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Subject Index
Acacia 290, 307

Accessory Fuel Moisture (AFM) System

477

acetaldehyde 9, 81

acetic acid 9, 81, 82, 305

achievable future conditions 333

acrolein 9, 296

adenostoma 414

Advanced Very High-Resolution

Radiometer (AVHRR) 277, 591

satellite 273

aerial ignition 538

aerial photographs 348

aerological data 225

aerosols 79, 172, 248

Aerosol Optical Thickness (AOT) 257

Africa 85

agricultural burning 501, 511, 524

agriculture 86, 212

air polluted forests 567

air pollution 366, 373, 393, 567, 569, 571,

573, 575, 577, 579, 581, 585

emissions 425, 428

episodes 209

monitoring 577

air quality 171, 209, 277, 539, 585

forecasting models 597

Framework Directive 220

management strategies 211

modelling system 209–210

models 471, 579

simulation models 180

standards 260, 569

related values 568–569

aircraft emissions 215

AIRFIRE 224

AirNow 529

AIRPACT-3 508, 529

Alaska 19, 86, 319
alkanes 93

alkenes 93

alkylbenzenes 9

Amazonia 210

ambient air quality 597

ambient ozone (O3) 325, 567

ammonia (NH3) 8, 61, 213, 373

ammonification, nitrification 406

ammonium (NH4
+) 408, 428

Annosus root disease 381

annual average exposure 295

anthropogenic ignition rate 347

anthropogenic nitrogen 80

antioxidant 376

area burned 61

aromatic hydrocarbons 9, 93

arson 6, 241, 586

Asia 585, 591

asphyxiants 24

ASTER 12

asthma 297

atmosphere 129

atmospheric

carbon 130

deposition 417, 419–420

dispersion models 553

emissions 197

lifetimes 94

N deposition 594

particulate matter 268

Australia 85, 210, 290, 471, 499,

501, 506–507, 517, 519, 527, 536,

585, 591

Australian Fire Danger Rating System 65

Austria 233

autoregressive error 556

background ozone 575

bacteria 307



Subject Index630
Baja California 339

bark beetle 320, 366, 388, 392, 395–396,

567, 586

beetle epidemics 393

Belarus 233

belowground biomass 83

benzaldehyde 9

benzene 9, 294, 296

benzo (a) pyrene 9

benzofuran 9

benzoic acid, methyl ester 9

bioclimatic ‘‘envelope’’ 321

biogenic emissions 307

bioindicator plant species sensitive to ozone

261

bioindicators 304

biomass burning 9, 291, 293, 295–299,

302–303, 305, 307, 535

biomass emissions 110–111

black carbon 9

Black Dragon Fire 286

black stain root disease 381

BlueSky 499–500, 506–508, 510–511, 515,

522–523, 526–529, 553

BlueSkyRAINS 511

boreal forest 88

Brazil 6, 85, 210

burn intervals 419

burn severity 130

burned area 110, 130, 197, 198

burned biomass 197, 238

Burning Index (BI), 486

burning period 62

calcium (Ca) 410

California 339, 425, 567, 569, 571–573, 575,

577, 579, 581, 593

California Interagency Air and Smoke

Council (IASC) 576

CALPUFF 505–507, 511–513

PM2.5 513

Canada 86, 477

Canadian Fire Danger Rating System

65

Canadian Forest Fire Behavior Prediction

(FBP) System 477

Canadian Forest Fire Weather Index (FWI)

System 477

Canadian Yukon 19

carbohydrate 379, 392
carbon (C) 405–411, 413, 415, 416–419, 421,

423, 585

accounting 579

acquisition 377

and N budget 427

balance 128–129

budget 586

dynamics 115

gain 385

mass balance method 84

release 598

sequestration 114, 585

stocks 109, 114, 130

storage 110, 124, 130

trading 585

carbon (C) and nitrogen (N) cycling 425

carbon dioxide (CO2) 8, 61, 92, 210, 239,

425, 588

carbon monoxide (CO) 7, 18, 61, 80, 92,

210, 212, 214, 239, 291–294, 296, 425,

588

carboxylic acids 9

carcinogen 24

catastrophic forest fires 589

catastrophic wildfire 576

causes of wildland fires 586

Ceanothus chaparral 414

Central and Eastern Europe 233, 590

Central Asia 86

Central Russia 247, 249, 251, 253, 255, 257,

259, 261, 263

cesium (Ce) 11, 84

CFFDRS 486

changes in species composition 427

changing climate 585, 591

effects on wildfire 130

chaparral 339, 415

char oxidation 81

charcoal 407

chemical composition of the emissions 8, 80

Chernobyl 10, 13, 265, 590

China 277, 591

chloro-methane 9

Class I areas 568

Class II areas 568

Clean Air Act 568

Clean Air Status and Trends Network

(CASTNET) 577

ClearSky 499, 501, 507–508, 510–513, 522,

524, 526, 528, 530
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climate 38

change 128, 277, 280, 287, 567, 586

variability 3, 567

zones 38

climate-fire-carbon interactions 129

climate/weather 595

combustion of vegetation 291

combustion process 81

combustion products 241

coniferous forest 88, 234, 339, 418

Consume 3.0 model 69

consumption 129

contributions of smoke from fires 553

controlled burning 290

criteria pollutants 570

cross-analysis of air quality 210

crown fire 49, 87

crotonaldehyde 9

Czech Republic 233

DAYCENT model 425

decision support systems 535

decomposition 379

defensible space 371

degradation in atmospheric quality 362

deposition 210

dibenzo-furans 10

dibenzo-p-dioxines 10

Direcc-ão Geral das Florestas 229

dispersion model 64, 535, 579

dispersion of radionuclides 265, 267, 269,

271, 273, 275

distillation 81

distribution of air pollution 568

distribution of fires 339

distribution of ozone 556

disturbance 419–420

drought 39, 126, 247, 287, 319, 366, 586

factor 475

index 474

stress 365, 376, 381, 383, 385, 392–393

Drought Code (DC), 479

dynamic transport models 554

EC50 23

ecological impacts 598

ecosystem carbon fluxes 124

ecosystem disturbance 366

ecosystems 287

effects of fire on carbon fluxes 115
effects of forest fires 171, 173, 175, 177, 179,

181, 183, 185, 187, 189, 191, 193, 195, 197

El Niño 125–126

cycle 360

El Niño Southern Oscillation (ENSO) 40

elemental carbon 9, 588

EMISPREAD 72

emission(s) 61, 111, 126, 209, 233, 294, 588

data 83

factors 62, 84

inventory 71, 172

source strength 64

chemistry 596

from aircrafts 209

from wildland fires 589

energy 376

release component (ERC) 485

transformation industries 212

limited 322

Environmental Protection Agency (EPA)

568

EPM 504, 506–507, 510–511, 515

equilibrium moisture content 48

erosion 408

esters 9

Estonia 233

ethyl-benzene 9

ethylene 305

EU fire database 199

eucalypt forests 537

eucalyptus 290, 306, 307

Europe 86, 471, 589

European Commission 209, 230

European Forest Fire Information System

(EFFIS) 197

European Union (EU) 197, 210, 489, 590

evapotranspiration 358

exceedances of permissible ozone

levels 218

extreme fire events 211

extreme weather 247, 339

FARSITE 67, 483, 486

FASTRACS 510

fate of wildland fire emissions 81

fauna 297–298

FCAMMS 508

BlueSky 510

FCCS 504, 507, 510

feedbacks between fire and climate 130



Subject Index632
FFMC 491

fine and coarse particulate matter 80

Fine Fuel Moisture Code (FFMC) 478

fine root biomass 416, 418

fire 126, 319, 419

and patch dynamics 342

as a management tool 594

behavior 62, 80, 471, 579, 586, 592

characteristics 209

control 472

detection 287, 595

dynamics 117

effects on carbon 118

environment 471

exclusion 324, 427

frequency 427

hazard 368, 371

impacts 197, 199, 201, 203, 205, 207

intervals 343, 427

occurrence 277, 586, 592

plume dynamics 80

prevention management 586

regime 115, 128, 342

risks 266

severity 320, 586

spread rates 348

weather 342, 346

weather window 342

Fire Area Simulator (FARSITE) 473

fire danger 283, 471, 473, 475, 477, 479,

481, 483, 485, 487, 489, 491, 493,

495, 497

index 472

level 472

dynamics 118

fire emissions 111, 120, 129–130, 277

Production Simulator 67

fire management 3, 281

policies 361

Fire Occurrence Prediction (FOP) system

477

fire suppression 279, 283, 339, 366, 406,

409, 425, 589

planning 481

policy 342

fire-safe activities 368

fire-scar dendrochronology 360

firefighter health and safety 297

firefighting 215

operations 210
fireline safety 481

FireMapper system 591

firestorms 356

First Order Fire Effects Model (FOFEM

5.0) 65, 431

Flaming 7, 64, 82, 292

combustion 48, 81, 291–292

phase 9

flammability of plants 306, 340

flanking fire 50

foliar N concentrations 426

foliar N content 428

foliar senescence 567

forecasting smoke-radionuclide dispersion

274

forest(s) 247, 279, 405–410, 413–419, 585

densification 366

density 368, 395

fire behavior data 210

fires 197, 209, 233, 235, 237, 239, 241,

243, 245

flammability 425

health 374

herbaceous plant development 247

management 586

mensuration models 568

susceptibility to wildfires 365

Forest Fire Danger Index (FFDI), 474

Forest Fire Danger Rating System

(CFFDRS) 477

Forest Fire Regimes 339

forestry 537

formaldehyde (HCHO) 9, 82, 253, 296

formic acid 82, 296, 305

France 488, 590

free-running fire 340

frequency of fires 339, 342

Frisia 5

fuel 9, 129

accumulation rates 342

build-up 427, 567

Characteristic Classification System 66

characteristics 62, 80

chemistry 80

combustion 79

combustion process 80

consumption 62, 118

load 197

Load Models 65

loads in forests 538



Subject Index 633
moisture 47, 284, 472

N content 425

properties 342

property 284

reduction 290, 295

treatments 567, 593

type 277

fuel models and modeling systems 65, 471,

473, 475, 477, 479, 481, 483, 485, 487,

489, 491, 493, 495, 497

fuelbed 81

fundamental niche 321

fungi 304, 306

furans 9

furfural 9

gas-to-particle conversion 94

gases (gaseous compounds) 210

gaseous emissions 293

Gaussian distribution 557

genotypes 332

geographic zones 79, 85

Germany 233

global fire emissions 126

global phenomena 210

global warming 41, 319, 321, 323, 325, 327,

329, 331, 333, 335, 337, 586

GOES 503, 516–517

Gradient modeling 321

Grassland Fire Danger Index (GFDI) 475

Greater Hinggan Forest 286

Greece 211, 488, 590

greenhouse effects 598

greenhouse gases (GHG) 79–80, 214

greenness 283

ground fire 49

halocarbons 88

haze 290, 292–293, 307

heading fire 49

health 28

effects of smoke 599

hazard 260

of firefighters 599

heat release rate 62

herbaceous fuels 92

herbaceous vegetation 92

high temperatures 247

high-intensity fires 339

historic evidence 3
history of land-use 4

HMS 514–516, 521–522

human fatalities 211

human health 3, 290, 293–296, 428

human population 366, 393

human-induced changes 368

Hungary 233

hydrocarbons 215

hydrogen sulfide (H2S) 8

hydrophobicity 408

HYSPLIT model 221, 505, 507, 511, 514,

517, 536

ICS-209 508

ignition factors 472

illegal forestry activities 6

impact assessments 12

IMPROVE network 172

in-plume chemistry 596

incense cedar (Calocedrus decurrens)

426

India 86

indicators 304

Indonesia 22, 210

indoor biomass smoke 295

Initial Spread Index (ISI), 479

insects 319

intensity of wildfires 87

interactions between air pollution, drought,

and insects 568

interactions between climate, fire regimes,

and carbon 128

interactions of wildland fires and air

pollution 585

interactive effects 425

Interagency Monitoring of Protected Visual

Environments (IMPROVE) 577

invasive species 320

irritants 24

isoprene 305–307

isotopic tracer 416

Italy 211, 488, 590

jack pine (Pinus banksiana) 478

Jeffrey pine (Pinus jeffreyi) 415

Joint Research Centre (JRC) 198

Kazakhstan 16

Keetch-Byram Drought Index 479, 486

Kiev 590



Subject Index634
Lake Tahoe Basin 407–409

land cover 277

land management 210, 535

land surface temperature 284

land-use fires 5

LANDFIRE 65

Landsat 277

large diameter fuels 83

Latvia 233

LC50 23

leaching 406–408, 419

leaching of nitrate 427

leaf turnover 379

lightning 43

detection rate 347

lignin 379

lignocelluosic biomass 81

Limited Area Prediction Scheme (LAPS)

540

Lithuania 233

litter 396, 418

litterfall 377

local and regional air quality 567

lodgepole pine (Pinus contorta) 327, 478

logging 393

long-range transport of pollutants 270, 598

long-term carbon storage 586

long-term dynamics of fuel accumulation

339

long-term ecosystem changes 567

Los Angeles 426

low-intensity smoldering fires 248

lung function 297

lung volume 296

Madden Julian Oscillation 40

magnesium (Mg) 410

Malaysia 21

management issues and strategies 568, 585,

599

managing smoke from prescribed burning

539

MCE 84

mechanical removal 567

Mediterranean basin 488

Mediterranean France 211

Mediterranean climate 340

Mega-Fire(s) 247, 249, 251, 253, 255, 257,

259, 261, 263

mercury (Hg) 19
MERIS 12

mesoscale numerical weather prediction 535

meteorological conditions 217

meteorological data 554

meteorology 80

methane (CH4) 9, 18, 61, 80, 210, 239, 425

methanol 81

methyl acetate 81

microorganisms 303, 306

mineral leaching 428

mistletoe 381

mitigating nitrogen losses 425

mixed-conifer forests 343, 416, 418, 425

mixed-severity fire regimes 117

modal weather states 342

Moderate Resolution Imaging

Spectroradiometer (MODIS) 12, 273,

274, 277, 503, 514, 517, 519, 546,

592

MODIS satellite image of fire locations 273

moisture content 92

monitoring networks 209

monoterpene 305–307

monoterpenoids 306

MOPITT 18

mortality 397

rates 395

Moscow 20, 247, 590

mountain pine beetle 326, 389

multiple regression 556

mutagen 25

N-fixing vegetation 409, 414

N-saturated 416, 418

chaparral 414–415

forests 415–416

N-saturation 415–416, 418

responses 427

N2O (nitrous oxide) 210, 570

National Ambient Air Quality Standards

(NAAQS) 570

National Parks (NPS), 553, 568

natural global atmosphere 4

natural hazards 277

negative water balances 323

NESDIS 514

Nesterov’s flammability indices 249

New South Wales (NSW) 476

New Zealand 476

NFDRS 504, 507, 515



Subject Index 635
nitrate (NO3
�) 407, 414–417

leaching 416–418

runoff 425, 428

nitric oxide (NO) 407–409, 417, 427

nitrification 407, 417–418, 427

nitrogen (N) 405–411, 413–421, 423

content 426

cycle 427

deposition 373, 416–417, 419, 425–426,

567, 586

deposition scenarios 425

fixation 419

leaching 408, 419

pollutant emissions 586

saturation 414, 426, 594

volatilization 406

nitrogen dioxide (NO2) 19, 253

nitrogen oxides (NOx) 61, 80, 210, 212, 278,

291–294, 296, 425, 588

nitrous oxide (N2O) 210, 427

NMHC 210, 212

NMVOC 80

NOAA 273, 499, 501, 503, 505, 507–508,

510, 513–515

NOAA AVHRR 12

NOAA POES 17

NOAA-HYSPLIT 513–514, 521–522, 529,

531

NOAA-HYSPLIT smoke prediction

515–516, 529

non-hydrostatic meteorological model

(MEMO) 224

nonmethane hydrocarbons 61, 210

nonmethane volatile organic carbon 80

normal probability plots 557

Normalized Difference Vegetation Index

(NDVI) 283

North America 87, 210, 471, 585, 592

North American ecosystems 85

nuclear accidents 274

numerical modeling 224

nursery stock 332

nutrient budgets 598

nutrient cycling 426, 589

Occupational Exposure Limits (OELs) 26

ocean circulation patterns 125–126

Old Fire 395

old-growth 339

onshore winds 340
open flames 92

organic carbon (OC) 588

oxidative stress 376

oxygen-to-fuel ratio 7

oxygenated compounds 93

ozone (O3) 19, 217, 293, 296, 302, 303–304,

415–416, 418, 586

formation 80, 94

damage 261

precursors 219, 559

tropospheric 210, 217, 426

Pacific Decadal Oscillation 40

PAHs 291, 293, 295

Palmer Drought Index 479

particles 80

particulate emissions 278

particulate matter (PM, PM10, PM2.5) 9, 10,

61, 79, 80, 171, 210, 292, 295, 425, 500,

502, 504, 506, 508, 511–515, 522, 526,

528–529, 588

monitors 578

particulates 210, 291, 295, 297, 302, 305

passive samplers 577

patch mosaic dynamics 342

peat and bog fires 596

peat bog fires 248

peat bogs 247

peatland fires 19

peatlands 3

Peninsular Range 342

permafrost 319

personal protective equipment (PPE) 28,

599

pests and diseases 586

phenology changes 261, 262

Philippines 210

phosphorus (P) 407, 410, 411

Photo Series 65

photochemically reactive compounds

79–80

pinyon-juniper 319

plant flammability 306

plant injury 248, 261

plant mortality 262

plant phenology 248

plant responses 298

plant successions 339

plant vigor 325

plume rise 541



Subject Index636
plume-dominated fire 51

plutonium (Pu) 16

Poland 233

polyaromatic hydrocarbons 9

polynomial regressions 558

ponderosa pine (Pinus ponderosa) 367,

415–416, 426

Portugal 6, 211, 488

postfire carbon dynamics 122, 123

postfire soil respiration 121–122

precipitation 346

precisions of forecasts 560

prediction of air pollution 471

prediction of fire behavior 596

prescribed burning 296–297, 474, 535

prescribed fire 69, 405, 414–415,

418–419, 428, 538, 567, 569, 573,

586, 589

primary pollutants 80

private property 593

probability of fire spread 349

PROMETHEUS 66

property damage 211

public health 210

public lands 567–568, 593

pyrolysis 7, 81

radiative forcing 258

radioactive emissions 3, 10

radioactivity 268

in soil and vegetation 267

radionuclides 3, 13, 267

Recommended Exposure Limits (RELs) 26

recreational use 368

reducing fuel accumulation 567

refugia 333

regional air quality 428

models 597

regional haze 571, 574

regulation 171

relative humidity 44

remote sensing 197, 277, 279, 281, 283, 285,

287, 585

research needs (wildfire/carbon

interactions) 131

resin production 391, 393

respiratory illness 297

road transport 212

roots 303, 306

biomass 379, 385
Rothermel fire progression model 224

Russia 86, 210, 488, 590

Russian Federation 20

San Bernardino Mountains 366, 416–417

San Dimas Experimental Forest 414

San Gabriel Mountains 351, 414, 426

San Joaquin Valley Air Pollution Control

District 574

Santa Ana winds 340, 356

satellite imagery 348

scattering albedo 247

sclerophyllous vegetation 290, 298

secondary air pollutants 79, 80

security 3

sediment and ice core studies 4

seed germination 304

semi-volatile organic compounds 8

severity of fire 120, 128

sheep grazing 324

shifting cultivation 6

Short-term Exposure Limits (STELs) 26

Sierra Nevada Mountains 319, 419, 426,

560, 574

Sierra San Pedro Mártir 352

simulations 555

Singapore 21

slash-and-burn agriculture 6

Slovakia 233

small fires 342

smoke

aerosol 4

cloud 247

dispersion 13, 224, 579

forecasting 540

emissions 4, 61, 265, 267, 269, 271, 273,

275, 339

exposure 599

haze 539

management 3, 501, 506, 511, 517,

526–527, 535

monitoring 567

plumes 217, 270

prediction 499, 500–508, 514–515, 517,

519, 521–522, 524, 526–531

transport 6, 539

smoldering 7, 64, 82, 291–292

smoldering combustion 123, 291, 292

soil(s) 299, 301–304, 306

acidification 427



Subject Index 637
bacteria 304, 306

hydrophobicity 408

microbes 304

microbial community 306

microorganisms 303

N emissions 425

organic matter 407

processes 121

respiration 122, 129

solution 408

solution SO4
2� 408

solar radiation 218, 247–248

source strength 61

South America 86

Southeast Asia 6, 19, 86

southern California 339, 353, 589

southern Europe 209, 211, 213, 215,

217, 219, 221, 223, 225, 227, 229, 231,

590

Southwest 319

Spain 211, 488, 590

SPOT 12

spruce bark beetle 329

stand demography 395

stand densification 426

stand development 568

stand-replacement fires 123, 343

stand-replacing fires 116

state and federal air regulators 567

statistical model 553, 556

stomata 299, 301–303, 386

streamwater 408

nitrate 414–415

stress complexes 319, 321, 323, 325, 327,

329, 331, 333, 335, 337

strontium (Sr) 13

subboreal forest 247

sulfur (S) 8, 410

deposition 80

sulfur dioxide (SO2) 8, 61, 253, 278, 291,

296, 303–304, 425

sulfur oxides (SOX) 212

surface albedo 127

surface fire 49, 117

surface temperature 283

susceptibility of forests to wildfire 365

teleconnection 39

temperate continental forests 234

temperate forest 88
temperate mountain forests 234

temperate oceanic forest 234

temperate rangelands 88

temperate zone wildfires 87

temperature 42, 346

inversions 52

terpenes 81, 306

terrestrial ecosystems 585

Threshold Limit Values (TLVs) 26

threshold of combustion 342

threshold of flammability 343

thunderstorm activity 347

timber utilization 366

toluene 9

total aerosols 253

total suspended particles (TSP) 278

toxicity 22

trace gases 79

trajectory technique 221

Transbaikal Region 17

transboundary transport 29

transformation of fire emissions 80

transport 80, 210

Transverse ranges 342, 417

tree density 387

tree growth 426

tree mortality 387, 395, 426, 567

tropical forest 88

tropical savanna 86, 88

tropospheric chemistry 79

U.S. National Fire Danger Rating System

473, 483

Ukraine 233, 590

uncertainties 560

understory vegetation 418

urban air pollution 278

urban areas 589

vegetation

burning 291

fires 265, 292–295, 298–299, 303, 305

fuel threshold 347

growth 342

mosaics 339

recovery 129

smoke 298

types 88

visibility 21, 171, 290, 292, 472, 571

visibility impairment 588



Subject Index638
volatile organic compounds (VOCs) 8, 81,

290, 291–296, 305–307, 588, 591

emissions from plants 306

volatilization 407–408

warmer climate 319

water

loss 366, 385–386

quality 407

stress 567

vapor 215

use efficiency 385

weather 42, 287

and climate 125

and fuel conditions 339

conditions 219

stations 554

western conifer forests 88

Western North America 319

western pine beetle 389

Western Regional Air Partnership (WRAP)

576

western United States 88
wet and dry deposition 93

white pine blister rust 325

wilderness areas 568

wildfire(s) 129, 366, 405–410, 413–414,

419, 535

frequency 567

hazard 6

occurrence 425

risk 397

severity 589

wildland fire(s) 61, 109, 139, 247, 277,

567, 585

emissions 79, 88

ignition potential 586

management 472

occurrence and behavior 471

Wildland Fire Assessment System (WFAS)

283

wildland-urban interface 418, 567, 593

woodsmoke 295–296

World Health Organization (WHO) 278

xylene 9


