, 266–267, 333–335,

338–340, 343, 346, 350, 372, 375, 385, 389,
415–416

freak waves 105
fuel 400, 402–403

gas geochemistry 374
general circulation model (GCM) 157, 159–162, 165,

167, 206, 208
generalised extreme value (GEV) distribution 121–122,

124, 161
likelihood uncertainty estimation (GLUE) 58, 61
pareto distribution (GPD) 122, 124, 161,

193, 256
geoengineering 154, 165, 171–173
goodness-of-fit 122, 128, 490
greenhouse gas 113, 154, 171–173
ground characterisation 257–258

deformation 372–374
fires 400
motion attenuation 252–257
rupture 236
shaking 240–241, 279, 285

Haiti Earthquake 2010 4
harvesting 110
hazard domain 25, 37

event 25, 37
decision-making triggers 131, 152, 452
recovery 138, 152, 349
response 137, 152, 349, 452, 473

expert (role of) 1, 4–8, 74
map 33, 34, 242, 292, 294–295, 376, 464
outcome 25–26, 30, 37, 45
process 24–25, 27–28
zones 35

health impacts 102–103, 109, 114, 116–117,
130, 277, 295, 331, 368, 398, 409,
413–414, 448

psychology 556–557
heat waves 101–103, 106, 110, 113–114, 129, 130–132,

403, 454
history matching 57
Hurricane Katrina 2, 104, 110, 130, 137–139, 454
hurricanes 104, 114, 125, 132, 285
hydrometeorological hazard 100–101, 105–106, 108,

112–114, 118, 323
hypocentral location 239–240, 258

inadmissible choice 44, 59
incomplete catalogue 24, 326–327, 335, 406–412,

418–420
information score 75–78
infrastructure impacts 109, 111, 277, 331–332, 368,

377, 398, 448, 452–453
initial conditions 112, 115
input uncertainty 9, 48, 50
InSAR 211–212, 294, 302, 373

Index 571

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

Cambridge University Press
978-1-107-00619-5 - Risk and Uncertainty Assessment for Natural Hazards 
Jonathan Rougier, Steve Sparks and Lisa J. Hill         
Index
More information

http://www.cambridge.org/9781107006195
http://www.cambridge.org
http://www.cambridge.org


insurance 111, 132–133, 471
internal variability 112–113, 115, 127, 165
intervention 24, 26, 28, 37–38
inundation 197–203, 212, 218,

333, 338
inverse problem 56–57
IR imaging 428

‘Knightian’ uncertainty 58

Lahars 286–287, 371, 453
landslide inventories 295

models 287–288, 289–290,
304–305

susceptibility 278–279, 282–283, 286, 291–292, 295
landslides 275–276, 279–282, 284–286, 295, 322,

370–371, 453–454
lava dome 370
laza flow 370
lead time 115, 129–130
LiDAR 211, 294, 302, 305, 465
likelihood 126, 128

-based weights 72
liquefaction 280, 284, 452
loss 109–111, 120, 291, 328, 331–333, 364–365, 471

operator 21–22, 27, 47

magnitude 235, 237, 238–239, 252, 325–326, 366
-completeness thresholds 246–248
–frequency relations 238–239, 259, 267, 289, 295,

326, 417, 420
margin for error 41–42
maximum likelihood estimation 122, 127
measurement error 53–55
method of splitting tsunamis (MOST) 339
minimax loss 59

regret 59
minimum magnitude 247–248, 285
mitigation 164, 171–172, 234, 265, 299–301, 338, 344,

461, 470, 473
model criticism 54

discrepancy 160–161, 167
evaluation 168
resolution 115–116, 157, 159–160, 162,

163–164, 218
sensitivity test 259–261

models (limitations of) 4–6, 8–10, 46, 56, 65, 238–239,
305

monitoring networks 129–130, 152, 298, 301–302,
345–348, 350, 352, 372–374, 384–385, 389,
428–429

Monte Carlo estimation 30, 50–51, 120, 166, 200, 378,
380, 462, 491

Montserrat 74, 83–85, 370, 375, 380
multi-model ensemble 117, 169–170
multivariate correlation 125, 167, 337

natural hazard management 560–561
variability 100, 102–103, 105–107, 125, 127,

151–152, 262, 266–267, 305, 342, 366, 375,
413, 420–421

networked pervasive sensors 213–214
nominal group techniques 69
non-parametric modelling 124–125
non-stationarity 24, 54, 112, 113–114, 118–119,

122–123, 125–127, 219–220, 238–239
North Atlantic Oscillation (NAO) 105, 113
nuclear power plants 457–461
numerical weather prediction (NWP) 111, 115–117,

130

observations 112, 117, 119, 130, 167, 168, 347–348,
351–352, 374, 404–405

one in k year event 32–33
one in k year loss 33
optimistic bias 558

palaeoclimate 168–169
parametric uncertainty 9, 45–46, 48–49, 50, 117, 158,

289–290, 421
parameterisation scheme 158, 164, 165, 203
parametric modelling 122
peak ground acceleration 27, 34, 80, 242, 253
peaks-over-threshold (POT) 119, 126, 264
peer-weighting 71–72
PEGASOS project 80
performance weighting 72–73, 85
-based seismic design 265–266

perturbed parameter ensemble 165–166
physics ensemble 165

planning 132, 137–138, 152, 195, 294, 348, 377,
384–385, 390, 415, 461, 475

Poisson process 25, 32, 122
policy 130, 138–139, 164, 266
post-normal science 1, 515
predicted environmental concentration (PEC) 482,

490–491
no-effect concentration (PNEC) 482, 485–488

preparatory factors 276–277
preparedness 557–558
pre-whitening 124, 126
prior 128
experience 562–563

probabilistic hazard map 34–36
assessment 235, 241, 245, 253, 255, 259,
261–264, 296–297, 341–342, 457,
474–475, 487

calculus 19–20, 21, 37, 43, 60
density function 128
distribution function of loss 22,

23, 42
of exceedance 131, 202, 204, 242, 248,

256, 342

572 Index

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

Cambridge University Press
978-1-107-00619-5 - Risk and Uncertainty Assessment for Natural Hazards 
Jonathan Rougier, Steve Sparks and Lisa J. Hill         
Index
More information

http://www.cambridge.org/9781107006195
http://www.cambridge.org
http://www.cambridge.org


projections 165
pseudo-hazard 119, 162
psychology of risk 548
public understanding of risk 174–176, 304, 348, 375,

385, 387–388, 457, 463, 471–472, 527, 529,
530, 550, 552–553, 554–555

pyroclastic flow 368–369, 370

radar 346–347
radiative forcing 112, 113, 154
radioactive waste 461–464
re-analysis data 112, 116, 119
regional climate model (RCM) 157, 159–160, 162, 169,

207, 208
regression 125, 126–127, 163, 253–255, 256, 290
re-insurance 132, 133, 471
remote sensing 209–210, 211–219, 292, 294, 301–302,

304, 305, 340–341, 352–353, 374, 389, 404,
405, 421, 424, 428–429

return level 101, 119
period 32–33, 81, 101–103, 112, 114–115, 118–119,

242, 279, 290
risk 21–23, 31, 43, 45, 103, 105, 111–112, 133,

152–153, 265–266, 276, 277–278, 293,
295–296, 299–301, 328–330, 376–377,
381–384, 390, 422, 423, 432, 450, 462, 469,
472, 474, 483, 491, 492–494, 496–497,
502–503, 505–506

characterisation ratio (RCR) 482–483, 485,
491–493

management 24–25, 27, 37, 41–44, 61, 170–171,
173–174, 277–278, 298, 303–304, 342,
384–386, 390–391, 422, 465, 492, 495, 521,
523–525, 560–561

map 34, 292, 295
riskiness 21, 22
runout 287, 289–290, 324–326, 337, 338

satellite imagery 214–216, 218
scaling arguments 26
science gap 10, 11
scientific advisory committee 64
seasonal forecasts 115, 116
seismotectonic boundary 250–251
self-weighting 71
shallow water equations 26, 48, 337
short-term inundation forecasting for tsunamis (SIFT)

339
simulator 112–115, 159–160, 164, 193–194,

199–200, 415
calibration 49, 51, 56
diagnostics 57
tuning 49, 56

skill metric 118
score 118

sliding block model 26, 287
snow avalanche 288–289, 299, 301–303

social psychology 531–532
societal impacts 109, 130, 398
solvency II directive 31, 133
space weather 455–456, 466–468
spatial correlation 124–125, 167
species sensitivity distribution (SSD) 487–490, 493
SSHAC elicitation 70, 73, 80–81
stakeholder 41, 222, 463–464
stationarity 52, 114, 118–119, 120, 122, 126, 155
statistical downscaling 162–163

-dynamical 116, 130
stochastic 115, 158
structural uncertainty 9, 49, 51–52, 117, 128, 167–170,

289–290, 421
structured expert judgement 66–67, 68–72, 74, 79,

89–90, 92, 379–380
submarine landslides 282, 322, 329
Sumatra-Andaman Earthquake and Tsunami 2004 3,

317, 321, 328, 331–332, 459
surface fires 402
synthetic hazard 119

T1 339–340
Technical Guidance Document (TGD) 481–482,

484–486, 489, 491
technological facilities 445–448, 451–452, 456,

470–474
temporal correlation 124–125, 167
thinning 54, 55
thunderstorms 104
tolerable risk 299
topography 152, 200–201, 289
tornados 104
toxicity 482, 483–485, 487, 492, 497
TREMORS 340
triggering events 276–277, 279, 283–284, 285–286,

288, 290, 295, 317–319, 321–323, 334–335,
351, 370–371, 414–415, 491

tropical cyclones 104, 105, 116
trust 505, 555–556, 563
tsunami 277, 282, 286, 317–321, 323–324, 344–345,

459
deposits 335–336
intensity 324–325
models 336–340

tuning 158, 164, 169, 466
typhoons 104

UK Environment Agency flood risk maps 35–36
UK Floods 2007 2, 3
uncertainty 21, 28–29, 45, 65–66, 69, 74–75, 79, 81,

84–85, 88–90, 193–196, 202–205, 208–209,
212, 219–222, 236–237, 239–240, 242–244,
246, 248–249, 252, 255–261, 263–265, 269,
289–290, 295–297, 303–304, 324–326, 337,
342, 344–345, 350–351, 375, 378, 380, 387,
389–390, 407, 420–422, 450, 462, 466, 472,

Index 573

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

Cambridge University Press
978-1-107-00619-5 - Risk and Uncertainty Assessment for Natural Hazards 
Jonathan Rougier, Steve Sparks and Lisa J. Hill         
Index
More information

http://www.cambridge.org/9781107006195
http://www.cambridge.org
http://www.cambridge.org


475, 482, 487, 490, 506, 507–508, 509–510,
511, 513, 516, 518–520

unstructured expert judgement 67–68, 79

validation 167–169, 203, 261, 378
variability 28–30, 45, 55, 83, 248–249, 255–256, 327,

342, 488
verification 167, 261, 323
video imagery 214
visualisation 176–177, 205
volcanic hazard 364, 365–371, 453, 464

plume 367–368, 466
volcanogenic tsunami 322–323, 328, 330, 336–337
volitional risk 88

vulnerability 2, 3, 5, 27, 108–109, 111, 295–296, 299,
303, 306, 330–331, 365, 377, 380, 469–471, 473

warning systems 130, 268, 277, 301–302, 328, 334,
340, 343–346, 352, 374, 384–385, 429

water levels 212–213, 345
weather generation 119, 124, 162, 163
warnings 129, 133

wildfires 398–399, 400–402, 407, 423–424
wind storms 104–107

zonation 249–252, 376
zone-free method 251–252
zones of diffuse seismicity 250

574 Index

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

Cambridge University Press
978-1-107-00619-5 - Risk and Uncertainty Assessment for Natural Hazards 
Jonathan Rougier, Steve Sparks and Lisa J. Hill         
Index
More information

http://www.cambridge.org/9781107006195
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107006195: 


