Index

A

Acadian flycatcher (Empidonax virescens),
604, 606

Adaptive Resource Management (ARM), models,
11-12

ALCES, see A Landscape Cumulative Effects
Simulator

Allometric scaling relationships, multispecies
conservation planning, 53

ALMaSS, see Animal, Landscape, and Man
Simulation System

American bittern (Botaurus lentiginosus), 534

American coot (Fulica americana), 534

American crow (Corvus brachyrbynchos), 634,
640-641, 659

American goldfinch (Curduelis tristis), 658

American robin (Turdus migratorius), 658

American white pelican (Pelecanus
erythrorbynchos), 534

American woodcock (Scolopax minor), 215, 380

Animal, Landscape, and Man Simulation System
(ALMaS9), habitat-relationships
modeling, 257, 265, 269

Anna’s hummingbird (Calypte anna), 659

Arc Habitat Suitability Index (ArcHSD), habitat-
relationships modeling, 257, 268

Arc-Habcap, habitat-relationships modeling,
257, 267

ArcHSI, see Arc Habitat Suitability Index

ARM, see Adaptive Resource Management

Artificial neural network (ANN)

habitat-relationships modeling, 257, 267
multispecies habitat modeling, 237

B

Bachma’s sparrow (Aimophila aestivalis), 236

Bald eagle (Haliaeetus leucocephalus), 563

Balsam fir (Abies balsamifera), 485

Band-tailed pigeon (Columba fasciata), 658

Barn swallow (Hirundo rustica), 659

Barred owl (Strix varia), 580

Bayesian belief network (BBN)
habitat-relationships modeling, 258, 269
population viability evaluation, 234-235

BBN, see Bayesian belief network

Beech, 370
Bell’s sage sparrow (Ampbhispiza belli), 240
BEST, see Biodiversity Expert System Tool
Bewick’s wren (Thyromanes beweickii), 658
Bi-criteria species covering problem, reserve
selection modeling, 135-139
BIOCLIM program, 367
Biodiversity conservation
error effects
analysis, 103-105
implications, 105-107
overview, 94-95, 101-103
geographic approaches
context setting, 87-88
data types, 91-92
overview, 92-94
species criteria, 88-91
overview, 85-86
research needs
data availability and quality, 107
ecological process incorporation, 111
extended geographic approaches,
108-110
inferential basis for conservation planing, 108
practitioner accessibility, 111-113
scale effects
analysis, 96-100
extent, 95
grain, 95
implications, 100-101
overview, 94-96
Biodiversity Expert System Tool (BEST), habitat-
relationships modeling, 258, 269
BIOMAPPER program, 367
Bird conservation, see also individual species
Five Elements process
assumptions, 616
complex species-habitat relationships, 615
data constraints and limitations, 615-616
flexibility and adaptability, 617
model fit, 617
projections, 618
spatial scalability, 617-618
time and cost, 617-619
uncertainty, 616-617
geographic information system
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Bird conservation (Continued)
habitat assessment and landscape
characterization, 596-598
Habitat Suitability Index models, 603-606
initiatives in United states, 593-596
linking bird distribution and abundance with
habitat assessments in Bird
Conservation Regions
database models, 599
geographic information system-based habitat
suitability models, 603-606
statistical models, 607-614
urbanization response modeling
avian species richness coupling with
relative abundance models, 633-634,
637-645
avian surveys, 629-630, 635-637
findings, 648-649
future land cover prediction, 634-635
land-cover change modeling, 630-633
limitations, 651-653
overview, 625-627
policy and management implications, 649-651
prospects, 653-654
study area and sites, 627-629
Urbansim, 655
BIRDHAB, habitat-relationships modeling, 258,
267, 278
Bison (Bos bison), 127
Black bear (Ursus americana), 65, 231, 380
Black-capped chickadee (Poecile atricapillus), 658
Black-capped vireo (Vireo atricapillus), 191
Black-footed ferret (Mustela nigripes), 167
Black-headed grosbeak (Pheucticus
melanocepbalus), 658
Black spruce (Picea mariana), 484
Black tern (Chlidonia niger), 534
Black-throated gray warbler (Dendroica
nigrescens), 658
Black-throated sparrow (Ampbhispiza bilineata),
517
Blue-winged teal (Anas discors), 540
Bobcat (Iynx rufus), 380
Bobolink (Dolichonyx orzivorus), 211
Bobwhite (Colinus virginianus), 373, 380
BOREAL, habitat-relationships modeling,
258, 267
Brewer’s blackbird (Fuphagus cyanocepbalus),
517, 659
Brewer’s sparrow (Spizella breweri), 516
Brown creeper (Certhia americana), 298, 332,
485, 658

Brown trout (Salmo trutta), 69
Brown-headed cowbird (Molothrus ater),

609, 659
Buffalo (Bubalus bubalis), 458-459
Bull trout (Salvenus confluentus), 563
Burrowing owl (Athene cunicularia), 167, 600
Bushtit (Psaltriparus minimus), 658

C

California gnatcatcher (Polioptila c.
californica), 461
California gull (Larus californicus), 534
California Wildlife Habitat Relationships (CWHR),
habitat-relationships modeling, 258,
267, 278
Canada lyx (Iynx canadensis), 289, 563
Capture/mark/recapture (CMR), 68
CART, see Classification and regression tree
Cascades Habitat Conservation Plan, see Plum
Creek Central Cascades Habitat
Conservation Plan
Cassin’s vireo (Vireo cassinii), 658
Cedar, 370
Cedar waxwing (Bombycilla cedrorum), 658
Cerulean warbler (Dendroica cerulea), 215,
371, 380
Cheatgrass (Bromus tectorum), 170, 403,
514, 526
Chestnut-backed chickadee (Poecile ruescens),
658
Chestnut-collared longspur (Calcarius ornatus),
161
Chisel-toothed kangaroo rat (Dipodomys
microps), 516
Classification and regression tree (CART),
607-608
CMR, see Capture/mark/recapture
Coarse filter
versus fine filter approach, 663-664
mixed coarse and fine filter approach,
61-62
multispecies conservation planning,
56-58
Coho salmon (Oncorbynchus kisutch), 236
Common sagebrush lizard (Sceloporus
graciosus), 517
Common yellowthroat (Geothlypis trichas), 658
Complementarity, species representation, 89
Complex models, utility, 6-7
CompPATS, see Computerized Project Analysis
and Tracking System



Computerized Project Analysis and Tracking
System (CompPATS), habitat-
relationships modeling, 258, 265-266,
269

Conservation efficiency, 203

Cowbird (Molothrus ater), 159

CWHR, see California Wildlife Habitat
Relationships

D

Dark kangaroo mouse (Microdipodops
megacephalus), 517
Dark-eyed junco (Junco hyemalis), 658
Decision-support model, 2
Desert horned lizard (Phrynosoma
platyrbinos), 516
Desert spiny lizard (Sceloporus magister), 516
DISPATCH, 323
DLMP models, see Dynamic landscape
metapopulation models
DOMAIN program, 367
Douglas fir (Pseudotoga menziesii), 567
Downy woodpecker (Picoides pubescens), 658
Dynamic landscape metapopulation (DLMP) models
case studies
key findings, 487-490
modeling approach and scenarios, 485-487
Ontario White River management area,
484-485
species, 485
development steps, 480-481
feasibility, 490-491
habitat supply model comparison, 491
indicator species, 477-479
interpretation, 482-484
limitations, 492-494
overview, 476-477
prospects, 494
software, 481
Dynamic species covering problem, reserve
selection modeling, 140

E

EAM, see Effective Area Model

Earth Systems Research Institute (ESRD), 290

Eastern white cedar (Thuja occidentalis), 485

Ecological engineer species, multispecies
conservation planning, 61

Ecosystem Management Decision Support
(EMDS), habitat-relationships
modeling, 259, 267
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Ecosystem Management Research Institute
(EMRD), 172

Effective Area Model (EAM), habitat-relationships
modeling, 258, 268, 278

Effective population size, population viability
analysis, 37-38

Elk (Cervus elaphus), 127, 167, 239, 416,
437-438, 576

EMBYR, 324

EMDS, see Ecosystem Management Decision
Support

EMP, see Expected minimum population size

Empirical observation, species occupancy, 91

EMRI, see Ecosystem Management Research
Institute

Endangered Species Act (ESA), 51, 153, 155,
163, 561

Engelman spruce (Picea engelmanni), 568

Environmental Quality Incentives Program
(EQIP), 173

EQIP, see Environmental Quality Incentives
Program

ESA, see Endangered Species Act

ESRI, see Earth Systems Research Institute

European starling (Stumus vulgaris), 659

Evaluation of models, see Validation, landscape
models

Expected minimum population size (EMP),
dynamic landscape metapopulation
modeling, 482

Expert judgment, biodiversity conservation, 91

Expert systems, habitat-relationships modeling,
259, 268

Explanatory model, 2

F

Federal lands
legislation, 51
multispecies conservation planning, 73-76
Ferruginous hawk (Buteo regalis), 167, 517
FIA, see Forest Inventory and Analysis
Fine filter, multispecies conservation planning
versus coarse filter, 663-664
ecological engineer species, 61
focal species, 59-60
keystone species, 60
link species, 60
mixed coarse and fine filter approach, 61-62
strong interactor species, 60
threatened species, 58-59
umbrella species, 60
Fir, understory vegetation modeling, 403-405
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FIRESCAPE, 323
Flammulated owl (Otus flammeolus), 574
Focal species
classification, 59-60
fine filter approach for multispecies
conservation planning, 59-60
identification, 71-73
strategic habitat conservation, 205-206, 223
Forest Inventory and Analysis (FIA), 74, 289, 375,
377, 605-606
Forest landscape models, see also LANDIS;
Landscape Management System
landscape process models, 323-324
overview, 321-322
program comparison, 359-360
succession pathway models, 324
types, 424-426
validation, see Validation, landscape models
vital attribute models, 325
Forest Vegetation Simulator (FVS), 225,
398-399, 425
FORHAB, habitat-relationships modeling, 259, 269
FRAGSTATS program, 225, 598
Franklin’s gull (Larus pipixcan), 534
FREIGHTS model, 239
Fuzzy logic, habitat quality indexing, 231
FVS, see Forest Vegetation Simulator

G

Gadwall (Anas strepera), 540
Gap Analysis Program (GAP), 309, 596
Gap models, ecosystem dynamics models,
397-398
GAP, see Gap Analysis Program
General Land Office (GLO), vegetation maps,
292-294, 296
Generalized linear model (GLM), 607
Genetic monitoring, multispecies conservation
planning, 68-69
Geographic information system (GIS)
bird conservation
habitat assessment and landscape
characterization, 596-598
Habitat Suitability Index models, 603-606
habitat modeling
analysis structure, 288-290
classification systems
attribute variability, 300-301
language, 296-300
data abundance, 290-292
large landscape habitat studies, 225, 227,
230, 240-241

Geographic information system (GIS) (Continued)
spatial scale considerations, 302-305
technological considerations, 308-312
temporal scale considerations, 305-308
vegetation change analysis

boundary inaccuracy limitation, 294-295
scale-related limitations, 292-294
underrepresentation of vegetation
limitation, 296
private land conservation planning, 170

Glanville fritillary butterfly (Melitaea cixia), 457

GLM, see Generalized linear model

GLO, see General Land Office

GNN, see Gradient-nearest-neighbor

Golden-crowned kinglet (Regulus satrapa), 658

Gradient-nearest-neighbor (GNN), understory

vegetation modeling, 401-402

Grand fir (Abies grandis), 568

GRASS, 598

Gray flycatcher (Empidonax wrightii), 517

Gray squrrel (Sciurus carolinensis), 380

Gray wolf (Canis lupus), 127, 563

Great Basin collard lizard (Crotaphytus

bicinctores), 516

Great Basin Ecoregion, 514-521

Great Basin spadefoot (Spea intermontana), 517

Green-tailed towhee (Pipilo chlorurus), 517

Grizzly bear (Ursos arctos), 126, 153, 563

Groundsnake (Sonora semiannulata), 516

H

HABIT@, habitat-relationships modeling, 259, 269
Habitat-based species viability (HBSV), habitat-
relationships modeling, 259, 267
Habitat Capacity Index (HCD), habitat-relationships
modeling, 260, 267
Habitat Conservation Plan, see Plum Creek Central
Cascades Habitat Conservation Plan
Habitat Effectiveness Index (HED), habitat-
relationships modeling, 260, 267
Habitat Evaluation Procedure (HEP), 229, 368
Habitat networks
benefits, 502
case studies
Great Basin Ecoregion, 514-521
Interior Columbia Basin Ecosystem Project,
509-513
overview, 508-509
conceptual basis, 502-504
conservation objectives, 506-507
definition, 501
development steps, 504-506



Habitat networks (Continued)
management
direct links, 522-523
integration within and among species groups,
521-522
prospects
implementation through adaptive
management, 525-526
knowledge gaps, 524-525
reconciliation of network strategies with other
objectives, 523-524
spatial and temporal basis, 507-508
HABITAT program, 367
Habitat Quality (HQ), habitat-relationships
modeling, 260, 268
Habitat quality indexing (HQD), 229-231
Habitat-relationships modeling
applications
cluster 1 frameworks, 273-274
cluster 2 frameworks, 274-275
cluster 3 frameworks, 275
cluster 4 frameworks, 276
cluster 5 frameworks, 276
cluster 6 frameworks, 276
cluster 7 frameworks, 276
frameworks
description, 255-256, 266-272
identification and rating, 252-266
overview, 251-252
prospects, 277-278
Habitat Suitability Index (HSD
equations, 379-380
geographic information system-based bird
conservation, 603-606
habitat-relationships modeling, 260
Hoosier National Forest case study, 382-385
input data layers, 375-379
Landscape HSImodels software, 380-382
large landscape habitat quantification, 229, 230,
234, 237-238
model development
data sources, 371-372
geographic extent, 370
spatial grain and extent, 370-371
suitability functions
area sensitivity, 372
distance, 372-373
edge effects, 373
habitat type and structure, 372
landscape composition, 371-373
overview of models, 368-369
validation of models, 432

Index

HABS, see Hierarchical All-Bird Strategy

HABSCAPES, habitat-relationships modeling, 259,
266, 269

HABSIM, habitat-relationships modeling, 259,
265, 268

Hairy woodpecker (Picoides villosus), 658

Hammond’s flycatcher (Empidonax hammondii),

658

HARVEST, 323, 426-427

HBSYV, see Habitat-based species viability

HCI, see Habitat Capacity Index

HEI, see Habitat Effectiveness Index

Henslow’s sparrow (Ammodramus benslowii),
380

HEP, see Habitat Evaluation Procedure

Hermit thrush (Catharus guttatus), 658

Hickory, 370

Hierarchical All-Bird Strategy (HABS), 599-602,
615-617

HNE see Hoosier National Forest

Hooded warbler (Wilsonia citrina), 333, 380

Hoosier National Forest (HNF)

decision framework in model selection,
670-672
Habitat Suitability Index case study,

382-385, 605

Hotspot analysis, biodiversity conservation, 93

House finch (Carpodacus mexicanus), 659

House sparrow (Passer domesticus), 659

HQ, see Habitat Quality

HQI, see Habitat quality indexing

HQI program, habitat-relationships modeling,
260, 268

HQI+ program, habitat-relationships modeling,
260

HSI, see Habitat Suitability Index

Human-wildlife interactions, see People-wildlife
interactions

Hunting, 125-126

Hutton’s vireo (Vireo buttoni), 659

I

TAN, 598

IBMs, see Individual-based models

IBR model, see Isolation-by-resistance model

ICBEMP, see Interior Columbia Basin Ecosystem
Project

IFM, see Incidence function model

IFOV, see Instantaneous Field of View

Incentives, private land conservation, 163-165

Incidence function model (IFM), 457

Indiana bat (Myotis sodalis), 380
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Individual-based models (IBMs), large-scale
population viability analysis, 463
Instantaneous Field of View (IFOV), 308-309
Interior Columbia Basin Ecosystem Project
(ICBEMP), 509-513
Irreplaceability, land, 90
Isolation-by-resistance (IBR) model, 65

J

Jack pine (Pinus banksiana), 127, 191, 331, 484
Joint ventures, bird conservation, 584-595

K

K-nearest-neighbor (KNN), understory vegetation
modeling, 401
Kentucky warbler (Oporornis formosus),
609-613
Keystone species
dynamic landscape metapopulation
models, 477
multispecies conservation planning, 60
Kildeer (Charadrius vociferus), 658
King rail (Rallus elegans), 207
Kirtland’s warbler (Dendroica kirtlandii), 127,
191, 193
Kit fox (Vulpes macrotis), 517
KNN, see K-nearest-neighbor

L

LAFS, 324
Lake sturgeon (Acipenser fulvescens), 207
Land Use Evolution and Impact Assessment Model
(LEAM), habitat-relationships
modeling, 261, 267
Land-cover change (LCC) modeling, 630-633, 647
LANDFIRE, see Landscape Fire and Resource
Management Planning Tools Project
LANDIS
dynamic landscape metapopulation
modeling, 481
Landscape Management System
comparison, 359
natural disturbance, 327-328
operational design, 328-329
overall design and structure, 325-326
succession, 326-327
timber harvest and fuel treatment, 328
versions, 334
wildlife model integration
advantages and limitations, 333-335
approaches, 329-333

Landscape connectivity, addressing for multispecies
conservation planning, 54, 64-65
A Landscape Cumulative Effects Simulator
(ALCES), habitat-relationships
modeling, 257, 267
Landscape Evaluation Effects of Management
Effects on Timber and Habitat
(LEEMATH), habitat-relationships
modeling, 239, 261, 265, 267
Landscape Fire and Resource Management
Planning Tools Project (LANDFIRE),
597
Landscape HSI, habitat-relationships modeling,
261, 268
Landscape Management System (LMS)
comparison with other programs
LANDIS, 359
Spatial Woodstock, 360
decision analysis
alternate landscape plan development,
355-358
grouping stands, 355
overview, 354
stand-specific prescriptions from groups,
357, 359
geographic area of study and application,
344-345
habitat-relationships modeling, 261, 267
management application, 351-354
modules, 341-343
output
criteria for sustainable forestry, 349-350
inventory information, 348
summarized information, 348
visualization, 348-349
portfolio creation, 345-346
prospects, 360-362
scientific basis
complexity and systems theory, 341-342
decision analysis, 342
hierarchies and top-down planning, 342
stand and landscape dynamics, 340-341
trade-offs, 341
stand treating and projecting, 346-348
Toggle program, 356-357
Landscape models, see also Forest landscape
models
Adaptive Resource Management, 11-12
decision framework in model selection
case studies, 671-672
coarse versus fine filter, 663-664
conceptual versus statistical models, 667



Landscape models (Continued)
existing versus new data collection, 666
habitat, abundance, or viability, 665-666
optimization versus choosing from
alternatives, 669-671
overview, 661
reserve selection versus land management
planning, 662-663
single species versus multiple species, 663
species representation versus diversity,
664-665
stationary versus dynamic approaches,
667-669
overview, 1-2
philosophy of modeling, 3-10
uncertainty, 12-16
unreliable model avoidance, 10-11
uses, 2
validation, see Validation, landscape models
viability a general management metric, 16-20
visualization, 20-26
LANDSIM, 325
LANDSUM, 324, 426-427
Large landscape habitat quantification
comparison of landscapes
spatial comparisons, 238-239
temporal comparisons, 239-240
complexity gradient of models, 226-229
geographic information system
analysis structure, 288-290
classification systems
attribute variability, 300-301
language, 296-300
data abundance, 290-292
examples, 225, 227, 230, 240-241
spatial scale considerations, 302-305
technological considerations, 308-312
temporal scale considerations, 305-308
vegetation change analysis
boundary inaccuracy limitation, 294-295
scale-related limitations, 292-294
underrepresentation of vegetation
limitation, 296
Habitat Suitability Index modeling, see Habitat
Suitability Index
model evaluation, 240-241
multispecies approaches, 236-238
occurrence probability modeling, 231-233
overview, 225-226
population density estimation, 233-234
population viability evaluation, 234-236
prospects, 242
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Large landscape habitat quantification

(Continued)
quality indexing, 229-231

Lark bunting (Calamospiza melanocorys), 161

Lark sparrow (Chodestes grammacus), 517

Lattice models, large-scale population viability
analysis, 458-460

LCC modeling, see Land-cover change modeling

LEAM, see Land Use Evolution and Impact
Assessment Model

LEEMATH, see Landscape Evaluation Effects of
Management Effects on Timber and
Habitat

Lesser prairie-chicken (Tympanuchus
pallidicinctus), 601-602

LiDAR, see Light Detection and Ranging

Light Detection and Ranging (LiDAR), Habitat
Suitability Index input, 378-379

Link species, multispecies conservation
planning, 60

Little pocket mouse (Perognatbus
longimembris), 517

LMS, see Landscape Management System

Lodgepole pine (Pinus contorta), 568

Loggerhead shrike (Lanus ludovicianus), 167, 517

Long-billed curlew (Numenius americanus),
161, 167

Long-nosed leopard lizard (Gambelia wislizenii),
516

Long-nosed snake (Rhinocheilus lecontel), 516

M

MacGiillivray’s warbler (Oporornis tolmei), 659

Magpie goose (Anseranas semipalmata), 460

Mallard (Anas platyrbynchos), 540

Management-oriented model, 9-10

Maple, 370

Marbled godwit (Limosa fedoa), 210, 533,
545-546, 549-551

Marbled murrelet (Brachyramphus mamoratus),
563

MARS, see Multivariate adaptive regression splines

Marten (Martes americana), 239

MARXAN program, 97

Matrix models, population viability analysis, 35

MAXENT program, 64

Maximum expected species covering problem,
reserve selection modeling, 139

Maximum species covering problem, reserve
selection modeling, 131-135

MBCE see Migratory Bird Conservation Fund

McCown'’s longspur (Calcarius mccownii), 161



MDNR, see Michigan Department of Natural
Resources
Measurement scale, geographic information
system, 303-305
Merriam’s kangaroo rat (Dipodomys merriami),
516
Merriam’s shrew (Sorex merriami), 517
Mesofilter, multispecies conservation planning, 58
Metadata, geographic information system, 290
Metapopulation models
dynamic landscape metapopulation models,
see Dynamic landscape
metapopulation models
large-scale population viability analysis, 460-
462, 475
population viability analysis, 36
Metapopulation size problem, reserve design
modeling, 143
Michigan Department of Natural Resources
(MDNR)
map boundary limitations, 294-295
vegetation classification, 297-298
Migratory Bird Conservation Fund (MBCF), 535
Missouri Forest Ecosystem Project (MOFEP), 441
MOFEP, see Missouri Forest Ecosystem Project
Moose (Alces alces), 207
Most-similar-neighbor (MSN), understory
vegetation modeling, 401
Mountain hemlock (Tsuga mertensiana), 567
Mountain plover (Charadrius montanus),
161, 167
Movement, landscape connectivity in multispecies
conservation planning, 54
MSN, see Most-similar-neighbor
Mule deer (Odocoileus hemionus), 167, 416
Multispecies conservation planning
allometric scaling relationships, 53
demography, 54
federal public lands, 73-76
filtering approaches
coarse filter, 56-58
fine filter
threatened species, 58-59
focal species, 59-60
umbrella species, 60
keystone species, 60
strong interactor species, 60
link species, 60
ecological engineer species, 61
mesofilter, 58
mixed coarse and fine filter approach, 61-62
overview, 55-56

Multispecies conservation planning (Continued)
focal species identification, 71-73
genetic monitoring, 68-69
landscape connectivity addressing for multiple
species, 64-65
movement and landscape connectivity, 54
The Nature Conservancy strategy, 69-70
niche theory, 52-53
persistence likelihood, maximization for
multiple species, 67-68
probability surfaces for species occurrences,
62-64
reserve selection algorithms, 65-67
versus single species, 663
trophic structure, 53
Multivariate adaptive regression splines (MARS),
608

N

NABCI, see North American Bird Conservation
Initiative

National Elevation Dataset (NED), 598

National Forest Management Act (NFMA), 51,
59, 73

National Hydrography Dataset (NHD), 598

National Land Cover Dataset (NLCD), 596-597

National Vegetation Classification, 299

National Wetlands Inventory (NWD), 294-295,
539-540

The Nature Conservancy (TNC), multispecies
conservation planning strategy, 69-70

NAWCA, see North American Wetlands
Conservation Act

NAWMP, see North American Waterfowl
Management Plan

NED, see National Elevation Dataset

NFMA, see National Forest Management Act

NHD, see National Hydrography Dataset

Niche theory, multispecies conservation planning,
52-53

Nightsnake (Hypsiglena torquata), 517

NLCD, see National Land Cover Dataset

Noble fir (Abies procera), 567

North American Bird Conservation Initiative
(NABCD), 594

North American Waterfowl Management Plan
(NAWMP), 594

North American Wetlands Conservation Act
(NAWCA), 535

Norther rough-winged swallow (Stelgidopteryx
serripennis), 659

Northern flicker (Colaptes auratus), 659



Northern goshawk (Acciper gentilis), 191

Northern grasshopper mouse (Onychomys
leucogaster), 517

Northern harrier (Circus cyaneus), 517

Northern long-eared bat (Myotis sepentrionalis),
380

Northern pintail (Anas acuta), 540

Northern shoveler (Anas clypeata), 540

Northern spotted owl (Strix occidentalis), 59,
124, 191, 235, 506, 561-588

Nuthatch (Sitta europaea), 233

NWI, see National Wetlands Inventory

(0)

0Oak, 370, 429-430

Object-oriented programming (OOP), habitat
quality indexing, 231

Observational scale, geographic information
system, 302-303

Occam’s razor, 6

Occupancy models, large-scale population
viability analysis, 455, 457-458

Olive-sided flycatcher (Contopus cooperi), 659

ONFIRE, 323

OOP, see Object-oriented programming

Optimization analysis, biodiversity
conservation, 94

OPTIONS program, futuring of wildlife habitat,
574-576

Orange-crowed warbler (Vermivora celata), 659

Ord’s kangaroo rat (Dipodomys ordii), 517

Ornate box tutle (Terrapene ornata), 212

Ovenbird (Seiurus aurocapillus), 240, 332, 380

P

Pacific fisher (Martes pennanti), 574
Pacific silver fir (Abies amabilis), 567
Pacific-slope flycatcher (Empidonax difficilis),
634, 640-641, 646, 659

Parameters, model

estimation, 10, 14-15

dependence on too many, 10
Partners in Flight (PIF), 594-595, 614-615
Patch models, population viability analysis, 36

PATCH, see Program to Assist in Tracking Critical

Habitat
PATREC, see Pattern Recognition
Pattern Recognition (PATREC)
habitat-relationships modeling, 262, 267
population density estimation, 234
People-wildlife interactions
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People-wildlife interactions (Continued)
amenity migration, 127-129
recreation, 124-126
restoration, 126-127, 148
Peregrine falcon (Falco peregrinus), 563
Persistence likelihood, maximization for multiple
species, 67-68
Pied-billed grebe (Podilymbus podicep), 534
PIE see Partners in Flight
Pig, (sus scrofa), 458
Pileated woodlepcker (Dryocopus pileatus), 574
Pine siskin (Carduelis pinus), 659
Pine warbler (Dendroica pinus), 333, 380
Pinyon-juniper woodlands, 514
Playa Lakes Joint Venture (PLJV), 599-600, 602
PLJV, see Playa Lakes Joint Venture
Plum Creek Central Cascades Habitat
Conservation Plan
adaptive management and monitoring, 582-584
forest stand classification, 570-571
futuring of wildlife habitat, 574-577
Habitat Conservation Plan process, 563-566
land ownership and area, 566-568
lifeforms and habitat analysis, 571-574
multispecies approach, 568-570
northern spotted owl
centers, 562
resource selection function analysis, 578-579
resource selection probability function,
580-581
policy and management implications, 584-587
prospects, 587-588
threatened species, 563
Point Specific Estimator (PSE), habitat-
relationships modeling, 262, 268
Ponderosa pine (Pinus ponderosa), 568
Population viability analysis (PVA),
see also Viability
decision theory, 40
demographic models
matrix models, 35
metapopulation models, 36
spatially explicit population models, 36
stochastic population viability analysis
models, 35-36
effective population size, 37-38
large landscape applications
connectivity, 453
habitat quantification, 234-236
model selection and parameterization, 464
model types and applications
individual-based models, 463



Population viability analysis (PVA) (Continued)
lattice models, 458-460
metapopulation models, 460-462
occupancy models, 455, 457-458
overview, 456

prospects, 465-466

rationale, 449-450

spatial extent, 451-452

spatial heterogeneity, 453-454

spatial resolution, 452-453

temporal dynamics, 454-455
model selection factors, 38-39
optimization framework applications, 41-42
relationship to other methods, 450-451
scope, 33
stochastic patch occupancy models, 37
trend analysis, 37
uncertainty, 42-43

PPR, see Prairie Pothole Region

Prairie dog (Cynomys), 143, 159, 167, 600

Prairie falcon (Falco mexicanus), 517

Prairie Pothole Region (PPR)

conservation efforts, 534-535
conservation planning approach
data availability and quality, 539-540
ducks, 540
model development and integration, 536-539
realities, 535-536
waterbirds and shorebirds, 540-542
overview, 533-534
policy and management implications of
conservation, 554-555
prospects for conservation, 555-556
species abundance and distribution models
conservation applications, 551-554
marbled godwit
conceptual model, 546
outcomes, 549-551
statistical models, 545-546
sora, 543-545, 548-549
waterfowl, 542-543, 547-548
Prairie warbler (Dendroica discolor), 333, 380
Predicted occurrence, species in biodiversity
conservation, 92

Predictive model, 2, 5

Primary viability, 18

Private lands

abundance, 153

conservation planning challenges
funding, 155-156
landowner engagement, 156-157
mixed ownership, 159-160

Private lands (Continued)
overview, 154
property rights, 154-155
proprietary information, 157-158
solutions, 160-165
species management focus, 158-159
ecosystem diversity approach for conservation
planning, 160-163
incentives for conservation planning, 163-165
modeling
forestlands, 166-167
Thunder Basin Grassland Prairie Ecosystem
Association, 167-173
PROC CLUSTER, habitat-relationships
modeling, 256
PROC DISTANCE, habitat-relationships
modeling, 256
Program to Assist in Tracking Critical Habitat
(PATCH), habitat-relationships
modeling, 261, 267
Pronghorn (Antilocapra americana), 517
Pronghorn antelope (Antilocapra americana),
167
PSE, see Point Specific Estimator
Public lands, see Federal lands
Purple finch (Carpodacus purpureus), 659
Purpose, defining for model, 4-5
PVA, see Population viability analysis
Pygmy rabbit (Brachylagus idaboensis), 516

R

RAMAS LANDIS, 331
RAMAS Landscape

applications, 239-240

habitat-relationships modeling, 262, 268

limitations, 492-494

RAMAS GIS module

dynamic landscape metapopulation
modeling, 481, 485, 490
LANDIS integration, 332
Real estate investment trust (REIT), 166
Recreation, 124-126
Red-backed salamander (Plethodon cinereus), 485
Red-backed vole (Clethrionomys gapperi), 485
Red bat (Lasiurus borealis), 380
Red-breasted nuthatch (Sitta canadensis), 659
Red-cockaded woodpecker (Picoides borealis),
157

Red crossbill (Loxia curvirostra), 659
Red pine (Pinus resinosa), 331
Red-winged blackbird (Agelaius phoeniceus), 659
Redundancy, species incidence, 90



Region specificity, models, 8-9
REIT, see Real estate investment trust
Reserve-based modeling
advantages and limitations, 146-147
overview, 129-131
prospects, 147-148
reserve design models
population dynamics incorporation
metapopulation size problem, 143
overview, 142-143
safe-minimum-standard problem, 144-145
surviving populations problem, 145-146
reserve compactness problem, 142
reserve connectivity problem, 141-142
reserve proximity problem, 141
reserve selection models
bi-criteria species covering problem,
135-139
decision framework in model selection,
662-663, 672
dynamic species covering problem, 140
maximum expected species covering
problem, 139
maximum species covering problem,
131-135
multispecies conservation planning, 65-67
Resource selection function (RSF), 578-579
Resource selection probability function (RSPF),
580-581
Restoration, habitats, 126-127, 148
Robustness, biodiversity conservation, 90
Rock pigeon (Columba livia), 659
Rock squirrel (Spermophilus variegatus), 518
Rock wren (Salpinctes obsoletus), 518
RPE see Resource selection probability function
RSE see Resource selection function
Ruffled grouse (Bonasa umbellus), 380
Rufous hummingbird (Selasphorus rufus), 659

S

Safe-minimum-standard problem, reserve design
modeling, 144-145

Sage grouse (Centrocercus urophasianus), 156,
2306, 403, 516

Sage sparrow (Ampbhispiza belli), 516

Sage thrasher (Oreoscoptes montanus), 516

Sagebrush (Artemisia), 157, 518

Sagebrush vole (Lemmiscus curtatus), 517

Savannah sparrow (Passerculus sandwichensis),
659

Secondary viability, 18

SEM, see Spatially explicit model

Index

SEPMs, see Spatially explicit population models
SESI, see Spatially Explicit Species Index
Sharp-tailed grouse (Tympanuchus phastanellus),
240, 310, 331, 462
SHC, see Strategic habitat conservation
SHM, see Species-habitat matrices
Short-eared owl (Asio flammeus), 161, 517
SIMFOR, habitat-relationships modeling, 262, 268
SIMPPLLE, 324, 426-427
SNBN, see Spatially Neutral Bayesian Model
Snowshoe hare (Lepus americanus), 301
Song sparrow (Melospize melodia), 659
Sora (Porzana carolina), 210, 533-534, 543-545,
548-549
Southern redback salamander (Plethedon
serratus), 280
Spatial optimization, habitat-relationships
modeling, 263, 268
Spatial Woodstock, Landscape Management
System comparison, 360
Spatially Explicit Species Index (SESD), habitat-
relationships modeling, 262, 268
Spatially explicit model (SEM), strategic habitat
conservation, 212
Spatially explicit population models (SEPMs), 36
Spatially Neutral Bayesian Model (SNBN), habitat-
relationships modeling, 263, 268
Species-area relationship (SPPAREA), habitat-
relationships modeling, 263, 268
Species count, biodiversity conservation, 88.89
Species-habitat matrices (SHM), habitat-
relationships modeling, 263, 267, 278
Species representation, biodiversity
conservation, 89
Species richness, see Species count
Species sorting algorithm (SSA), habitat-
relationships modeling, 263, 269
Spectral-distance error, geographic information
system, 309-310
SPOMs, see Stochastic patch occupancy models
Spotted owl, see Northern Spotted owl
Spotted towhee (Pipilo maculatus), 659
SPPAREA, see Species-area relationship
SSA, see Species sorting algorithm
Steller’s jay (Cyanocitta stelleri), 659
Stepwise approximation approach, conservation
assessment and planning
broad-scale multispecies ranges, 181
examples
multiscale bird distribution assessment,
182-184
openland bird assessment, 189-191
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Stepwise approximation approach, conservation
assessment and planning (Continued)
habitat-quality evaluation
abundance estimates and temporal change,
187-188
refinement with productivity and
survivorship estimates, 188-189
implementation guidelines, 194-195
maps and summary models, 191
overview, 179-181
rationale, 177-179
resolution levels
level 1, 181-184
level 2, 185-186
level 3, 186-187
level 4, 187-188
level 5, 188-189
level 6, 191-192
level 7, 192-194
species distribution refinement via habitat-
gradient relationships, 185-186
testing and integrating monitoring into science,
192-194
test species habitat or gradient relationships
across landscapes, 186-187
Stochastic patch occupancy models (SPOMs),
population viability analysis, 37
Stochastic population viability analysis models,
35-36
Strategic habitat conservation (SHC)
advantages, 220-221
biological planning
focal species selection, 205-206, 223
limiting factor and conservation treatment
identification, 208
model development and application,
208-211
population objective setting, 206-207
conservation design
biodiversity and species richness maps,
214-216
ecosystem assessment, 212
habitat objectives, 213
priority area designation, 213-214
spatially explicit model development, 212
evaluation
assumption-driven research, 216-218
conservation action effects, 218-219
outcome-based monitoring, 218
population objective progress, 220
program and agency accomplishments,
219-220

Strategic habitat conservation (SHC) (Continued)
forest type matrix, 223
overview, 202-204
rationale, 201-202
Striped whipsnake (Masticophis taeniatus), 517
Strong interactor species, multispecies
conservation planning, 60
Subalpine fir (Abies lasiocarpa), 568
Surrogates, biodiversity conservation, 92
Surviving populations problem, reserve design
modeling, 145-146
Swainson’s hawk (Buteo swainsoni), 517
Swainson’s thrush (Catharus ustulatus), 659

T

Tamarack (Larix larcina), 485

TBGPEA, see Thunder Basin Grassland Prairie
Ecosystem Association

Tertiary viability, 18-19

Thunder Basin Grassland Prairie Ecosystem
Association (TBGPEA), private land
conservation modeling, 167-173

Tiger salamander (Ambystoma tigrinum), 522

Timber rattlsnake (Crotalus horridus), 380

Timber wolf (Canis lupus lycaon), 126

Timberland investment management organization
(TIMO), 166

TIMO, see Timberland investment management
organization

TNC, see The Nature Conservancy

Toggle program, see Landscape Management
System

Transparency, models, 7-8

Tree swallow (Tachycineta bicolor), 659

Trembling aspen (Populus tremuloides), 484-485

Trend analysis, population viability analysis, 37

Turkey (Melagris gallopavo), 230, 380

U

Umbrella species, multispecies conservation
planning, 60

Uncertainty, models
hypotheses and model structure, 13-14
model user bias, 16
parameter estimates, 14-15
population viability analysis, 42-43
verification, 15-16

Understory vegetation modeling
ecosystem dynamics models, 397-399
empirical models

abundance data, 395-396



Understory vegetation modeling (Continued)
binary data, 394-395
data requirements and limitations, 397
definition, 391-392
multivariate data, 397
techniques, 393-394
fire response, 403-405
ideal model, 400
importance, 391
large landscape predictions, 400-402
paradigms, 392-393
process-based models, 392
prospects, 405-407
qualitative models, 392, 399-400
Unreliable models, avoiding, 10-11
Upland sandpiper (Bartramia longicauda),
161, 167
Urbanization response modeling, see Bird
conservation

\'

Validation, landscape models
animal location data, 436-440
autocorrelation, 435-436
comparison of models, 418
data, 431-432, 434
definitions
calibration, 419
evaluation, 419
validation, 419
verification, 419
evaluation elements
application environment, 420, 422
conceptual design, 422-423
overview, 421
quantitative performance, 423-424
forest vegetation models
forest structure change validation, 427
modeled disturbance evaluation,
42-428
species change evaluation, 428-430
types, 424-426
metrics, 418-419, 430
model uncertainty, 433-434
objectives, 418
overview, 415-418
prospects, 440-442
spatial scale and validation, 434-435
VDDT/TELSA, 426-427
Verification, models, 15-16
Vesper sparrow (Pooecetes gramineus),
516
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Viability, see also Population viability analysis
definition, 17
modeling in large landscapes,
19-20
primary viability, 18
secondary viability, 18
tertiary viability, 18-19
Violet-green swallow (Tachycineta thalassina),
659
Visualization, models
context, 23-24
human perception issues, 24
misrepresentation, 24-26
motion utilization, 22-23
overview, 20-22
Vulnerability, biodiversity conservation, 90

W

Warbling vireo (Vireo gilvus), 659

Weighted linear combination (WLC), habitat
quality indexing, 230-231

Western burrowing owl (Athene cubicaria
hypugaea), 517

Western hemlock (Tsuga beterophylia),
567

Western larch (Larix occidentalis), 568

Western spruce budworm (Choristoneura
occidentalis), 577

Western tanager (Piranga ludoviciana),
659

Western white pine (Pinus monticola),
568

Western wood pewee (Contopus sordidulus),
659

White birch (Betula papyrifera), 485

White-crowned sparrow (Zonotrichia
leucophrys), 659

White-headed woodpecker (Picoides
albolarvatus), 522

White spruce (Picea glauca), 485

White-tailed deer (Odocoileus virginianus), 167,
234, 416, 612

White-tailed jackrabbit (Lepus townsedii),
517

WHQ, see Wildlife habitat quality

Wildlife habitat quality (WHQ), habitat-
relationships modeling, 264, 268

Willow flycatcher (Empidonax traillii),
659

Wilson’s warbler (Wilsonia pusilla), 659

Winter wren (Troglodytes troglodytes), 659

WLC, see Weighted linear combination
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Wolverine (Gulo gulo), 153

Wood thrush (Hyocichla mustelina), 370

Woodland caribou (Rangifer tarandus),
239

‘Worm-eating warbler (Helmitheros vermivorous),
609-613

‘Wyoming ground squirrel (Spermophilus elegan
nevadensis), 516

Y

Yellow-breasted chat (Icteris virens), 370
Yellow-rumped warbler (Dendroica coronata),
634, 640-641, 646, 659

Z

ZONATION program, 63, 65



	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	Y
	Z




