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Abies alba, 4, 23, 29

Abies amabilis, 56

Abies balsamea, 3, 29, 69, 70

Abies firma, 4, 18; mineral cycling in, 344,
390

Abies fraseri, 14

Abies grandis, 215

Abies mariesii, 4, 18

Abies procera, 56

Abies spp., 26

Acacia catechu, 183

Acacia spp., 7

Acer campestris, 3,21, 574

Acer circinatum, 247

Acer japonicum, 21

Acer macrophyllum, 5, 56

Acer pennsylvanicum, 32

Acer platanoides, 4, 5, 21, 22

Acer pseudoplatanus, 147

Acer rubrum, 5, 21, 23, 29, 32, 559;
photosynthetic efficiency, 515

Acer saccharum, 5, 21, 23, 32, 325; and
environmental influences, 69, 70, 74, 75
78

Acer sieboldiana, 21

Acer spicatum, 21, 23, 32

Acer spp., 14, 21; mineral cycling in,
344, 398

Acer tatricum, 5, 21, 23

Achromobacter spp., 317

Actinodaphne lancifolia, 18

Adenanthos terminalis, 7

adsorption, of chemicals, by vegetation,
298-9

Aegopodium podagraria, 21

aerodynamic exchange: and carbon dioxide
fluxes, 104-5; and heat fluxes, 98-9

Aesculus spp., 14

age, see stand age

air turbulence see turbulence, air

albedo: of global radiation, 1204; of
snowpack, 220

Albizzia spp., 10

algae, blue-green, 300

Allenblackia floribunda, 3, 4, 10

Allanblackia spp., 10

Allium ursinum, 23

Alnus barbata, 21

Alnus crispa, 29

Alnus rubra: mineral cycling in, 344, 363,
406

Alnus spp., 300

Alstonia scholaris, 182

aluminium: atmospheric input to soil, 297;
litter input to soil, 301 aluminium
buffer zone, in soil, 3067

Amelanchier arborea, 29

Anacardiaceae, 13

Andersby Angsbackar, Sweden, 4, 616;
radiation balance, 175; temperate forest
of, 15, 23

Andrews Experimental Forest, Oregon,
USA, 245, 2467, 656; and leaching
effects, 373; mineral cycling, 382;
partial cutting simulation, 250-2;
temperate forest of, 18-19

Anemone nemorosa, 18, 22, 23

Anemone ranunculoides, 21, 23

angiosperms: biomass, 431-3

Annonaceae, 575

Anogeissus latifola, 3, 13, 365

Arabari Range, Bengal, 182

Aralia nudicaulis, 32

Ashu, Kyoto, Japan, 4, 21, 60!

Asparagus acutifolius, 8

Asperula odorata, 22, 23

autotrophs, 509; respiration of, 523-5;
see also photosynthesis

Azerbaijan, USSR, 5, 622—4

Azotobacter spp., 300

Bab, Czechoslovakia, 3, 580; radiation
flux, 139-40; water balance, 189

Babadag 1, Rumania, 4, 15, 23, 611

Babadag 2, Rumania, 4, 23, 612

Baku, 21

Banco, Ivory Coast, 3, 598; tropical rain
forest, 9-11; water balance, /82

Baphia spp., 10, 95

Barringtoniaceae, /1

Beaver Creek Experimental Watershed,
Arizona, USA, 245, 247-8; simulations,
249, 250, 251, 253

beech forest: biomass dynamics, 480;
carbon dioxide balance, 1524, 155
canopy drip, 269; carbon metabolism,
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504; mineral cycling, 373; nitrogen
fixation, 372; radiation and heat flux,
149; stand age, 413, 419; water balance,
190-1, 270, 273, 280

Belgorod. USSR, 5, 626-7

Belize, 176

Berberis nervosa, 247

Berlinia confusa, 3, 10

beta density function, 43

Betual alleghaniensis, 325

Betual ermani, 4, 18

Betual glandulosa, 21

Betula lutea, 5, 23, 69-70

Betual papyrifera, 29, 379

Betual pendula, 5, 23

Betual pubescens, 5, 23

Betula spp.: mineral cycling in forests of,
344, 398, 404

Betual verrucosa, 4, 18, 23, 27

Bialowieza, Poland, 4, 608; radiation
balance, 175; temperate forest, 22

biomass: angiosperm v. gymnosperm, 431—
3; annual net primary production,
417-18, 573-671; see also productivity;
branch and bole comparisons, 479-85;
COMEX see COMEX; distribution
among components, 573—671, dynamics
of see DCLM; forest floor, 350-7,
358-9, 571; FORET see FORET;
heterotroph to autotroph ratio, 445-7;
standing crop, 573-671; and mineral
cycling, 364-8; of roots, 485-6; see also
litter

biosphere, and radiation flux see radiation
flux

birch forests, water balance of, 194

boreal forests, 26-9, 31, 32; evergreen,
26-9, 31, 32; and linear model of
biomass dynamics, 473-6; litter turnover,
441; mineral cycling in, 344; nitrogen
accumulation, 353—-8; organic matter,
444, radiant energy, 172-6, 177; and
water balance, 188, 193-6; see also
individual sites

Boswellia spp., 10

Brachypodium pinnatum, 18, 23

Brachypodium ramosum, 8

Brookhaven, New York, USA, 5, 23, 652;
and carbon metabolism, 506-7; photo-
synthetic processes, 510-11

Buchanania lanzan, 3, 13

buffering systems, in soil, 305-7

Bursera spp., 10

Burseraceae, 3, 4, 10, 11, 575

calcium: atmospheric input, 296-7, 301,
302; cycling of, 346, 349, 350-3, 355-9,

674

361-2, 365-6; exchangeable cation, 305-7;
site studies, 376-407

Calluna vulgaris, 18

Calyptranthe petiolu, 16

Canarium spp., 10

canopy drip, 267, 268, 275; and throughfall,
110, 243, 267, 268

carbonate buffer zone, of soil, 3046

carbon dioxide flux, 1524, 155; absorption
into soil, 300; determination of, 104-9;
and forest balance, 112, 113-16; and
photosynthate allocation, 520; and
respiration, 522-30; in spruce forest,
160, 164-8, 169; see also carbon
metabolism

carbon metabolism, 499-532; budgets of,
503-30; and CONIFER model, 552-8;
of forests, 502-3; in mesophytic
deciduous forest, 503-6, 508; in oakpine
forest, 506-7, 508; and photosynthesis,
509-22; and respiration, 522-30; see also
carbon dioxide

Cardamine pratensis, 574

Cardamine spp., 21

Carex lanceolata, 18

Carex michelii, 22

Carex montana, 22

Carex pilosa, 21

Carex silvatica, 22

Carex trisperma, 32

Carissa opaca, 13

Carpinus betulus, 3, 4, 21, 22, 574

Carpinus caroliniana, 21

Carpinus caucasica, 21

Carpinus laxiflora, 4, 21

Carpinus spp., 21, 215

Carya orata, 24

Carya spp., 344, 395

Carya tomentosa, 5, 24

Castanopsis chrysophylla, 5, 19, 247

Cascade Head, USA, 344, 392

Castanopsis cuspidata, 4, 15, 18

Caucasus Birch, Azerabaijan, USSR, 15,
622-3

Cedar River, USA, 344, 370

Centaurea stenolepsis, 23

Central Forest Reserve, USSR, 5, 28, 176,
628

Cercis canadensis, 24, 505

Chakia, Varanasi, India, 3, 587, 588;
radiant energy in, 171, 172-3, 175;
tropical deciduous forest, 9, 11, 13

Chamaecyparis obtusa, 4, 16

chemical elements, dynamics of, in soil,
293-318, 325-6; adsorption of, by
vegetation, 298-9; anion adsorption,
309; budgets for forests, 376—407;
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buffering systems, 305-7; cation
exchange equilibria, 307-8; gas adsorp-
tion, 300-1; internal processes, 303-15;
leaching, 295-8; litterfall, 301-2; output
routes, 316-18; pathways of chemical
input, 293-303; phosphate equilibria,
309-11; redox equilibria, 309—12;
transport in soil, 314-15; weathering,
312-14; see also mineral cycling

chlorine, 297

Chrysanthemum coryombosum, 22

Chrysophyllum spp., 3, 10

Circaea quadrisulcata, 24

Cladonia rangiferina, 18, 32

Cladonia spp., 28, 29

classification, of forest systems, 2-33,
573—671; boreal forest, 26-32; Mediter-
ranean woodlands, 6-8; temperate forests,
14-25; tropical forests, 8—14

Clethra barbinervis, 16

Cleyera japonica, 16

climatic factors, and forest diversity, 66-7

Clostridium ssp., 300

Cola ssp., 10

Combretaceae, 13

Combretodendron africanum, 3, 10

Combretodendron spp., 10

COMEX computer code, 454-5, 45960,
461, 469, 489-92; numerical methods,
490-2

Commiphora spp., 10

computer simulations see models

CONIFER model, 522-8, 560

coniferous forests: and mineral cycling,
3604, 375; photosynthetic allocation,
519; radiation flux, 123; and stand age,
413, 414; succession modelling in, 52-65;
water flux, /92, 194

Coptis groenlandica, 32

Cornus florida, 24, 505, 515

Cornus mas, 3

Cornus sanguinea, 18

Corydalis halleri, 21

Corylus americana, 24

Corylus avellana, 4, 5, 21, 23, 574

Corylus cornuta, 32

Corylus spp., 23

Cotinus coggygria, 23

Coula edulis, 3, 4, 10

Coula spp., 10

Coweeta, USA, 5, 245-6, 653-4; clearcut
simulation, 248, 249, 250; and conversion
to conifers, 253; mineral cycling in, 344,
373, 389, 397; radiation balance, 175;
temperate forest, 19-20, 23

Crataegus currisepala, 21

Crataegus oxyacantha, 3

Index

Crataegus spp., 574
Cyathea spp., 15
cycling, of elements see chemical elements

Dacryodes klaineana, 3, 4, 10

Dactylis polygama, 22

Dakar: radiation balance, 176

Darcy’s law, 287-8

deciduous forests: and biomass dynamics,
474, 480; carbon budget, 503-6, 507-8;
and chemical input to soil, 296, 302, 328;
and litter fall, 420—1; and mineral
cycling, 360-4, 375; radiation flux,
123, 124, 132; stand age, 414, 415;
and succession modelling, 52-65;
temperate, 16, 20-5, 31; tropical, 11-13;
see also individual sites

defoliation, effects of: using CONIFER
model, 555-9; using TEEM-Prosper
model, 547-52

Dehra Dun, India, /183

denitrification, of soils, 317-18

Dennstaedtia punctilobula, 23

Dentaria glandulosa, 23

Deschampsia flexuosa, 23

Dicranum spp., 29

differential-difference equation models, of
stand development, 41-2

Diospyros melanoxylon, 13

Diospyros spp., 10

Dipterocarpaceae, 4, 11

Dipterocarpus spp., 11

Distylium racemosum, 15

diversity of woodlands, 67-70, ecosystem,
70-44

donor-controlled linear compartment
models (DCLM), and biomass dynamics,
452-94; COMEX see COMEX; general
linear model, 455-69

Dryanobalanus spp., 11

Dryopteris austriaca, 28

Dryopteris intermedia, 32

Dryopteris spinulosa, 23

Duke Forest, USA, 5, 19-20, 655

Eastern Deciduous Forest Biome (EDFB),
65-6, 1524

Ebenaceae, 13

Ebersberger, Germany: carbon dioxide
sampling in, 106, 107-8, 160, 164-8,
169; heat flux, 142, 143, 147, 148-51, 152;
radiation flux, 139, 148-51, 152; sensible
and latent heat flux, 157-60

ecosystem composition, woodland, 65-79;
climatic and biogeographic elements,
66-7; local edaphic control, 67-70;
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primary production, 704; and time-
related influences, 74-9

ECOWAT, hydrology model, 243, 245-55

eddy correlation method: and carbon
dioxide flux, 108; and heat flux, 103

Elaeagnus angustifolia, 5, 21

elements, chemicals see chemical elements

El Verde forest, Puerto Rico, 180, 181-2

energy balance, model of, 112, 153

environmental influences: and ecosystem
diversity of woodlands, 67-70; models of,
11120

equatorial forest biome: and litter fall,
420; radiation energy, 1701, 172, 173,174,
175-6; water balance in, 178, 180, /82

Equisetum spp., 29

Erianthus spp., 21

Eucalyptus globulus, 183

Eucalyptus forest: biomass dynamics,
483; water balance, /83

Eucalyptus obliqua, 3,6, 7, 573

Euonymus europaeus, 574

Euonymus spp., 21, 22

Euphorbiaceae, 4, 11

Eurya japonica, 16

evaporation, 214, 249, 546; of intercepted
water, 215-16, 271, 275; from litter,
225, 277; from soil, 277

Evaportron, and latent heat flux determina-
tion, 103

evapotranspiration, 272, 273; and
productivity, 417; simulation of,
288-93, 546, 548-9, 551

evergreen forests, 15, 16-20, 30, 31; biomass
dynamics, 4755, 483; litter fall, 420, 421,
temperate, 15, 16-20, 30, 31

Faeglharting, 28, 665

Fagaceae, 4, 11

Fagus crenata, 4, 21

Fagus grandifolia, 5, 21, 23, 32, 325

Fagus spp., 14; mineral cycling in, 344, 398;
water storage, 215

Fagus sybvatica, 3, 4, 6, 18, 21, 22, 23, 24,
302, 574; mineral cycling in, 344, 363,
401, 402, 403, 405; and root organic
matter turnover, 320

fertilization, and chemical input to soil, 303

Festuca heterophylla, 22

Feterosso Site, Scotland, 128

Flacourtiaceae, [/

Fluxatron, and latent heat flux deter-
mination, 103

Fontainebleau, France, 3, 22, 583

FORET computer model, and biomass
allocation, 4812

Fragaria vesca, 22

676

Frangula alnus, 4, 22
Fraxinus excelsior, 4, 5, 21, 23
fungivore respiration, 529

Gagea lutea, 21

Galium dasypodium, 23

Galium schultesii, 22

Galium spp., 24

Gapon equation, 307-8

gas adsorption, by soil and trees, 300-1

Gaultheria hispidula, 32

Gaultheria procumbens, 23

Gaultheria shallon, 247

Gaylussacia baccata, 506

general linear model, for biomass dynamics,
455-69

Geocaulon lividum, 29

geological input, to soil, 302

Georgia, Piedmont, USA, deciduous-
coniferous succession model, 53, 57-8, 61
global radiation (short wave radiation
flux), 120-31, 148-51; and effect on
hydrological cycle, 211-12; extinction
through canopy, 124, 126-7; interception
by forest biomass, 122-3, 124, 125;
photosynthetically active radiation (PAR)
flux, 127-31; reflection on upper surfaces,
120-4, 125; transmission to soil, 127

Gorakhpur, India, 3, 589-97

grasses, perennial see individual spp.

Great Smoky Mountains, Tennessee, USA,
14

growth, of trees, 39; evolution of forest
stand modelling, 40-50; simulation
models, 43-50; succession modelling see
succession modelling

Guttiferae, 10, 1/

gymnosperms, 431-2

Hakea spp., 7

Hannoa spp., 10

heat balance of atmosphere-biosphere
system, 95; and effect of air turbulence,
142, 159-60, 161; instrumnetation, 98—
103; sensible heat, 141-2, 143, 147-52;
see also radiation flux, sensible and
latent heat

Hedera helix, 8, 21, 574

herbs see individual species

Hestehaven, Denmark, 3, 581; radiation
balance, 175; temperate forest, 22

heterotrophs, 509; respiration of, 525-30, 531

H. J. Andrews site see Andrews site

Honshu, Japan, 16

Hopea spp., 11

Hubbard Brook, New Hampshire, USA,
5, 651; mineral cycling in, 344, 373, 398
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Hydrangea arborescens, 505

hydrologic cycles, 205-55, 265-6;
ECOWAT, 243, 245-55; hydrology
models, 242-53; PROSPER, 242, 245
55, see also TEEM; structure and
function of a watershed, 207-42

hydrology, of terrestrial strata, 213-41;
interception by foliage, 213-18; litter
and soil surface, 223-7; plant water
relations, 227-35; snowpack, 218-23;
soil water balance, 235-41; see also
water, dynamics of

Hylocomium proliferum, 29

Hylocomium splendens, 29

lilex aquifolium, 18

Hlicium religiosum, 16, 18

impaction, and element contribution to soil,
299

Imperata spp., 21

infilitration, 223-7

instrumentation: and carbon dioxide flux,
104-9; in forest studies, 98—103; of
heat flux, 98—103; of radiation, 100-1;
and water exchange processes, 109-11

interception, of global radiation, 122-3,
124, 125

interception, of precipitation, 213-18,
267-8, 271, 275-7; storage and evapora-
tion processes, 215-16

invertebrates, respiration of, 529-30

iron: atmospheric input to soil, 297; litter
input to soil, 301 isotopic techniques:
of mineralisation of soil, 303-4, 322;
of root dynamics, 325

Ispina, Poland, 4, 609

Juniperus communis, 28
Juniperus deppeana, 247

Kalmia latifolia, 23

Kampinos National Park, Poland, 4, 18,
19, 610

Karelia, USSR, 5, 629-45; mineral cycling,
383

Kennedia prostrata, 7

Koinas site, USSR, 4, 28, 176, 622

Koiwai, Japan, 600

Kongalund, Sweden, 4, 617-18; boreal
forests, 26, 28; mineral cycling in, 344,
384, 405; radiation balance, 175; tempe-
rate forest, 23; water balance, 187

Kuala Lumpur, Malaysia, /2

Lamium galeobdolon, 21, 23, 574
landscape dynamics model, 60-3
Langarod, Sweden, 4, 23, 619

Index

Larix leptolepis, 4, 16

latent heat flux: long-term measurements
of, 147-52; in spruce forest, 157-60; in
snowpack, 221

Lathyrus niger, 22

Lathyrus vernus, 22

Lauraceae, 3, 11, 575

leaching, of chemical elements: and loss of
nitrogen, 372—4; from root zone, 318, 325;
site studies, 386—407; to soil, 295-8, 316

leaf area index: and Stand Energy model,
541-2; and TEEM-Prosper model, 544

Lecythidaceae, 3, 11, 575

Ledum groenlandicum, 29

Leguminosae, 3, 4,9, 11, 300, 575

Lepidosperma canescens, 7

Le Rouquet, France: radiation flux, 130,
175; water balance, 184, 185, 186

light, available: and photosynthesis, 510;
and productivity, 422-4

Ligustrum spp., 22

Linnaea borealis, 28

Linnebjer, Sweden, 4, 620; radiation
balance, 175; temperate forest, 23

Liriodendron spp., 14; carbon budget,
503—4, 505; and general linear model for
biomass dynamics, 455-7, 478-9; and
microflora respiration, 526—-8; mineral
cycling in, 344, 393; photosynthetic
processes, 511; root organic accumula-
tion, 323, 324, 328

Liriodendron tulipifera, 5, 21, 23-4, 25, 26,
505; carbon balance, 154; mineral cycling
in, 393, 394; photosynthetic efficiency,
515, 519, 520; and root organic matter
turnover, 320, 321, 322, 326

Lisbon, Portugal, /84, 185

litter layer and litter fall: and chemical
element input to soil, 301-2, 304; and
CONIFER model, 553; and mineral
cycling, 349, 351, 354, 356; and produc-
tivity, 417-22, 429-31, 439-41; site
studies, 376—407; water balance in,
223-7,243-4

Lomandra dura, 7

Lonicera spp., 24

Lonicera xylosterum, 23

Lotka-Volterra theory, 42

Lubumbashi, Zaire, 6, 9, 11, 175, 672

Luzula pilosa, 28

Lycopodium lucidulum, 32

lysimeter techniques, 303-5, 313-14, 315

Madeleine, France, 3, 7-8, 584

Madhuca indica, 13

magnesium: atmospheric input to soil, 296,
297, 301; cycling of, 346, 353, 355,
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356-7, 258-9, 361-2, 365 6; site studies,
376-407

Magnolia salicifolia, 21

Maianthemum bifolium, 18

Majanthemum spp., 28

Malus sylvestris, 21

Manaus, Brazil, 3, 575; radiation balance,
176; tropical rain forests of, 10, 11,
water balance, 180, 181

manganese: atmospheric input to soil, 297

Marquesia macroura, 6, 11

Massa Me, Ivory Coast, 10

Meathop Wood, England, 5, 647; mineral
cycling, 404; radiation flux, 175;
temperate forest of, 23; water balance,
190

Mediterranean woodlands: classification of,
3-8, 30~1; and linear model of biomass
dynamics, 473, 475-6; nitrogen accumu-
lation, 3538, 359; radiant energy, 172-3,
174- 6; radiation flux, 130; water balance,
180, 184-5, 186

Meerdink, Netherlands, 4, 22, 607

Meliaceae, 11

Melica unifiora, 22

Mercurialis perennis, 23, 574

Mercurialis spp., 21

Merlewood, Great Britain, 344

meteorological instrumentation, 106

Michingan, USA: succession modelling in
deciduous-coniferous forest, 53-65 micro-
organisms: and nitrogen adsorption into
soil, 300, 304; respiration of, 5268

mineral cycling, in forest ecosystems, 341—
407; additions and losses, 368—74; and
annual production, 358-9; and biomass,
350-7; and differences between deciduous
and coniferous spp., 360—4; and forest
productivity, 364-8, 442; methods used,
345-7; sites and forest types studies, 344,
376—407; and stand maturity, 348—50;
see also chemical elements

mineralization studies, of soil, 303-5

Miombo woodland, Africa, 11, 13

models, and simulations: COMEX see
COMEX; CONIFER see CONIFER;
donorcontrolled linear compartment
(DCLM), 452-4; of forest growth and
water balance, 537-63; FORET see
FORET; of forest stand dynamics, 38—
52, 538-43; general linear model, 455—
69; of physical environment, 111-20;
reproduction models, 50-1; stand energy
models, 538—43; succession see succession
modelling; TEEM-Prosper model see
TEEM; tree simulation models, 43-50;
of watershed behavior see ECOWAT,

678

PROSPER; of woodland ecosystem
composition, 65-79

Moraceae, 11, 575

Morus bombycis, 16

Mount Disappointment, Australia, 3, 6-7,
573

Mpanga Reserve forest, Uganda, 183

Mpyrianthus spp., 10

Myrtaceae, 4, 11

Myrtillosum spp., 427

Nakoma Urban Forest, Wisconsin, USA,
5, 664

Napoleona spp., 10

Narcissus pseudonarcissus, 574

Narcissus spp., 21

Neolitsea sericea, 15

Nephroma arcticium, 29

net radiation balance, 94-6, 135—40; above
canopy, 135-6; at forest floor, 137-8;
long-term measurement of, 138—40; of
snowpack, 222-3; vertical profile of,
136-7

New Brunswick, Canada, environmental
factors and woodland diversity, 68—70

Newnham’s model, of tree growth, 46-7

nitrogen: atmospheric input to soil, 297,
300, 369-70; fixation of, 370-2; and loss
by leaching, 372—4; mineralization of,
303—4; and recycling, 346, 348, 349-53,
355-63, 365-6; site studies, 376—407

Noe Woods, Wisconsin, USA, 5, 24, 663;
radiation balance, 176; woodland
ecosystems, factors affecting, 65-6, 71-2,
73,76

Nothofagus truncata, 302

nutrient cycling see mineral cycling

Nyssa sylvatica, 24

oak forest: annual energy flow, 154, 156;
carbon metabolism, 504, 506-7; radiation
and heat flux, 1501, 153; water balance,
189-91; see also Quercus spp.

Oak Ridge, Tennessee, USA, 5, 657-61;
carbon dioxide balance, 154; carbon
metabolism, 505-6; general linear model
for biomass dynamics, 445-7; mineral
cycling, 343, 344, 388, 393-5, 396,
photosynthetic processes, 510-11, 514,
516-17; radiation balance, 176; root
dynamics, 325, 326, 327; temperate forest
of, 23,24

Okinawa, Japan, 4, 15, 60!/

Okita, Japan, 4, 18, 602

Olacaceae, 9, 10, 11

Ontario, Canada, 3, 29, 32, 576-9
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Oregon, USA, 5; succession modelling in
coniferous forest, 52—-65

organic matter: and biomass production,
443-7, 485-6. 487; and nitrogen accumu-
lation, 353, 354-5

Ostrya virginiana, 75

Oulu, Finland, 3, 26, 29, 176, 582

Oved, Sweden, 4, 23, 621

Oxalis acetosella, 18, 23, 28, 29

Oxalis griffithii, 21

Oxalis montana, 32

Oxalis spp., 28

Oxydendron arboreum, 24

oxygen absorption, by soil, 300

Paeonia peregrina, 23

Palmae, 3,9, 11, 575

Panama tropical forests, /82

Paris, France, 187

Parrotia persica, 5, 21

Parthenocissus quinquefolia, 24, 505

Pasoh, Malaysia, 4, 8, 10, 11, 175, 606

Paltigera apthosa, 29

Paltigera scobrosa, 29

percolation, simulation of, 288-93

phosphorus: atmospheric input to soil,
296-7, 301; and cycling of, 346, 355-9,
361-2, 365-6; and litter input to soil,
304; and phosphate equilibria in soils,
309-11; site studies, 376—407

photosynthesis: and carbon metabolism,
509-22; and moisture availability, 511—
13; photosynthate allocation, 518-22;
and Stand Energy model, 541, 542; and
TEEM-Prosper model, 548—9

photosynthetically active radiation (PAR),
flux of, 127-31

Phragmites spp., 21

Phryma leptostchya, 24

physical environment, modelling Of, 111—
20; atmosphere and plant, 111-16;
plant-water-soil relationships, 11619

physiognomy and phytosociology of wood-
lands, 1-35

phytosociology, 1-35

Picea abies, 4—6, 26, 27; biomass, 427,
carbon dioxide flux, 160; mineral cycling
in, 344, 348-51, 363, 373; radiation flux,
129; water storage by canopy, 215; see
also spruce forets

Picea engelmannii, 17

Picea excelsa, 3, 4, 22, 29

Picea glauca, 3, 29; and environmental
factors, 69—70; radiation flux, /23

Picea mariana, 3, 5, 29; and environmental
factors, 69-70; mineral cycling, 344,
376-8

Index

Picea pungens, 129-30

Picea rubens, 3, 14, 29

Picea sitchensis, 17, 123, 229, 234

Picea spp., 26

pine forests: carbon metabolism, 504, 507;
and chemical input to soil, 302; radiation
flux, 149; water balance, 183, 192; see
also Pinus spp.

Pinus banksiana, 142

Pinus contorta, 142

Pinus densiflora, 4, 16, 18

Pinus echinata, 5, 24, 25, 26; mineral
cycling in, 344, 388; photosynthate
allocation, 519, 520

Pinus flexilis, 17

Pinus lambertiana, 5, 19

Pinus longifolia, 183

Pinus ponderosa, 235, 247

Pinus radiata: biomass dynamics, 477,
carbon dioxide flux, 154; heat flux, 142;
net radiation balance, 135; Weibull
density function of, 43

Pinus resinosa: and global radiation trans-
mission to soil, 127; heat flux, 142; water
storage, 215, 228

Pinus rigida, 5, 23, 506

Pinus strobus, 3, 5, 20, 29; biomass
dynamics, 477; mineral cycling in, 344,
389, 397; water storage, 215

Pinus sylvestris, 4, 18, 27, 302; heat flux, 142,
147; and mineral cycling, 348; root
organic matter turnover, 320; transpira-
tion, 230; water balance, 192, 215

Pinus taeda, 5, 19, 507; carbon dioxide
balance, 154; global radiation transmis-
sion to soil, 127; heat flux, 147, 148-51;
interception, 124; and mineral cycling,
348; photosynthetic processes, 511,
540-3; radiation flux, /22, 131, 132,
135, 138; and root organic matter turn-
over, 320-1; and water-soil relationships,
117-19

Piptadeniastrum africanum, 4, 10

Piptadeniastrum spp., 10

plant, water movement in, model of, 116—
19

Pleurozium schreberi, 29

Poa pratensis, 24

Polystichum acrostichoides, 505

Polystichum munitum, 247

Polytrichum commune, 28

Polytrichum perinum, 29

Polytrichum spp., 28

Populus deltoides, 129, 348

Populus pruinosa, 5, 21

Populus tremula, 147

potassium: atmospheric input to soil, 296,
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297; litter and input to soil, 304; and
mineral cycling, 346, 349-53, 355-9,
361-2, 365—6; site studies, 376-407

precipitation, 249, 266-71, 546; and chemi-
cal input to soil, 294-302, 299-300, 315;
and productivity, 416-17; site studies,
376-407; see also rain, snow

primary production, and ecosystem diver-
sity, 70—4; see also productivity

production see productivity

productivity, 411-46; and annual average
temperature, 415-16; and available light,
422-4; and effects of defoliation using
models, 547-52; and litter fall, 417-22;
and mineral cycling, 364-8; and precipi-
tation, 416—17; and stand age, 413-15;
see also biomass

profile methods: of carbon dioxide flux
determination, 104; instrumentation for,
1068

PROSPER hydrology model, 242, 245-55,
545-7; see also TEEM-Prosper model

Protium spp., 10

Prunus avium, 3, 21, 574

Prunus grayana, 16, 21

Prunus serotina, 5, 24

Pseudomonas spp., 317

Pseudoscleropodium purum, 18

Pseudotsuga menziesii, 5, 17, 19, 56, 246;
mineral cycling in, 344, 348-9, 350, 363,
380-1, 382; and root organic matter turn-
over, 322; water potential gradient, 233—
4; water storage, 215

Pteridium aquilinum, 18, 32

Ptilium crista-castrensis, 29

Pulmonaria rubra, 23

Quercus alba, 5, 20, 23, 24, 505; photosyn-
thetic efficiency, 515

Quercus acuta, 16

Quercus castaneifolia, 5, 21

Quercus cerris, 3, 21, 22

Quercus coccifera, 8

Quercus coccinea, 5, 21, 23

Quercus gambelli, 247

Quercus ilex, 3, 8, 130; mineral cycling in,
344, 407; water balance, 186, 195

Quercus macrocarpa, and environmental
influences, 75, 75

Quercus mongolica, 4, 21

Quercus pedunculifiora, 4, 21, 23

Quercus petraea, 3, 4, 5, 21, 22, 23

Quercus prinus, 5, 21, 23, 25-6; mineral
cycling in, 344, 396

Quercus pubescens, 4, 21, 23

Quercus robur, 3-5, 18, 21, 22, 23, 574

Quercus rubra, 21, 24, 505, 519, 520, 559

680

Quercus salicina, 16

Quercus serrata, 18

Quercus spp., 14, 20, 74; and mineral cycling
in, 344, 394-5, 399—400, 404, see also
oak forests

Quercus velutina, 5, 21, 23, 25, 75-6, 505

radiant energy transfer in forests, 140—
57, 168-76; air temperature gradients,
142-3; sensible heat, 141-2, 147-52;
and Stand Energy model, 540, 541; in
turbulent air, 142; vapor tension
gradients, 145; see also radiation flux

radiation: and the Earth, 89-91; and forest
characteristics, 432-6

radiation flux, 87-98, 569; from biosphere
to space, 91, 93—4; energy transfer in
forests, 140-57; entrophy flow and entroy
production, 97-8; instrumentation, 98,
100~1; long wave, 131-5; net radiation
balance, 94—6, 135—40; short wave, 120—
31, see also global radiation; from space
to biosphere, 91, 92-3; and Stand Energy
model, 541; 542; see also heat balance,
radiant energy

rain, 270-1; instrumentation, 109-10

reproduction models, of tree growth, 50-1

respiration: autotrophic, 5235, see also
photosynthesis; heterotrophic, 508-9,
525-30; of invertebrates, 529-30; of
microflora, 5268

Rhizobium spp., 300

Rhododendron macrophylium, 247

Rhododendron maximum, 23

Rhus ambigua, 21

Ribes alpinum, 23

Rocklin, California, USA; 184, 185, 186

roots, dynamics of: biomass, 485-6;
organic accumulation, 323-6; sloughing,
327-8; and turnover root organic matter,
320-3; uptake of chemical elements,
316-17

root zone water, 227-8, 240

Rosa acicularis, 29

Rosaceae, 9, 11, 575

Rosa sempervivens, 8

Rosa spp., 21

Rouquet, France, 3, 7-8, 585, mineral
cycling in, 344, 407

Rubiaceae, 3, 11, 575

Rubus idaeus, 28

Rubus saxatilis, 28

Rubus spidigerus, 22

Ruscus aculeatus, 8, 22

Ruscus spp., 21

Russia (USSR): boreal forests, 26, 28;
temperate forests, 15
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Saigon, Vietnam, 180, /81

Sal Plantation, India, 589-91

Salix spp., 29

San Juan, Spain, 4, 18, 615

Santiria spp., 10

Sapotaceae, 3, 11, 13, 575

saprovore respiration, 529

Sasa spp., 21

Saxapahaw, USA, 3, 19, 20; and simulated
results of forest stand, 11920

Schefflera octophylia, 15

Schizophragma hydrangeoides, 21

Scilla bifolia, 574

Scilla sibirica, 21

Scots pine forest, 122-3

Scottelia chevalieri, 4, 10

Scotellia spp., 10

Scytopetalaceae, 11/

Site, Seattle, USA, 175

Scytopetalum thieghemii, 4, 10

sensible heat flux, 141-2, 145, 146; long-
term measurements of, 147-52; in spruce
forests, 157-60; in snowpack, 221-3

Shigayama, Japan, 4, 16, 18, 175, 603

Shorea curtisii, 182

Shorea robusta, 3, 13, 14, 182-3

shrubs see individual species

Sikfokut, Hungary, 3, 22, 586

silicon: and litter input to soil, 301

simulations see models

Sinaia 1, Rumania, 4, 23, 175, 613

Sinaia 2, Rumainia, 26, 29, 175, 614

Siskiyou Mountains, Oregon, USA, and
hydrologic cycle, 208, 209

sites, of forest ecosystems, 3—6, 573-671;
and linear model of biomass dynamics,
473-6; see also individual sites

snow, 271; and CONIFER model, 553;
measurement of, 110

snowpack dynamics, 218-23, 243; and
CONIFER model, 553; energy and
water balance of, 220-3; structure,
218-20

sodium: atmospheric input, 296, 297

soil, heat flux to, 115-16; global radiation

received, 127; water balance in, 223-7,
235-41, 244

soil processes, 265-328; chemical elements,
dynamics of, 293-318; dynamics of water,
265-93, see also water; root dynamics,
318-28

soil types see individual sites

soil water, 283-8; measurement of, 110-11;
water balance in, 223-7, 235-41, 244,
280-3; water potentials, 283—-4

Solling Project, Germany, 6, 666—71; boreal
forests of, 26, 28; interception, 124, 125;

Index

heat flux, 143, 147, 148-51; mineral
cycling in, 344, 385-7, 400-3; net radia-
tion balance, 135-6, 137, radiation
flux, 122, 148-51, 176; temperate
forests of, 23, 24; water balance, 190, 192

Sorbus aucuparia, 4, 22

Sorbus spp., 23

SPAC (soil-plant-atmosphere) as a
hydraulic coninuum, 272

Sphagnum capillaceum, 32

Sphagnum girgenschnii, 29

Sphagnum palustre, 32

spruce forests: canopy drip, 269; carbon
dioxide balance, 160, 164-8; heat flux,
147; net radiation balance, 136, /37-8,
148; and nitrogen cycling, 348, 349, 373,
sensible and latent heat, 15760, 161-2;
water balance, 192, 270, 292

Stachyurus praecox, 16

stand age: effect of, on forests, 413-15;
stand height, 425, 428-9

stand, dynamics of, 38-52; evolution of
growth modelling, 40-51; and mineral
cycling, 348-50; and Stand Energy model,
538-43; succession modeling see
succession modelling; woodland eco-
system composition, 65-79

Stand Energy model, of forest growth, 538—
43

Stellaria holostea, 21, 28

Stellaria nemorum, 23

stem flow, 266-71, 295; site studies, 376—
407

Sterculiaceae, 11

Stipa pubescens, 7

stochastic processes, of stand development,
42-3, 50-1

stocking density, 436-9

stomatal control, 231-5, 511, 512, 513

Strombosia glaucescens, 3—4, 10

Strombosia spp., 10

structural characteristics, 424-32

Styrax japonica, 15

subsurface run-off, 271, 277, 278-80

succession modelling: in deciduous and
coniferous forests, 52-65; landscape
dynamics model, 60-3; land-use and
forest management scenarios, 63-5;
natural models, 54-9

sulphur: atmospheric input to soil, 297

Sangai Lui Catch, Malaysia, 182

Supramonte di Orgosolo, Sardinia, Italy,
125

surface run-off, 271, 277

Sverdrup method: for determination of
carbon dioxide flux, 105, 106; for
determination of heat flux, 99, 102
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Symphytum cordatum, 23
Syringa vulgaris, 24

Tallish Oak, Baku, 15

Tamarix ramosissima, 21

Tarrietia utilis, 4, 10

Tectona grandis, 3, 13, 14, 183, 497

TEEM-Prosper model: of forest water
balance, 543-52, 560; and effects of
defoliation, 548-9, 550-2

Tellermanovsky, USSR, 190

temperate forests, 14-25, 30-1; carbon
budget, 503; classification of, 15, 16-19,
20-5, 30~1; energy flow, 154, 156; and
general linear model of biomass dynamics,
473-6, 483; and litterfall, 420-1, 441;
mineral cycling in, 344; nitrogen accumu-
lation, 354—4, 355-9; radiant energy,
172-7; stand age, 414; water balance,
185-8, 189-91: see also individual sites

temperature: and function of a watershed,
210-11; and productivity, 415-16,
435-7; site studies, 376—407

tensiometers, 110-11

Terminalia tomentosa, 3, 13

Thelyeriania spp., 21

Thelypteris phegopteris, 28

Themeda australis, 7

Thompson Research Center, Seattle, USA,
5, 622; mineral cycling, 380-1, 406; radia-
tion balance, 175; temperate forest of, 19,
20

throughfall, of water, 26671, 295;
measurement of, 110, 243

Thuja occidentalis, 3, 29, 69-70

Thuja plicata, 5, 19

Tigrovaya Balka, USSR, 5, 646; radiation
balance, /75— 6; temperate forests of, 15,
21

Tilia cordata, 4-5, 21, 22

Tilia spp., 14, 23, 147

time-related influences, and ecosystem
composition, 74-9

transpiration, 230-1, 233, 244, 249, 271-2,
274-5, 280, 292, 551-2; see also evapo-
transpiration

Triangle, Carolina, USA, 655; carbon
dioxide balance, 154; heat flux, 147,
148-51; photosynthetic processes, 511

Trientalis europaea, 28

Trigonobalanus spp., 11

tropical forests, 8—14, 30; classification,
9-14; linear model of biomass dynamics,
473, 475—6; and litter turnover, 441;
organic matter, 444; radiant energy, 171,
172~ 6; water balance, 180, 183; see also
individual sites
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Tsuga canadensis, 3, 14, 29

Tsuga diversifolia, 4, 18

Tsuga heterophylla, 5, 17, 19, 20, 56, 247,
mineral cycling in, 344, 392

Tsuga mertensiana, 56

Tsuga sieboldii, 4, 16; mineral cycling in,
344, 391

turbulence of air, and heat flux, 142; and
Stand Energy model, 538-43; in spruce
forest, 159-60, 161-2

Turreanthus africana, 3, 10

Ulmaceae, 21
Ulmus campestris, 4
Ulmus carpinifolia, 3
Ulmus scabra, 5, 21

Vaccinium augustifolium, 32

Vaccinium brittonii, 32

Vaccinium myrtilloides, 32

Vaccinium myrtillus, 18, 28

Vaccinium ulginosum, 28, 29

Vaccinium vacillans, 23, 506

Vaccinium vitis-idaea, 29

vapor pressure, and hydrologic cycle,
210-11, 212

Varanasi, India, 3, 13

variable density yield tables, and growth
modelling, 41

Viburnum alnifolium, 23

Viburnum opulus, 16

Vinca major, 8

Violaceae, 11, 575

Viola vaginata, 21

Virelles, Belgium, 3, 574; air temperature
above canopy, 143, 144—5; heat balance,
95; heat flux, 141-2, 147, 148-52; inter-
ception, 124, 125; mineral cycling, 399,
400; net radiation balance, 135, 138-9,
175; radiation flux, [12/-2, 133-4, 135,
148-51, 152; temperate forest, 21;
transmission of global radiation to
soil, 127; water balance, 189, 191

von Karmen’s constant, /75, 116

Vorskla River sites, USSR; 21

Washington, USA; 17

water, dynamics of, 177-96, 265-93; in
boreal coniferous forest, 188, 192—4,
195-6; CONIFER model, 522-8; at con-
tinental surface, 178, 179; in equatorial
forest, 178—80, 181-2; input variables,
266-71; instrumentation of, 190-11;
internal foliage storage, 228-30; measure-
ment in soil, 110-11; in Mediterranean
forests, 180—1, 184—6; and movement in
plants model, 116—-19; output variables,

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521112208
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-11220-8 - Dynamic Properties of Forest Ecosystems
Edited by D. E. Reichle

Index

More information

Index
271-80; simulations, 288-93; TEEM- Woodlands Data Set (WDS), 411-12, 439—47
Prosper model see TEEM; in temperate Wyoming, USA, 17
forest, 185, 187-91; in tropical forests,
180, 181, 183; water balance model, /72, Xanthorrhoea australis, 7
116-19; see also hydrological cycles Xoiwai, Japan, 175
watershed, structure and function, 206, 207—
42; behavior of, see PROSPER, Yangambi, Zaire, 176
ECOWAT; climatic variation over, 208— Yapo, Ivory Coast, 4, 9-11, 182, 599
13; hydrology of terrestrial strata, 213— yield tables, for growth modelling, 41
41; and weathering of soil, 313 Yusuhara Kubotaniyama, Japan, 16-18, 604
weathering, of soil, 312-14 Yusuhara Takatoriyama, Japan, ¢4, 18,
Weibull density function, 43 390-1, 605
wind, and effect on heat flux, 142; and
effect on watershed, 213; in spruce Zelkova carpinifolia, 5, 21
forest, 159-60, 161-2 Zizphus xylophyrus, 13
683
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