
Index

Abies spp., 110, 312
abiotic stress

asymmetric responses of species, 55–56
ABRACOS project, 27
acclimation of biological processes, 35–36
Acer spp., 255, 272

effects of active fire suppression on, 115
Acer platanoides (Norway maple), 119
Acer rubrum (red maple), 116, 324, 325
Acer saccharum (sugar maple), 115, 119, 312,

314, 320, 321, 331
acid rain, 119
Adelges tsugae (hemlock woolly adelgid), 118
aerial photography

mapping vegetation, 344
aerodynamic roughness of vegetation, 25–26
aerosols emitted by forests, 39–40, 77
African Tropical Rainforests Observation

Network. See AfriTRON
AfriTRON, xiii, 79

dynamic changes, 88–91
functional changes, 91–93
observed increase in biomass, 82–88
species composition changes, 91–93
structural change, 82–88
study methodology, 79–82

agent-based forest succession models,
365–373

agriculture
conversion of forests to, 21
methane production, 39
nitrous oxide (N2O) emissions, 37, 39
source of ammonium (NH4

+), 309
source of greenhouse gases, 39

Agrilus planipennis (emerald ash borer), 117,
118

Ailanthus altissima (tree of heaven), 119
air pollution, 109

effects on temperate forests of NE United
States, 119–121

albedo of the land surface, 27
effect of snow cover on different vegetation
types, 22–23

factors affecting, 22–23
influence on energy balance, 22–23
regional effects of deforestation, 30–31

Alliaria petiolata (garlic mustard), 118–119
aluminium (Al)

concentrations in soil, 309
Amazon Basin

mass balance of water, 30
modelling, 32

Amazon dieback scenario, 13, 35, 131–132,
144, 239

support from DGVMs (dynamic global
vegetation models), 132–133

Amazonia
critical transition from forest to savanna,

131–132
drought impacts (2005), 93–95

Amazonian forests
carbon sinks to carbon sources, 97–98
drought tolerance of trees, 144–145
evolution of, 133–136
historical responses to climatic events,

133–137
history of resilience and stability, 133–137
moisture stress effects, 98–99
photosynthesis/respiration changes,

99–100
potential for adaptation to climate change,

136–137
potential future sensitivity to changes,

97–101
predicting the future of, 136–137
range of modelling projections, 144
resilience concept, 136–137
species compositional changes,

100–101
American beech (Fagus grandifolia), 118
American chestnut (Castanea dentata), 118
American elm (Ulmus americana), 118
ammonium (NH4

+)
from agricultural activity, 309

Anacardium excelsum, 214
Angiosperm Phylogeny Group III

classification, 244
animals

modelling plant–animal interactions,
61–62

plant–animal interactions, 60
seed dispersal by, 60
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Anoplophora glabripennis (Asian long-horned
beetle), 118

Anthropocene, 77
anthropogenic disturbance in forests

difficulty of identifying generalisations
about impacts, 439

edge effects, 430–431
effects on seedling establishment,
431–432

effects on species richness, 427–430
factors influencing forest resilience, 440
forest fragmentation dynamics, 426–427
future research, 441
importance of local context, 439
long-term disturbance effects, 435–439
modelling forest dynamics, 432–434
New Forest, UK, case study, 435–439
objectives of analysis, 419
patterns of forest loss, 422–424
positive effects, 440
potential to develop a theory of impacts,
440–441

rates of global forest loss, 417
species–area curves, 439–440
study areas, 419–422
successional mosaics, 440
tentative generalisations, 434–435

anthropogenic flux of CO2, 30
anthropogenic impacts

characterising, 110
distinguishing climate change response,
121–124

effects on the atmosphere–biosphere
system, 77

effects on resilience of ecosystems, 35–36
on current and future temperate forests,
114–121

range of, 109–110
time scales of, 109–110
uncertainty of effects, 13–14

arbuscular mycorrhizae, 316
ash. See Fraxinus spp.
Asia

CTFS network, 79
Asian long-horned beetle (Anoplophora

glabripennis), 118
associational resistance hypothesis, 210
associational susceptibility hypothesis, 210
atmosphere

interactions with the land surface, 21
atmospheric global circulation models. See

global circulation models (GCMs)
atmospheric pollution deposition

effects of vegetation roughness, 26
Avicennia marina, 214

Barro Colorado Island, Panama, 101, 284,
289–292, 329, 349, 383

base cations in the soil, 119
as limiting factor in tree performance, 330
covariance with each other, 316
covariance with N and P, 316

depletion through biomass harvesting,
311–312

expected rates of change, 120
importance for tree growth, 325–329
loss through acidification and leaching, 309
losses caused by soil weathering, 309–311

Bauhinia rufa, 139
beech, European (Fagus sylvatica), 48, 50, 119,

206
beech bark disease, 118
Betula spp., 255, 272
biodiversity

assessment using trait-based remote
sensing, 349–352

evidence from Carnegie Airborne
Observatory imagery, 349–352

evolution of canopy chemical traits, 352–354
factors influencing forest resilience, 440
historical perspective, 196–200
importance of tropical forests, 77–78
influence of water availability, 294–297
insurance value, 136
link with spectral diversity, 349–352
New Forest, UK, 435–439
positive effects of anthropogenic

disturbance, 440
representation in models, 132–133
taking account in models, 13
unified neutral theory of biodiversity and

biogeography, 201
variety of plant responses to drought, 13

biodiversity and ecosystem functioning (BEF)
analysis of forest inventory information,

216–220
associational resistance hypothesis, 210
associational susceptibility hypothesis, 210
biodiversity gradients in natural forests,

216–224
carbon sequestration function, 204–205
comparative studies of natural forests,

221–224
definition of biodiversity, 200
diversity–productivity relationship, 202
ecological insurance, 195–196
ecosystem-scale diversity, 201
forest biodiversity experiments, 209–216
functional differences between tree

species, 226
functional diversity, 200–201
future research directions, 227–228
genetic diversity within tree species, 200
landscape-scale diversity, 201
modelling approaches, 224–225
multidisciplinarity and multifunctionality

approaches, 225–226
niche complementarity, 195–196, 206
observational studies comparing natural

forests, 216–224
plantation forestry studies, 205–209
range of effects of changing tree diversity,

226–227
review of studies, 200–205
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role of N-fixing species, 205–206
sampling effect, 195–196
scientific study approaches, 205–226
silvicultural experiments on mixing trees,
205–209

species identity effects, 203–204, 226
species interactions, 227
studies on mixed forestry versus
monoculture, 200–205

synthetic community approach, 215–216
tree diversity effects, 201–205

biodiversity loss
effects on ecosystem functioning, 195–196
future research, 441
identifying impacts, 196
potential for a theory of anthropogenic
impacts, 440–441

species–area curves, 439–440
biodiversity mapping

monitoring effects of global change, 354
biofuel crops, 21

nitrous oxide (N2O) emissions, 38–38
oil palm plantations, 36–37

biogeochemical cycles, 1
biogeography

unified neutral theory of biodiversity and
biogeography, 201

bioinformatics tools, xv
biomass

observed increase in tropical forests, 82–88
See also forest biomass

biotic interactions
Mediterranean Basin, 55–62

BIOTREE study, 215
black oak (Quercus velutina), 312, 320
Bray–Curtis distances, 244, 251
butterflies, 50

C3 photosynthetic pathway, 136
C4 grasses, 253
C4 photosynthesis evolution, 133
Caatinga Phytogeographic Domain, 240
caatinga vegetation, 240–242
Cactaceae, 240, 249
calcium (Ca)

concentration in soils, 119
covariance with other soil resources, 316
importance for tree growth, 325–329
losses caused by soil acidification, 309
losses caused by soil weathering, 309–311

California
fire regime, 54

Calluna vulgaris, 48
canopy

factors affecting albedo, 22–23
canopy biomass and productivity

traits related to, 113
canopy chemical traits

ecological causes, 352–354
evidence for evolution, 346–349
evolution of, 352–354
for light capture and growth, 345–346

for longevity and defence, 345–346
for maintenance and metabolism, 345–346
functional categories, 345–346
intraspecific variation, 347
link between spectral and biological

diversity, 349–352
mapping effects of global change, 354
mapping functional and compositional

change, 354
multi-trait correlation, 347–348
potential for chemical remote sensing,

345–346
taxonomic organisation, 348–349
use in biodiversity assessment, 352–354

canopy interactions
ecophysiological approaches, xiv–xv

canopy species distribution
trait-based remote sensing, 345

carbon cycle
implications of forest biomass change,

382–383
role of tropical forests, 77–78
terrestrial biosphere sink, 78

carbon dioxide (CO2)
anthropogenic flux to the atmosphere, 30
fertilisation effect, 119–120
flux data, 34
sequestration from the atmosphere, 311

carbon dioxide (CO2) concentration of the air
effects of deforestation, 30

carbon dioxide (CO2) increase
influence on tropical forest biomass, 95–97

carbon emissions
due to land-use change, 131
reduction of, 359

carbon isotopic discrimination in leaves, 146
carbon sequestration, 1, 33–37, 311

influence of biodiversity, 204–205
carbon sinks

forests as, 33–35
influence of soil conditions, 311
tropical forests as, 97–98, 131

carbon sources
potential for tropical forests to become,

97–98
carbon stocks

effects of fast-growing tropical
plantations, 36

effects of oil palm plantations, 36–37
forest management to maintain, 36
in forests, 33–35
tropical forests, 77

carbon storage, 311
influence of forest biomass size, 381

carbon uptake rate
relationship to carbon loss rate, 99–100

Carnegie Airborne Observatory, 345
evidence for biodiversity, 349–352

Carya spp., 110
Castanea dentata (American chestnut), 118
Cecropia spp., 135
Center for Tropical Forest Science, xiii
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Ceratocystis ulmi. See Dutch elm disease
Cereus spp., 249
Cereus kroenleinii, 249
Cerrado Phytogeographic Domain, 240
cerrado vegetation, 240–242
chaco vegetation, 240
chemical plant traits

ecological causes, 352–354
evolution of, 352–354

chemical remote sensing
canopy chemical traits, 345–346

chemical signatures of taxa, 348–349
chestnut blight (Endothia parasitica), 118
Choristoneura fumiferana (spruce budworm),

183
clearcutting, 116
climate gradients

influence on species distribution and
demography, 111

climate system
impacts of deforestation, 21
interactions with the land surface, 21

cloud condensation nuclei, 39, 40
cloud formation, 30, 31
coexistence of multiple species, 161–166

challenge of explaining, 161
forest ecology models, 163–166
implications of Lotka–Volterra
competition, 169–170

influence of water availability, 294–297
landscape-scale mechanisms, 187–190
Lotka–Volterra competition response to
environmental change, 169–170

nature of potential mechanisms, 190
negative feedback mechanisms,
161–163

perfect plasticity approximation (PPA)
model, 171–174, 177–184

predicting effects of environmental
change, 190–191

research studies, 164–166
species-specific temporal variation,
184–185

stable coexistence, 169
stand-scale mechanisms, 185–187
temporal storage effect, 184–185
TSR scheme in the Lotka–Volterra
competition equations, 167–169

colonisation
competition–colonisation trade-offs, 162
impact of habitat fragmentation, 49–51

Colutea hispanica, 56
community phylogenetic analysis, xv,

242–243, 249–251
community states. See state variables
competition–colonisation trade-offs, 162
competitive interactions

differences across soil resource gradients,
324–325

computer simulations, 365
conduction

role in energy balance, 24

convection
equation for, 24
factors affecting heat transfer, 24
role in energy balance, 24–25

convective boundary layer, 30
coppiced forests, 65
Cordia spp., 139
cork oak (Quercus suber), 47, 56
Corylus avellana (hazel), 439
Cotta, Heinrich, 198
Cretaceous, 133
CTFS network, 79
cuticular conductance for water

influence on drought performance, 276

Daphnia spp., 162–163
Darwin, Charles, 198
data assimilation techniques, 362
data cleaning procedures, 389

introduction of systematic errors,
393–397

decadal-scale inventory data, xiv
deciduous and semideciduous site

classification, 253–255
deciduousness

influence on drought performance, 277
deforestation, 77

carbon emissions related to, 131
causes, 21
difficulty of identifying generalisations

about impacts, 439
edge effects in forest fragments, 430–431
effects on seedling establishment, 431–432
effects on species richness, 427–430
factors influencing forest resilience, 440
forest fragmentation dynamics, 426–427
future research on impacts, 441
impacts on energy balance, 21
impacts on the climate system, 21
interaction with drought and fire, 36
modelling forest dynamics, 432–434
modelling large-scale effects, 30–33
New Forest, UK, 435–439
patterns of forest loss, 422–424
potential to develop a theory of impacts,

440–441
rates of global forest loss, 21, 417
species–area curves, 439–440
tentative generalisations on anthropogenic

disturbances, 434–435
demographic stochasticity

representation in models, 132
denitrification process, 37
density-dependent seedling mortality, 163
Didymopanax vinosum, 139
disequilibrium in forest ecosystems, 109–110
disturbance theory, 418, 440
disturbances

successional dynamics following, 113–114
drought

desiccation avoidance mechanisms,
273–279
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desiccation tolerance mechanisms,
273–279

ecosystem ability to withstand, 138
effects of local variation in soil moisture,
289–292

effects on regeneration dynamics,
262–263

experiments on seedling responses to, 264
impacts in Amazonia (2005), 93–95
interaction with fire and deforestation, 36
interannual variation in water availability,
285–287

interspecific variation in seedling
performance, 273

leaf tolerance to drought, 139–141
plant scale responses, 138
regional variation in rainfall, 292–293
seasonal variation in water availability,
280–285

spatial variation in water availability,
287–289

species variations in response to, 294–297
temporal variation in water availability,
279–280

variety of plant responses to, 13
xylem failure caused by, 141–143

drought performance
definition, 265

drought resistance
definition, 265
influence on regeneration dynamics, 297
modelling, 146–147

drought stress research, 47
drought tolerance

evolution of, 47
in Amazon forest trees, 144–145

dry-adapted vegetation
evolutionary significance, 239
See also seasonally dry tropical forests and
woodlands (SDTFs)

Dutch elm disease (Ophiostoma ulmi /
Ceratocystis ulmi), 56, 118

dynamic changes
tropical forests, 88–91

dynamic global vegetation models (DGVMs)
accounting for whole-plant physiology,
141–144

development of, 369
future developments, 145–147
leaf functional traits, 137–138
limitations, 132–133
plant functional types (PFTs), 145–147
support for the Amazon dieback scenario,
132–133

dynamic models
long-term forest dynamics, 361–363

Early Miocene, 133
Early Paleocene, 133
eastern hemlock (Tsuga canadensis), 110–111,

116, 118
ecological insurance, 195–196

ecological science
development of theory, 417–418

Ecological Society of America, 365
ecological strategies

trade-off between, 137, 143
whole-plant traits associated with, 143

ecological theory
difficulty of identifying generalisations,

439
identification of generalisations, 418–419
potential to develop a theory of

anthropogenic impacts, 440–441
tentative generalisations on anthropogenic

disturbances, 434–435
ecophysiological approaches, xiv–xv
Ecosystem Demography model (ED model),

132
ecosystem resilience, 35–36
ecosystem-scale diversity, 201
ecosystem services

constraint by soil resources, 311
effects of biodiversity loss, 195–196

ectomycorrhizae, 204, 316
response to N deposition, 120

edge effects, 31, 430–431
El Niño events, 261–262, 279–280, 285–287

drought in 1998, 98
El Niño Southern Oscillation, 131
elm. See Ulmus spp.
emerald ash borer (Agrilus planipennis), 117,

118
emissivity (ε), 23
empirical models of forest responses,

111–113
endomycorrhizae, 120
Endothia parasitica (chestnut blight), 118
energy balance, 22–29

conduction, 24
convection, 24–25
differences between forests and grassland/

crops, 40
dry tropics, 29
effects of forest-to-pasture conversion, 40
evaporation, 24–25
forest-to-pasture comparison, 26–29
impacts of deforestation, 21
influence of albedo, 22–23
net radiation measurement, 23–24
partitioning of absorbed energy, 24–25
photosynthesis, 24
role of photosynthesis, 24
solar (short-wave) radiation, 23
thermal (long-wave) radiation flux, 23–24
tropical forest and tropical pasture

comparison, 26–29
Ericales, 133
ethical issues

tropical plantations, 36–37
EU Habitats Directive, 199
Eucalyptus grandis, 350
Eucalyptus spp., 205, 329
Euphorbiaceae, 143
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evaporation
from wet surfaces, 24
Penman–Monteith equation, 25
role in energy balance, 24–25
through stomatal pores, 24, 25

evapotranspiration, 27, 30
effects of deforestation, 30–31

evolution of C4 photosynthesis, 133
evolution of canopy chemical traits, 346–349
exotic plant species

introduction into temperate forests of NE
United States, 118–119

extreme climatic events
recovery from, 50

extreme weather events, 261–262

Fagus grandifolia (American beech), 118
Fagus spp., 119
Fagus sylvatica (Europeanbeech), 48, 50, 119, 206
fast-growing ecological strategy, 137
feedback mechanisms, 78
fertilisers

nitrous oxide (N2O) emissions, 37
Ficus spp., 139
Filzbach software library, 175
fir. See Abies spp.
fire, 77

and climate change, 52–53
causes of wildfires, 51–52
factors influencing post-fire regeneration,
54–55

historical impact of Native Americans, 111
influence of land use, 53–55
interaction with deforestation and
drought, 36

overall impact on Mediterranean
ecosystems, 54–55

post-fire regeneration strategies, 54–55
results of active fire suppression in forests
(NE United States), 115

risk in caatinga vegetation, 240
risk in cerrado vegetation, 240
sustainable strategies for dealing with
forest fire, 65

temperate forests of NE United States, 110,
111

threat to biodiversity, 14
flood prevention, 1
floristic shifts

responses to climate change, 136–137, 147
fog-preventing forests, 26
ForClim model, 369, 374, 375
FORENA model, 367–368
forest biodiversity

historical debate between mixed and
monoculture forests, 196–200

forest biomass change
detecting change in old-growth forests,
382–383

implications for the carbon cycle, 382–383
influence of atmospheric and climate
change, 381

influence on carbon storage, 381
Markov chain models, 402–409
old-growth forests, 381–382
potential for positive or negative

feedbacks, 381
projecting biomass change, 402–409
successional forests, 381–382

forest biomass change estimation
belowground pools, 411
data cleaning procedures, 393–397
dealing with sources of error, 411
influence of ‘data cleaning’ procedures,

389, 393–397
influence of measurement errors, 389,

393–397
Markov chain models, 410–411
means of avoiding measurement error,

409–410
measuring buttressed trees, 397–402
methodology for use of ground plots,

411
sampling errors in plot data, 383–384
sampling uncertainty for ensembles of

plots, 387–389
spatial and temporal scaling of sampling

uncertainty for single plots, 384–387
forest–canopy interactions

ecophysiological approaches, xiv–xv
forest clearing and land abandonment,

114–115
forest degradation

factors influencing forest resilience, 440
future research on impacts, 441
modelling forest dynamics, 432–434
patterns of forest loss, 422–424
potential to develop a theory of impacts,

440–441
rates of global forest loss, 417
tentative generalisations on anthropogenic

disturbances, 434–435
forest dynamics

addressing spatial and temporal
challenges, 360–363

and global change, 1–5
importance of assessment of global change

effects, 360
measurement challenges, 359–360
modelling, 432–434
modelling forest community dynamics,

109
forest ecologists, 163
forest ecosystem dynamics

impacts of pests and pathogens, 118
neighbourhood models, 113–114

forest ecosystems
approaches to predicting climate change

effects, 109
goods and services of importance to

humans, 359
pressures and demands on, 359
ranges of influences on, 109–110
time scales of responses, 113–114
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forest emissions
aerosols, 39–40

forest fragmentation
difficulty of identifying generalisations
about impacts, 439

edge effects, 430–431
effects on seedling establishment, 431–432
effects on species richness, 427–430
factors influencing forest resilience, 440
future research on impacts, 441
New Forest, UK, 435–439
potential to develop a theory of impacts,
440–441

species–area curves, 439–440
forest fragmentation dynamics, 426–427
forest gap models, 164, 365–373
forest inventories, 164, 216–220

data at decadal-scale, xiv
Forest Inventory and Analysis (FIA) network

(US Forest Service), 111
forest simulation models, xv
forest succession

data assimilation techniques, 362
experimental studies, 361
observational studies, 360–361

forest succession modelling, 121–124
agent-based models, 365–373
approaches to, 361–363
development of forest gapmodels, 365–373
diversity of approaches, 373–375
individual-based models, 360, 365–373
reconsidering fundamental assumptions,
373–375

terminology related to, 363–365
usefulness of current models, 375

forest understorey
recovery after disturbance, 114

forests
albedo, 22–23
dependence of humanity upon, 1
goods and services provided by, 1
implications of different management
scenarios, 36

multidisciplinary approach to study, 1
purpose of, 36

FORMIND model, 164, 369, 432
FORMIX model, 164
FORSKA model, 369
fossil fuel combustion

source of nitrate (NO3
–), 309

fragmentation of habitats
detrimental effects on species, 49–51
Mediterranean Basin, 49–51

FRAGSTATS, 424
Fraxinus americana (white ash), 312, 320, 331
Fraxinus spp., 118
functional categories of canopy chemical

traits, 345–346
functional change in tropical forests, 91–93
functional differences between tree species,

226
functional diversity, 200–201

Functional Ecology of Trees Database (FET),
164

FunDivEUROPE project, 226

garlic mustard (Alliaria petiolata), 118–119
Gayer, Karl, 198
GEM network, xiii
General Circulation Models, 364
generalisations in ecological theory, 418–419
genetic diversity within tree species, 200
geographic distance decay patterns, 253–255
germination

influence of water availability, 265–266
glaciation

recolonisation following, 312
Global Biodiversity Assessment, 201
global change

and forest dynamics, 1–5
detecting, 10–13
dynamic modelling, 10–13
importance of measuring forest

dynamics, 360
global change science

terminology relating to uncertainty,
363–365

global circulation models (GCMs), 31–33,
99–100, 101, 132

compared to small-scale models, 32–33
global integration of forest ecology research,

xiii
global warming

effects on photosynthesis, 35
effects on respiration, 35
predictions of effects on forests, 35–36

Global Warming Potential
methane, 37
nitrous oxide (N2O), 37

GOTILWA+, 66
greenhouse effect, 35
greenhouse gases

methane, 38–39
nitrous oxide (N2O), 37–38
See also carbon dioxide (CO2)

growth and survival
effects of supplemental irrigation, 266–269

growth–survival trade-off
influence of soil resources, 320–324

habitat fragmentation
detrimental effects on species, 49–51
Mediterranean Basin, 49–51

Hartig, Georg Ludwig, 197–198
harvesting

depletion of soil resources, 311–312
Hawaii, 350
hazel (Corylus avellana), 439
heat sinks, 27
height-structured competition for light, 163
hemlock woolly adelgid (Adelges tsugae), 118
herbivores

interaction with the growth–survival
trade-off, 322
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heteromyopia, 162
hickory. See Carya spp.
high-throughput sequencing, xv
Holdridge Life Zone model, 361
Holm oak (Quercus ilex), 47, 48, 56, 60
Holocene, 57
homeostatic properties of ecosystems,

35–36
Hubbell, Stephen P., 201
hunting, 77
HYBRID model, 374
hydrological cycle

role of tropical forests, 77–78
Hymenaea courbaril, 147
hyperspectral imagery, xv
hyperspectral remote sensing

link between spectral and biological
diversity, 349–352

Hypoxilon canker (Hypoxylon mediterraneum),
56

identity effects, 203–204
individual-based forest succession models,

360, 365–373
infra-red thermometer, 23
insect pests

factors affecting vulnerability to, 55–56
shifts in distributional range, 55–56

Inter-Tropical Convergence Zone (ITCZ), 131,
134

interannual variation in water availability,
285–287

intraspecific variation in performance, 162
introduced pathogens

temperate forests of NE United States,
118

introduced pests
temperate forests of NE United States,
118

invasive species, 109, 118–119
temperate forests of NE United States,
118–119

tree species, 113
inventory data, 164, 216–220

at decadal-scale, xiv
Iolana iolas, 56
iron (Fe)

concentrations in soil, 309
irradiance interceptance

influence of soil resource gradients,
318–320

isoprene
emission by plants, 39, 40
photo-oxidation products, 40

JABOWA-FORET model, 164
Janzen–Connell hypothesis, 113, 181
Japan

fog-preventing forests, 26
Japanese stilt grass (Microstegium vimineum),

118–119
jay (Garrulus glandarius), 60

Kelty, Matthew J., 199

La Niña years, 280
Lampides boeticus, 56
land abandonment, 114–115

influence on fire risk, 54–55
Mediterranean Basin, 49

land surface
interactions with the atmosphere, 21

land use
influence on fire risk, 53–55

land-use change
influence on species distributions, 343

land-use history
legacy of, 114–115

LANDIS-II model, 433–434
LANDSAT-based measurements, 86
LANDSAT satellites, xv
landscape-scale coexistence mechanisms,

187–190
landscape-scale diversity, 201
last glacial maximum (LGM) event, 134–137
late-successional species, 162
leaf-based traits, 314–316
leaf chemical compounds

functional categories, 345–346
leaf chemical traits

intraspecific variation, 347
multi-trait correlation, 347–348
taxonomic organisation, 348–349

leaf economics spectrum, 138
leaf functional traits, 137–138
leaf-level photosynthesis module, 331–332
leaf-level view of plant physiology, 314–316
leaf mass per area (LMA), 138, 140–141
leaf mechanical properties, 138
leaf tolerance to drought, 138, 139–141
leaf turgor loss point, 139–141
leaf water potential at wilting or turgor loss

point, 139–141
lianas, 91–92, 95, 101, 139–140

contribution to carbon turnover (NPP),
143–144

contribution to ecosystem transpiration,
143–144

LiDAR, xv, 360, 409, 411
light capture and growth

compounds and elements required for,
345–346

lime (Tilia cordata), 439
logging practices

effects on temperate forests (NE United
States), 116–117

long-distance dispersal, 113
as a process for colonisation, 113

long-term disturbance effects
New Forest, UK, 435–439

long-term ecological monitoring sites,
long-term forest dynamics,

addressing spatial and temporal
challenges, 360–363

measurement challenges, 359–360
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modelling approaches, 361–363
reconsidering fundamental assumptions,
373–375

usefulness of current models, 375
long–wave (thermal) radiation flux, 68–70
longevity and defence

compounds and elements required for,
345–346

Lotka–Volterra competition
implications for empirical forest ecology,
170–171

response to environmental change,
169–170

Lotka–Volterra competition equations, 162,
167

predicting effects of environmental
change, 190–191

TSR scheme, 167–169
lottery models, 162
LPJ-GUESS model, 369, 370, 373, 374
LTER, xiii
Luehea seemannii, 214

magnesium (Mg)
covariance with other soil resources, 316
losses caused by soil acidification, 309
losses caused by soil weathering, 309–311

maintenance and metabolism
compounds and elements required for,
345–346

Malpighiales, 133
Manaus equation, 80
Markov chain models, 383, 402–409, 410–411
Mauritia flexuosa, 350
Mauritia spp., 344
MCPFE, 199
Mediterranean Basin

asymmetric responses of species to abiotic
stress, 55–56

biotic interactions, 55–62
changes in land management intensity, 49
disappearance of forests, 49
expansion of agricultural and urban
areas, 49

fire and climate change, 52–53
fire risk and land use, 53–55
fire-risk predictions, 52–53
habitat fragmentation, 49–51
land abandonment, 49
land-use trends, 48–49
native habitat removal, 48–49
negative species interactions, 55–56
positive species interactions, 57
predicted effects of climate change, 47–48
shifts in distribution of pathogens and
insect pests, 55–56

wildfires and their causes, 51–52
Mediterranean ecosystems

factors influencing post-fire regeneration,
54–55

overall impact of fire, 54–55
plant–animal interactions, 146–148

plant–plant interactions along stress
gradients, 143–145

seed dispersal by animals, 60
Mediterranean forests

adaptive management approaches, 66
benefits of diverse stands, 65
benefits of mixed forests, 65
characteristics relevant to management

approaches, 62–63
conservation of biological diversity, 65
extension of rotations, 64–65
modelling approaches, 66
principles for management under

environmental change, 63–66
reducing intensity of management, 65
reduction of tree densities in previously

coppiced forests, 65
regeneration strategies, 64–65
response to accelerated environmental

change, 47–48
sustainable strategies for dealing with

fire, 65
uncertainty of global change evolution, 66
use of flexible thinning schedules, 64

metacommunities, 163
methane, 39

Global Warming Potential, 37
methane production, 38–39

influence of soil conditions, 38–39
rice paddies, 38, 39

methanogenic bacteria, 38
microbial symbionts, 330–331
Microstegium vimineum (Japanese stilt

grass), 118–119
Millennium Ecosystem Assessment, 195
modelling

accounting for biodiversity, 132–133
accounting for demographic stochasticity,

132
Amazon Basin, 32
approaches to forest community dynamics,

109
biodiversity and ecosystem functioning

(BEF), 224–225
detecting and modelling global change,

10–13
distinction from simulation, 365
drought resistance, 146–147
dynamic global vegetation models

(DGVMs), 132–133
empirical models of forest responses,

111–113
forest dynamics, 432–434
forest gap models, 164
forest simulation models, xv
forest succession modelling, 121–124,

361–363, 365–373
global circulation models (GCMs), 31–33,

99–100, 101, 132
individual-based forest succession models,

360
large-scale effects of deforestation, 30–33
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modelling (cont.)
leaf-based view of plant physiology,
137–138

Mediterranean forests, 66
neighbourhood models of forest dynamics,
113–114

niche modelling techniques, 48
nitrogen deposition and temperature,
120–121

over-simplification, 132–133
plant–animal interactions, 148–150
plant functional types (PFTs), 132–133, 137
process models of forest responses, 111
range of projection for Amazon forests, 144
reconsidering fundamental assumptions,
373–375

small-scale and large-scale models
compared, 32–33

taking account of biodiversity, 13
terminology related to, 363–365
types ofmodels of forest responses, 111–114
usefulness of current models, 375
See also perfect plasticity approximation
(PPA) model

moisture stress
effects in Amazonian forests, 98–99

molecular clock analyses, 241
molecular phylogenetic studies, 241
molecular phylogenies, xv
Möller, Alfred, 198
monoculture, 164, 195

perfect plasticity approximation (PPA)
model, 175–177

monodominance, 161
Monte Carlo approach, 397
moose

herbivory and ecosystem diversity, 210
multidisciplinary approach

forest studies, 1
monitoring global change, 354

mycorrhizae, 119, 324, 330–331
response to N deposition, 120

national forest inventories, xiii, 216–220
Native Americans

historical impacts on the North American
landscape, 111

necromass, 37
negative density dependence (NDD), 162
negative feedback mechanisms

role in coexistence of multiple species,
161–163

neighbourhood models of forest dynamics,
113–114

Neolithic, 21
net competitive interactions

differences across soil resource gradients,
324–325

net primary production (NPP)
increase in tropical forests, 95–97

neutral theory, 161
neutron probe, 29

New Forest, UK
anthropogenic disturbance case study,

435–439
niche complementarity, 195–196, 206
niche modelling techniques, 48
nitrate (NO3

−)
from fossil fuel combustion, 309

nitrification process, 37
nitrogen (N)

covariance with other soil resources,
316–318

limitation in younger, temperate soils,
309–311

sources of atmospheric nitrogen, 309
nitrogen (N) deposition, 35

and temperature, 120–121
atmospheric deposition rates, 309
effects of anthropogenic deposition,

120–121
mycorrhizal responses, 120

nitrogen-fixing species, 206, 208
effects on productivity, 205–206

nitrous oxide (N2O)
Global Warming Potential, 37
sources of, 37–38, 39

nitrous oxide (N2O) production
influence of soil conditions, 38–39

North Atlantic Oscillation, 131
northern mixed hardwood/conifer forests, 110
Norway maple (Acer platanoides), 119

oak. See Quercus spp.
oak/hickory forests, 110
oil palm plantations

ethical issues, 36–37
old-growth forests

detecting biomass change, 382–383
effects of global change on biomass,

381–382
sampling error in plot data, 383–384

Ophiostoma ulmi. See Dutch elm disease
ozone pollution, 119

Pacific Decadal Oscillation, 131
pathogens, 162

effects of biodiversity in ecosystems, 207
effects on productivity, 207
factors affecting vulnerability to, 55–56
impacts on ecosystem dynamics, 118
impacts on temperate forests of NE United

States, 118
shifts in distributional range, 55–56

Penman–Monteith equation, 25
perfect plasticity approximation (PPA) model,

320
baseline, 174–175
coexistence of multiple species, 177–184
for a monoculture, 175–177
implications of two-species coexistence,

180–181
landscape-scale coexistence mechanisms,

187–190
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metrics, 173
predicting effects of environmental
change, 190–191

rates, 172–173
species-specific temporal variation,
184–185

stand-scale coexistence mechanisms,
185–187

stand-scale coexistence via differential
crown transparency, 177–180

stand-scale coexistence via species-specific
density dependence, 181–184

states, 172
temporal storage effect, 184–185
traits, 173–174
traits-states-rates (TSR) scheme, 171–174

pests, 162
build-up of species-specific pests, 181
effects of biodiversity in ecosystems, 207
effects on productivity, 207
impacts on ecosystem dynamics, 118
impacts on temperate forests of NE United
States, 118

phenotypic plasticity in tree species, 47
phosphorus (P)

covariance with other soil resources,
316–318

depletion through biomass harvesting,
311–312

leaching caused by acidification, 309
limitation in older, tropical soils, 309–311
loss by weathering over time, 309–311

photosynthesis, 33, 39, 40
changes in tropical forests, 99–100
evolution of C4 photosynthesis, 133
leaf-level photosynthesis module, 146
limiting factors as temperature increases,
99–100

rate in relation to respiration, 99–100
rate of carbon uptake, 99–100
response to global warming, 35
role in energy balance, 24

Phylocom, 244
phylogenetic beta diversity, 242–243,

249–251
Phylomatic, 244
physiological mechanisms of forest

responses, xiv–xv
Phytophthora cinnamomi, 56
Phytophthora ramorum, 224
Picea abies (spruce), 206
Picea rubens (red spruce), 119
Picea spp., 110, 312
PICUS model, 369, 374
pine forests, 110
Pinus banksiana, 312
Pinus contorta, 312, 330
Pinus nigra, 55
Pinus rigida, 312
Pinus spp., 110
Pinus strobus, 312
Pinus sylvestris, 56

pioneer species, 162
Pistacia lentiscus, 59
planetary boundary layer, 30
plant–animal interactions, 146–148

modelling, 61–62
plant emissions

aerosols, 39–40
isoprene, 39
volatile organic compounds (VOCs), 39

plant functional types (PFTs)
based on whole-plant physiology, 141–144
classification, 137–138
future developments in DGVMs, 145–147
theory of, 137
use in models, 132–133

plant–plant interactions along
stress-gradients, 143–145

plantations, 21
ethical issues, 36–37

plot data
decadal-scale inventory data, xiv
forest simulation models, xv
sampling error, 383–384

pollen record, 367
Populus spp., 118
potassium (K)

covariance with other soil resources, 316
importance for tree growth, 325–329
losses caused by soil acidification, 309
losses caused by soil weathering, 309–311

precipitation patterns
consequences of change for tropical

forests, 261–262
future effects on tropical forests, 297–299
interannual variation in water availability,

285–287
local variation in soil moisture, 289–292
rain recycling rates, 30
regional variation in rainfall, 292–293
seasonal variation, 280–285
shifts caused by climate change, 261–262
temporal variation in water availability,

279–280
prediction

terminology related to modelling, 363–365
Pretzsch, Hans, 196–197
primary productivity

CO2 fertilisation effect, 119–120
Prioria copaifera, 286
probability

terminology related to modelling,
363–365

process models of forest responses, 111
processionary moth caterpillar, 56
productivity

constraint by soil resources, 311
effects of N-fixing species, 205–206
influence of soil resource gradients,

312–314
relationship with diversity, 202
responses to soil resource availability,

325–329
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Prunus serotina, 320, 321
Psidium cattleianum, 350
psychrometric constant (γ), 25

Qualea grandiflora, 249
Qualea spp., 249
Quaternary, 133
Quercus alba (white oak), 312, 325
Quercus ilex (holm oak), 47, 48, 56, 60
Quercus rubra (red oak), 320, 325
Quercus spp., 147, 255

coppicing, 65
effects of active fire suppression on, 115

Quercus suber (cork oak), 47, 56
Quercus velutina (black oak), 312, 320

R statistical program, 244
rain. See precipitation patterns
RAINFOR network, xiii, 79, 329, 411

drought impacts (2005), 93–95
dynamic changes, 88–91
functional changes, 91–93
observed increase in biomass, 82–88
species composition changes, 91–93
structural change, 82–88
study methodology, 79–82

Ramsar Convention sites, 436
rate of change for state variables, 167
recovery aspect of resilience, 136–137
Red Amazónica de Inventarios Forestales network.

See RAINFOR network
red maple (Acer rubrum), 116, 324, 325
red spruce (Picea rubens), 119
REDD (Reducing Emissions from

Deforestation and Forest Degradation),
131

REDD+, 417
regeneration dynamics

effects of local variation in soil moisture,
289–292

effects of seasonal variation in water
availability, 280–285

factors affecting seedling establishment,
431–432

future effects of changing precipitation
patterns, 297–299

germination response to water availability,
265–266

growth and survival under variable water
availability, 266–269

influence of drought, 262–263
influence of species drought resistance, 297
influence of water availability, 297
interannual variation in water availability,
285–287

interspecific variation in seedling response
to drought, 273

mechanisms of seedling responses to
drought, 273–279

regional variation in rainfall, 292–293
responses to variable water availability,
265–273

seedling size/age effects and water
availability, 269–273

spatial variation in water availability,
287–289

species variations in response to drought,
294–297

temporal variation in water availability,
279–280

regional variation in rainfall, 292–293
remote sensing, 360

link between spectral and biological
diversity, 349–352

techniques, xv
tools, 360
See also trait-based remote sensing

resilience concept, 35–36
recovery aspect, 136–137
resistance aspect, 136–137
tropical forests, 136–137

resistance analogues, 26
resistance aspect of resilience, 136–137
resource complementarity principle, 198
respiration

changes in tropical forests, 99–100
rate in relation to photosynthesis,

99–100
rate of carbon loss, 99–100
response to global warming, 35

rice paddies
methane production, 38, 39

Rondonia, Brazil, 27, 31
root depth and volume

influence on drought performance, 275
roughness of vegetation

and response to atmospheric conditions,
25–26

differences between forests and grassland/
crops, 25–26

Saharan dust
input to tropical forests, 96

sample-plot studies, 78
sampling effect, 195–196
sampling error in plot data, 383–384
satellite-based research, 343
savanna woodland

conversion to pasture, 29
energy balance, 29

Sclerolobium paniculatum, 142
SCOPE programme, 201
SDTFs. See seasonally dry tropical forests and

woodlands
seasonal variation in water availability,

280–285
seasonally dry tropical forests and woodlands

(SDTFs)
Caatinga Phytogeographic Domain, 240
Cerrado Phytogeographic Domain, 240
community phylogenetic analysis results,

249–251
community phylogenetic approach,

242–243
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comparison of caatinga and cerrado,
240–242

constraints on woody plant evolution,
240–242

deciduous and semi-deciduous site
classification, 253–255

ecology of leaf deciduousness, 251–253
factors shaping woody plant biodiversity,
253–255

future prospects, 255–256
geographic distance decay patterns,
253–255

identification and conservation planning,
255–256

interaction of ecology and geographic
distance, 253–255

model evaluation, 246–249
phylogenetic beta diversity, 242–243,
249–251

phylogenetic patterns of diversity,
240–242

problems with vegetation definitions, 240
selection pressures on woody plant
evolution, 251–253

study explanatory variables, 244–245
study response variable, 243–244

seed dispersal by animals, 60
seedling establishment

factors affecting, 431–432
seedling performance

effects of interannual variation in water
availability, 285–287

effects of local variation in soil moisture,
289–292

effects of regional variation in rainfall,
292–293

effects of seasonal variation in water
availability, 280–285

influence of water availability, 297
species variations in response to drought,
294–297

seedling responses to drought, 264
interspecific variation, 273
mechanisms of interspecific variation,
273–279

seedling size/age effects
influence of water availability,
269–273

SEIB-DGVM, 132
short-term stressful events

ecosystem ability to withstand, 138
short-wave (solar) radiation,
SIGEO/CTFS plot network, 411
silvicultural models, 163–164
silviculturalists, 163
simulation

distinction from modelling, 365
terminology related to, 363–365

site-centred study, 78
Sites of Special Scientific Interest, 436
size-structured populations, 163
slow-growing ecological strategy, 137

slow-in, rapid-out effect, 86, 87, 382, 383–384
small-scale models

results compared to large-scale models,
32–33

snow cover
albedo of different vegetation types, 22–23

soil acidification
nitrogen deposition, 309

soil base cation status. See base cations in
the soil

soil conditions
influence on methane production, 38–39
influence on nitrous oxide (N2O)

production, 38–39
soil moisture

effects of deforestation, 30–31
effects of local variation, 289–292
spatial variation in, 287–289

soil pH
effects of weathering over time, 309–311

soil resource gradients
covariance among soil resources, 316–318
effect on net competitive interactions,

324–325
effects on interceptance of irradiance,

318–320
influence on forest productivity, 312–314
influence on forest species composition,

312–314
spatial heterogeneity of resources,

314–316
study areas, 312
tree growth responses, 325–329

soil resources
and the growth–survival trade-off,

320–324
base cations as limiting factor, 330
constraint on ecosystem services, 311
constraint on productivity, 311
depletion through biomass harvesting,

311–312
effects of microbial symbionts, 330–331
effects of mycorrhizae, 330–331
heterogeneity at multiple spatial scales,

329–330
importance of relationship with tree

performance, 331–332
influence on carbon sequestration and

storage, 311
losses caused by acidification, 309
losses caused by nitrogen deposition, 309
losses caused by weathering over time,

309–311
particular nutrients limit different aspects

of peformance, 330
potential to mediate climate change

effects, 312
tree mechanisms to actively manage

access, 330–331
solar (short-wave) radiation, 23
SORTIE model, 113, 164
SORTIE-ND model, 113, 121, 164

I NDEX 459

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

Cambridge University Press
978-1-107-04185-1 - Forests and Global Change
Edited by David A. Coomes, David F. R. P. Burslem and William D. Simonson
Index
More information

http://www.cambridge.org/9781107041851
http://www.cambridge.org
http://www.cambridge.org


South America
land cover map, 240

spatial storage effect, 162
Special Sensor Microwave Imager, 33
species-area curves, 439–440
species composition

changes in tropical forests, 91–93, 100–101
influence of soil resource gradients,
312–314

species conservation
forest management approach, 36

species distribution
impact of habitat fragmentation, 49–51
influence of water availability, 297
link with drought resistance, 294–297
mapping tools, 343–345
pressures from environmental changes, 343

species diversity
influence of water availability, 297

species identity effects, 203–204, 226
species interactions, 227

along stress gradients, 58–59
facilitative plant interactions, 57, 58–59
negative interactions, 55–56
positive interactions, 57, 58–59

species replacement
and active fire suppression, 115

species richness
effects of anthropogenic disturbances,
427–430

species-specific density dependence,
species-specific negative density dependence,

408–414
species-specific temporal variation, 414–417
species traits

definition, 166–167
responses to changing resource
availability, 5–10

species variations
response to drought, 294–297

spruce. See Picea spp.
spruce budworm (Choristoneura fumiferana), 183
spruce/fir forests, 110
state variables

combination with traits, 167
definition, 167
rate of change, 167

states of a community See state variables
Stefan–Boltzmann constant, 23
Stefan’s Law, 23
Stipa tenacissima, 59
stomata

responses in drought conditions, 275–276
stomatal pores

evaporation from (transpiration), 24, 25
stress-gradient hypothesis (SGH), 58–59
structural change

tropical forests, 82–88
structural equation modelling (SEM), 219
successional coexistence, 162
successional dynamics

factors affecting, 113–114

successional forests
biomass change, 381–382

successional mosaics, 440
sugar maple (Acer saccharum), 115, 119, 312,

314, 320, 321, 331
sulphur dioxide (SO2)

reduction in emissions, 120
sustainability concept, 197
sustainable forest management, 36
Sylvia spp., 60
synthetic community approach

tree diversity studies, 215–216

Tabebuia rosea, 214
Tabebuia spp., 344
taxa

evidence of chemical signatures, 348–349
technology

multidisciplinary approach to monitoring
global change, 354

tele-connections concept, 32–33, 40
temperate forests (NE United States)

air pollution effects, 119–121
anthropogenic impacts on current and

future forests, 114–121
conditions before European settlement,

110–111
differences in post-agricultural forests,

114–115
distinguishing climate change responses

from other effects, 121–124
ecoregions, 110
effects of logging practices, 116–117
evidence for long-term transient effects,

110–111
features of, 110–111
forest clearing and land abandonment,

114–115
forest succession models, 121–124
historical impact of Native Americans, 111
impacts of pests and pathogens, 118
introduction of exotic plant species,

118–119
legacy of land-use history, 114–115
neighbourhood models of forest dynamics,

113–114
northern mixed hardwood/conifer forests,

110
oak/hickory forests, 110
pine forests, 110
results of active fire suppression, 115
species demography along climate

gradients, 111
species distribution along climate

gradients, 111
spruce/fir forests, 110
wildfires, 111

temperature increase
effects on chemical and biological

processes, 99
inflection points for biological functions, 99
limiting factors for photosynthesis, 99–100
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temporal storage effect, 162
coexistence of multiple species, 184–185

terminology used in global change science,
363–365

terpenes, 40
Tertiary, 57, 133
The Economics of Ecosystems and

Biodiversity (TEEB) study, 195
theory in ecological science, 417–418
thermal (long-wave) radiation flux, 23–24
thrushes (Turdus spp.), 60
Tilia americana, 312, 314, 331
Tilia cordata (lime), 439
timber production

effects of logging practices on temperate
forests, 116–117

fast-growing tropical plantations, 36
historical debate between mixed and
monoculture forests, 196–200

implications of management approach, 36
time scales of anthropogenic impacts,

109–110
time scales of forest ecosystem responses,

113–114
trade-off between ecological strategies, 137,

143
trait-based remote sensing, 345

canopy chemical traits, 345–346
ecological basis, 352–354
evolutionary basis, 346–349, 352–354
link between spectral and biological
diversity, 349–352

multidisciplinary approach to monitoring
global change, 354

traits of species
changeable nature of, 167
combination with states, 167
definition, 166–167

traits–states–rates (TSR) scheme, 164–166, 190
elements of the scheme, 166–167
in the Lotka–Volterra competition
equations, 167–169

perfect plasticity approximation (PPA)
model, 171–174

transient dynamics
interactions in forest ecosystems, 110
temperate forests (NE United States),
110–111

transpiration, 24, 25
mechanisms to minimise water loss,
275–276

tree diversity
effects on ecosystem functioning,
201–205

tree growth
responses to soil resource availability,
325–329

tree harvesting
depletion of soil resources, 311–312

tree of heaven (Ailanthus altissima), 119
tree performance

effects of different nutrients, 330

importance of relationship with soil
resources, 331–332

influence of soil resources, 312
mechanisms to manage soil nutrient

access, 330–331
TreeDivNet, 209, 227
TROLL model, 145–146
tropical broadleaf evergreen trees, 132
tropical broadleaf raingreen trees, 133
tropical forest biomass

influence of carbon dioxide (CO2) increase,
95–97

tropical forests
as carbon sinks, 131
biodiversity, 77–78
carbon emissions related to deforestation,

131
carbon sinks to carbon sources, 97–98
carbon stocks, 77
consequences of shifts in precipitation

patterns, 261–262
drivers of changes, 95–97
drought impacts in Amazonia (2005),

93–95
dynamic changes, 88–91
functional changes, 91–93
future effects of changing precipitation

patterns, 297–299
increase in net primary production (NPP),

95–97
level of resilience to change, 131–132
methods of measuring changes in, 78
moisture stress effects, 98–99
networked approach to study, 78–79
networked study methodology, 79–82
observed increase in biomass, 82–88
photosynthesis/respiration changes,

99–100
potential future sensitivity to changes,

97–101
projected future precipitation changes,

261–262
responses to variation in water availability,

262–263
role in the carbon cycle, 77–78
role in the hydrological cycle, 77–78
site-centred study, 78
species compositional changes, 91–93,

100–101
species distributions and global change,

343
structural change, 82–88
study results and discussion, 82–93
wide-ranging impacts of change, 77–78

see also Amazon
tropical plantations

ethical issues, 36–37
tropical rain forests

evolution of, 133–136
tropical tree life stages

responses to variable water availability,
265–273
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tropical trees
whole-plant physiology, 141–144

TRY database, 201
Tsuga canadensis (eastern hemlock), 116, 118
Tsuga spp., 110
turgor loss point, 139–141

Ulmus americana (American elm), 118
Ulmus spp., 439
UN Convention on Biological Diversity (CBD),

199
UN-FCCC, 199
uncertainty

terminology related to modelling, 363–365
unified neutral theory of biodiversity and

biogeography, 201

vegetation
factors affecting albedo, 22–23

vegetation roughness
and response to atmospheric conditions,
25–26

differences between forests and grassland/
crops, 25–26

effects of deforestation, 30
Vismia spp., 135
Vochysiaceae, 249
volatile organic compounds (VOCs), 39
voles

herbivory and ecosystem diversity, 210

water
latent heat of vaporisation, 24
mass balance for the Amazon Basin, 30

water availability
future effects of changing precipitation
patterns, 297–299

influence on regeneration dynamics, 297

influence on species distribution, 294–297
influence on species diversity, 294–297
interannual variation, 285–287
local-scale variation in soil moisture,

289–292
regional variation in rainfall, 292–293
seasonal variation, 280–285
spatial variation, 287–289
temporal variation, 279–280

water balance
large-scale effects of deforestation, 30–33

water storage
influence on drought performance, 275
tropical forest and tropical pasture

comparison, 27–29
water use

tropical forest and tropical pasture
comparison, 27–29

white ash (Fraxinus americana), 312, 320, 331
white oak (Quercus alba), 312, 325
white-tailed deer (Odocoileus virginianus),

115
whole-plant traits

and ecological strategies, 143
wildfires. See fire
wind speed

effects of different types of vegetation, 26
effects on convection, 24

windthrow
temperate forests of NE United States, 110

‘winner’ species, 78
wood density, 141
wood production, 141

xylem
factors affecting drought performance, 279
failure caused by drought, 141–143
vulnerability to cavitation, 141–143
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