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• A •
absolute measurement, 183–190

absolute starting point, 42

accessibility, 110

accumulation. See water accumulation

accuracy

of conversion, 32–33, 72

database errors, 131, 132

datums, 299, 300

of Digital Elevation Model, 90

elevation values, 89

of interpolation, 206

of interpretation, 46

location/measurement errors, 34

of maps, 147, 280

of object-oriented models, 108

raster/vector data, 71

sampling errors, 177

scale as factor, 30–31

of scanning, 127

of software, 275–276

spatial, 75

of statistics packages, 178

of surface data, 97

of Topologically Integrated Geographical 

Encoding and Referencing, 85

of Universal Transverse Mercator, 35–36

of vector searches, 148

verifi cation, 65–66

of viewshed models, 216

acres, 37

adjacency, 17, 191–192

advanced geographic representations, 

87–88

aerial photography, 17, 71, 120

agency benefi ts, 312

aggregation, 169, 178

agriculture, 297

airline safety, 298

alarms, 297

algorithms

best fi rst, 234

shortest path, 188

software, 275–276

allocation, 238, 272

alpha index, 231

analog (hard copy) maps, 61

analysis

basins, 217

complexity, 138

cost/benefi t, 311–313

of GIS in organizations, 310–313

with grid systems, 97–98

needs, 310–311

from overlays, 242

patterns, 50–54

quality of, 31

service areas, 238

shortcomings, 95–96

software checks, 275–276

stream defi nition, 222

surface, 206

traffi c patterns, 231

vector differences, 148

viewsheds., 214–215

analytical model design, 311

AND operators, 167, 246

animations, 297–298

anisotropy, 195

annotations in maps, 86

annulus (donut shape), 50, 261, 264

application design, 310–311

applications developers, 302

appropriateness, 118, 280

ArcGIS, 102, 153–157, 158, 161

ArcInfo, 85–86, 98, 101–102, 111–112, 116

CO
PYRIG

HTED
 M

ATERIA
L
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arcs in maps, 86

area objects, 242

areas

about, 18

cartograms, 288

classifi cation of, 284

nearest neighbor analysis, 54

as non-comparative features, 43

polygons as, 66, 68

raster models, 75

searching for, 140–141

as space on maps, 40

surface data, 204–205

symbols for, 42, 44

of topology, 83, 84, 87

in zonal functions, 267

arithmetic operators, 257

artistic success of maps, 280, 287

ASCII characters, 96

aspect (direction), 90, 273

atlases, 28

attributes

changes to, 98

color/patterns, 281

errors in, 131

graphics linking, 94–95

of hybrid systems, 111–112

as linked lists, 95–96

searching, 142, 151, 172

storage as ASCII characters, 96

tables, 87

audience response, 145

Audio Video Interleave (.avi) fi les, 299

Australian Consortium for the Asian Spatial 

Information and Analysis Network, 335, 

340–341

auto thefts, 37

Autodesk, Inc., 324

automated electronic/signaling systems, 

297

automobile onboard navigation systems, 

297

• B •
backup plan for output devices, 282

banking, 20

barometric pressure, 204

base maps, 121

baseline measurements, 33, 38

basins, 217–219

behavior of objects, 105

benefi ts, raster/vector compared, 71–72

benefi t-to-cost ratio, 312

Bentley GIS, 327

Berry, Joseph K. (map algebra researcher), 

253, 255, 256, 270

best fi rst algorithm, 234

best practices, 106

bidirectional buffers, 190

bifurcation ratio, 223

biodiversity, 265

block functions, 268–269

borders, 285

boundaries, basin, 218

buffers, 188–190, 191–192

building contractors, 31, 61–62, 63–65

built-in fl owcharting, 274

bundling hardware/software, 286

bus routes, 158

business customers, 51

business owners, 9

businesses, 20

by-cell operations, 258

• C •
CAC (computer-assisted cartography), 

94–95

CAD (computer-aided design), 94, 95–96

Canada Geospatial Data Infrastructure, 

336, 341

Canadian resources, 21

cartograms, 287–292

cartographic modeling, 72, 253–254, 

270–273
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cartographic output

about, 279–280

cartograms, 287–292

traditional maps, 280–287

categories

in GIS, 166

of grid cells, 77

in group defi nitions, 176

of map themes, 78

searching by, 170–171

cause and effect, 48, 50–51, 180

CBA (cost/benefi t analysis), 311–313

census data, 124–125

census geography, 84, 125

Center for International Earth Science 

Information Network, 334, 339

center of gravity of the distribution, 206

central tendency, 144

central trunk stream, 218

central-point cartograms, 290

centripetal stream patterns, 49–50

centroid (center of an area), 206, 267

CGIAR Consortium for Spatial Information, 

335, 340

characteristics

sharing, 87, 88

of statistical surfaces, 199–204

charts, 145, 296

checkerboard pattern, 73–74

children under 5 years old, 30

choropleth map, 288

circuitry, 48, 55, 230–231

city planning, 21, 64, 214

Clark Laboratories, 323

classifi cation

appropriateness of, 118

creating, 283–284

discrepancies, 133

of nearby areas, 82

of objects, 149

properties, 114–115

in searches, 152

of symbols, 44

types of, 122

clay (soil), 31

client lists, 342

climate change, 298

clip overlay, 249

closed loops, 230

clustered distributional patterns, 46

clustered sampling, 123

coding

color, 67, 68, 281

direction, 220, 221, 230

pattern, 67, 68, 281

time, 141

of turns/intersections, 232–233

college admissions departments, 305

color blindness, 27, 286

color coding, 67, 68, 281

columnar reports, 295

combinations of layers, 112, 114–115

command-line interface, 256, 257

comparable data relationships, 110

comparison

of kind, 43

of map-handling capabilities, 110–115

of maps/map layers, 97–98

compass direction, 203

compatibility

of features, 105

of raster/vector data, 71

of software/hardware, 13, 282

complement overlay, 245, 247–248

complementary information, 86

completeness, 118

components of GIS, 11

computational accuracy, 71

computer-aided design (CAD), 94, 95–96

computer-assisted cartography (CAC), 

94–95

computerized map reading, 60

computing power, 12–13

conceptual models

about, 59

computerized map reading, 60

contents of, 61–66
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conceptual models (continued)

conversion to computerized models, 

66–72

creation of, 60

congestion, 237

conic projections, 32

connectivity

about, 16

of highway systems, 48

measurement, 225–227

of networks, 55

of topology, 83, 84, 87

conservation groups, 21, 305

construction zones, 237

consulting fi rms, 303

containment, 193–194

Content Standard for Digital Geospatial 

Metadata, 333

context, 27

contiguity, 68, 83, 84, 87, 264

contiguous cartograms, 289–290

continuing education, 5

continuity assumption, 208

continuous data, 207

continuous surfaces, 201

contrast in map design, 287

conversion

from CAD, 96

to computerized models, 66–72

to matrix models, 91

to raster grid structure, 90

to scaled map data, 95

coordinate systems

CAD limitations, 96

distance measurement, 186

fi nding objects by, 76

map information, 34–38

as scaled map data, 95

of vectors, 69

co-registration of grids, 76–77

correction of overshoots, 132

corrections agencies, 21, 304

corridors, 225

cosines, 185

cost/benefi t analysis (CBA), 311–313

costs

of Global Positioning Systems, 120

initial outlays, 312

updating, 123

counting, 162

coverage model, 85–87, 111

credits, 285

criminologists, 51

cross-sectional profi les, 91

cultural studies, 299

cursor, 126

customer lists, 294–296

cylindrical projections, 32

• D •
damage estimation, 299

damage potential (water), 220

Dangermond, Jack (ESRI president), 22

dangling nodes, 131

data. See also geographic data digitizing

appropriateness of, 118

area surfaces, 204–205

availability of, 26–27

breaking down, 63–65

characteristics, 65–66

fi tting models to, 274

geographic, 11–12

layering, 110

measurement scales, 169

modeling, 72

qualitative, 280–281

quantitative, 281–282

in rasters, 96–97, 102

remotely sensed, 71

reorganizing, 169

source modifi cations, 342

spatial, 17–19

structure of, 69–70, 149–151

suppliers of, 302, 303

symbology and, 42–44
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types of, 30, 148

in vectors, 101–102, 147

data descriptions tracking. See descriptive 

data tracking

data models

rasters, 73–79

surfaces, 89–91

vectors, 79–88

data points, 201

database management systems (DBMS), 

98, 143, 149

databases

correlations in, 37

datum conversion accuracy, 34

design, 311

errors in, 131

management systems, 79, 98–104

scale variations in, 30–31

time coding, 141

datums, 3, 33–34, 299, 300

.dbf extension, 80

DBMS (database management systems), 

98, 143, 149

dead ends, 234

decimal numbers, 97

decomposing projects, 130

defi ned intervals, 283

degradation of original data, 342

delivery vehicles, 20, 298

DEM (Digital Elevation Model), 87, 90, 215, 

217, 220, 273

demographic data, 295

dendritic stream patterns, 49–50

denominators, 24

density, 16, 53–54

depressionless surface, 218

description

graphics linking, 98

object linking, 79

descriptive data tracking

about, 93

object-oriented systems, 104–108

simple systems, 94–98

tables/database management systems, 

98–104

design (artwork), 280, 287

design work (drafting), 94

destination fi nding, 236

detail level, 66, 118

diagonal distances, 186

diagonals of cells, 67, 267, 272

diagrams, 296

diameter of Earth, 33

Digital Elevation Model (DEM), 87, 90, 215, 

217, 220, 273

digital imagery, 87

digital (electronic) maps, 61

digitizing

choices, 130–131

cleaning up, 131–132

forms of, 125–129

metadata, 132–134

preparing for, 129–130

DIME (Dual Independent Map Encoding), 

82, 84–85, 125

dimensions, representation of, 73–74

direct benefi ts, 312

direction coding, 220, 221, 230

direction lines on fl at surfaces, 35

direction of events, 55

Directions Magazine, 6

discomfort with maps, 287, 288

discrete surfaces, 201

disk space, 71

display tool, GIS as, 13–14

dissimilar features, 47–48

distance measurement

absolute measurement, 183–190

estimating, 176

in fl owcharting, 273

functional distance, 194–198

relative measurement, 191–194

types of, 269

distance-weighted interpolation, 211–212
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distortions

spherical to fl at-surface conversions, 

31–32, 35

as technique, 288

distribution

of features, 178

in GIS, 166

pattern types, 45–47, 52–53

questions, 37

searching for, 140–141

downhill water movement, 219–220

drafting work, 94

drain points, 221

draping, 207

drawing exchange format (.dxf), 96

drivers for digitizers, 127

Dual Independent Map Encoding (DIME), 

82, 84–85, 125

.dwg fi les, 96

.dxf fi les, 96

• E •
E911 systems, 297

Earth mapping, 94

Earth sandwich, 109

earthquakes, 31, 177

Earth’s diameter, 33

Eason, Ken (Eason’s principles), 309

Eason’s principles, 309

eastings, 35

ecology, 192, 222, 226, 265, 299

economic geography, 61

economic placement companies, 303

edge species, 226

education level attainment, 30

educational organizations, 305–306

effi ciency

of computer-assisted cartography, 95

of map overlaps, 98

of object-oriented systems, 104

electromagnetic spectrum, 121

electronic maps, 61

elevation values

accuracy of, 89

basin analysis, 217

changes in, 68

in expanded-search approach, 221

unique, 90

in water fl ow changes, 219–221

ellipsoids, 33–34

emergency services, 21, 51, 304

enterprise plans, 314

entities, 86, 95, 98, 111–112, 131

Environmental Systems Research Institute 

(ESRI)

about, 317–319, 337

ArcGIS, 257

ArcInfo, 98, 101–102

coverage model, 85–87

features of, 334

geodatabase, 105–106, 114

K-12 educators, 109

Map Objects product, 87

maps arcs in, 86

Model Builder, 274

Podcasts, 6

Spatial Analyst software, 79

epidemiology, 179

equal intervals, 283

equatorial diameters, 33

erosion, 219–220

error avoidance, 104, 149. See also 

accuracy; safety

ESRI. See Environmental Systems Research 

Institute (ESRI)

Euclidean method, 184

evolution of streams, 222

exact interpolation methods, 211–212

exaggeration of geographic space, 288

expanded-search approach, 221

expectations, 152

expediency, 342

exponential operators, 258

extent of map, 23

external benefi ts, 313

external players, 301
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• F •
facets, 90

facilities management, 113

failures, GIS, 308–309

family income, 30

fastest path, 235–237, 294

features

distribution changes, 178

fastest-route, 235

friction from, 195

of GIS Data Sources, 334–336

in hybrid systems, 112

inclusion decisions, 26

incompatibility of, 105

patterns among, 47–48

on reference maps, 28

searching, 140, 151

stored as objects, 88

in viewshed models, 216

Federal Geographic Data Committee, 133

FedEx, 158

fi eld data, 123–124

fi gure ground, 287

fi nal product specifi cations, 61–63

fi re fi ghters, 158, 297

fi rst-order streams, 223

fl at coordinate systems, 186

Flat Earth Society, 31

fl at surface distances, 184–185

fl atness ratios, 33

fl exibility of tables, 101

fl ight simulation, 299

fl ood zones, 31, 85

fl ow characteristics, 219–221

fl owcharting, 64–65, 271, 274

fl ythroughs, 298–300

focal fl ow function, 262

focal functions, 259–264

focal-maximum search, 264

focused study areas, 141

foreign key, 100

formal regions, 264

formulation fl owchart, 271

fractions, scales as, 24

fragmentation of formal regions, 264

friction, 195, 197–198, 219

functional distance, 194–198

functional relationships, 180

functions, modeling tasks as, 257

future benefi ts, value of, 312

• G •
gamma index, 225–226, 230

GE Smallworld, 87, 324–325

geodatabase, 87–88, 104, 106, 114–115

geodesy, 33

geographic data digitizing

digitizing, 125–134

identifying quality data, 117–118

importing data, 118–125

geographic object searches

about, 165

elements of, 160–161

group defi nitions, 176–180

object appropriateness, 166–169

polygon searches, 166

2-D map objects, 170–176

geographic representation, 23–27, 71

geography improvements, 85

geometry

area comparisons, 249

intervals, 284

of patterns, 51–52

in searches, 260, 262

zonal, 266–268

geomorphologists, 222

Geoscience Australia, 336, 341

geospatial metadata, 133

GIS Café, 6

GIS Data Depot, 6, 334, 336–337

GIS Data Sources. See also specifi c vendors
about, 333

cautionary note, 342

features of, 334–336

vendors, 336–341
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GIS in organizations

analysis, 310–313

change detection, 313–314

introducing GIS, 306–310

organizational change, 301–302

uses of, 302–306

GIS Lounge, 6

GIS packages, 11–12, 35, 75–76, 87, 302. 

See also specifi c components; specifi c 
software; specifi c vendors

global functions, 269–270

Global Positioning System (GPS), 119

Go-Geo!, 335, 339

Google Earth, 298

Google Maps, 234

governing rules/conditions, 105–106, 

114–115

government agency benefi ts, 313

government organizations, 304–305

GPS (Global Positioning System), 119

GPS-enabled transportation, 158

gradients, 203

graduated symbols, 43–44

graphic map design, 286–287

graphical query tool, 176

graphical user interface (GUI)

for map algebra, 256, 257

for overlay, 240

for searches, 148, 151, 167, 171

graphics

attribute linking, 94–95

description linking, 98

digitizing, 127

graphs, 145

GRASS GIS, 327–328

graticules, 285

great circle distance, 185

grid cell resolution, 76

grid cells in distance measurement, 186

groundwater global functions, 270

growth of organizations, 303

GUI (graphical user interface). See 

graphical user interface (GUI)

• H •
hand-digitizing data, 125–127

hardcopy output, 61, 125, 282

hardware

bundling, 286

components of, 12–13

digitizer drivers, 127

hazardous material maps, 29

head gradient, 270

heads-up digitizing, 121, 128–129

help overlay, 240

hierarchy, 104

high risk safety corridors, 189

highway bypasses, 48, 231

historical events, 22

home security systems, 297

hot spots, 46, 168, 298

housing developments, 61–62, 63–65

human environment, 199, 200

hybrid systems, 111–112, 113

hydrological engineering programs, 270

hydrology functions, 269

hypotenuse, 184–185

hypotheses, 167

• I •
icons in this book, 4–5

identity overlay, 248

Illinois tornados, 52–54

imagery, 71, 121, 122

immediate neighborhood, 262

impedance

of dead ends/one-way paths, 234

in fastest path analysis, 236

in networks, 227–229

of scenic routes, 237

travel, 195

turns, 233

industry-specifi c geodatabase, 88, 106–108

industry-specifi c schemas, 106
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infl ation discount percentage, 312

information overlays, 76–77, 79, 85–86, 

95, 98

inheritance, 104, 114, 149

initial outlays, 312

ink quality, 282

institutional/system design, 311, 314

Instituto National de Estadistica 

Geographia e Informatica, 335, 340

insurance companies, 20, 31, 85

intangibles, 196

integrated system models, 113

integrated topological models, 112

integration planning, 309–310

interactive maps directing traffi c, 235

Intergraph, 321–322

internal players, 301

interpolation, 70, 91, 209, 269

interpretations, 55–56, 145

intersections

networks, 232–233

overlays, 245, 246–247

roundabouts, 231

intervals, 19, 41, 42, 207, 283–284

inverse distance weighting, 211

isolation, 17, 192

isotropy, 195

• J •
journalism, 20

• K •
K-12 educators at ESRI, 109

• L •
land management, 21, 34–38, 99–100, 

249, 298

landscape architects, 239

latitude-longitude system, 34, 35–36, 

185–186

law enforcement, 21, 29, 304

layer interaction, 198

least convex polygon, 178, 179

left polygon, 83

left turns, 233

legal descriptions, 38

legends, 170, 284

Leica Geosystems, 326

level of polygons, 171–172

limitations

computer-assisted cartography, 94, 95

computer-assisted design, 96

Dual Independent Map Encoding, 85

Global Positioning Systems, 120

heads-up digitizing, 128–129

MAP data model, 80

paper maps, 137

shapefi le, 81

spaghetti model, 80

of street maps, 229

without metadata, 163

linear cartograms, 290

linear features, 48, 140

linear interpolation, 209–210

line-of-sight analysis, 214, 216

lines

about, 18

in circuitry, 230–231

in computerized maps, 79

linking of, 82

nearest neighbor analysis, 54

non-comparative features, 43

orthogonal/diagonal cells, 67

on polygons, 240, 243–244

raster models, 75

as space on maps, 40

symbols for, 42, 44

in topology, 83

in vector systems, 147
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link #, 83

links, 86, 112

local functions, 258–259, 269

location errors, 34

location of polygons, 175–176

logarithmic operators, 258

logical comparison, 257

logical operators, 171, 264

logical overlays, 245–249

logic-based search strategies, 167

longitude, 35–36, 185–186

• M •
management agencies, 304

management awareness, 314

Manhattan distances, 187–188

map algebra

data model, 78

functions with, 256–270

language of, 256

in map comparison, 250

modeling language, 72

understanding, 254–256

Map Analysis Package (MAP). See map 

algebra

map models. See also map algebra

cartographic models, 253–254

formulating, 270–273

implementing, 273–275

testing, 275–276

map reading

about, 39

computerized, 60

interpretations, 55–56

patterns

analyzing/quantifying, 50–54

recognizing, 44–50

symbols, 40–44

mapmakers, 24–27

mapped areas, 285

mapping companies, 303

MapQuest, 294

maps

coordinate systems/land subdivisions, 

34–38

elements of, 284–285

geographic representation of, 23–27

overlays, 240–244

projections and datums, 31–34, 186

traditional, 280–287

types of, 27–31

maps, multiple. See multiple maps

marketing, 9, 235, 295

mathematical inconsistencies, 114–115

mathematical operators, 171, 258

mathematics of neighborhood, 82–84

matrix algebra, 255

maximum and minimum values, 144

maximum friction values (barriers), 197

mean, 144

measurement. See also distance 

measurement

baselines, 33, 37–38

connectivity, 225–227

data, 42–44, 65–66

errors, 34

of land, 36–38

levels of, 41–42, 152

scales of, 169

of surfaces, 72

in zones, 35–36

median, 144

medical agencies, 304

medical maps, 29

medium risk safety corridors, 189

merchandise distributors, 10

metadata, 132–134, 163, 177, 333, 342

meteorological and climate centers, 304

military functions, 21, 51, 214, 297, 304

minimum friction values (barriers), 197

mining, 204

misinterpretations. See accuracy

mission oriented organizations, 305

MLS (Multiple Listing Service), 20, 303

mobile homes, 177
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mode, 144

modeling, 72, 97–98, 274, 276. See also 

data models

modest risk safety corridors, 189

monitor choices, 286

movement of weather systems, 16

Multiple Listing Service (MLS), 20, 303

multiple locations to multiple locations 

analysis, 214

multiple maps

about, 109, 239–240

capability comparisons, 110–115

data layering, 110

logical overlay, 245–249

map overlay, 240–244

object-oriented models, 115–116

raster overlay, 250

selective overlay, 250–251

multivariate global functions, 270

• N •
naming conventions, 158

narrowing down with maps, 174–175

National Geospatial Data Clearinghouse, 

334, 337–338

National Geospatial-Intelligence Agency, 279

natural breaks, 284

nearest neighbor statistic, 53, 54

nearness, 191–192

needs analysis, 310–311

neighborhood functions, 259–264

networks

circuitry characteristics, 230–231

connectivity measurement, 225–227

distance measurement, 188

impedance values, 227–229

one-way paths, 229–230

of streams, 223

traffi c, 234–238

turns/intersections, 232–233

nicest path, 237

nodes 1 and 2, 83

node-to-node links, 225

noise abatement, 214

nominal objects, 19, 41, 42–43

non-cartographic output

about, 293

alarms/signals, 297

customer lists/statistical data, 294–296

routings/travel directions, 294

virtual output, 297–300

non-comparative features, 43

noncontiguous areas, 68

non-contiguous cartograms, 289–290

non-linear interpolation, 210–211

non-profi t organizations, 305–306

non-turns, 233

non-uniformity (surfaces), 195

normalizing data, 282

northings, 35

NOT operators, 167

number coding, 67

numbering

coding with, 68

of land parcels, 38

of townships, 37

numerators, 24

• O •
object-oriented database management 

system (OODBMS), 104–105

object-oriented models, 115–116

object-oriented programming (OOP), 87

object-oriented systems, 104–108, 

114–115, 149

objects. See also geographic object 

searches

about, 104

description linking, 79

in object-oriented systems, 114

searching for, 138–139

observation points, 207, 214, 215



354 GIS For Dummies 

OD (Origin-Destination) matrix, 

228–229, 237

1/fl attening, 33–34

one-dimensional features/objects, 18, 40

one-way paths, 229–230, 234

OODBMS (object-oriented database 

management system), 104–105

OOP (object-oriented programming), 87

operators

AND/OR/NOT, 167

logical, 171

for map algebra, 257, 258, 264, 268

optical geometry, 215

OR search, 245

ordered operations, 270

ordinal (ranked) objects/polygons, 19, 41, 

42, 43, 171

organizational change, 14–15, 301–302, 

313–314

organizational diagrams, 306

orientation, 203–204

orientation of polygons, 173

Origin-Destination (OD) matrix, 228–229, 

237

orthogonal cells (edge to edge), 67, 186, 

267, 272

outerbelts, 48

output devices, 27, 282

overlays, 79, 85–86, 95, 98, 113

overshoots, 131, 132

ownership, land, 36–38, 64

• P •
packaging descriptions, 105–108

pair-wise nearest neighbors, 54

paper maps, limitations, 137

parallel stream patterns, 49–50

pathways, 48

patterns

analyzing/quantifying, 50–54

changes in, 16

coding, 67, 68, 281

comparisons of kind, 96

questions, 37

recognizing, 44–50

PCI Geomatics, 325–326

peaks, 218

people problems, 308–309

perforation of formal regions, 264

perimeter, 267

philanthropic organizations, 305

physical environment, 199, 200

physical geography, 61

physical parameters, 195

picture elements. See pixels

PitneyBowes MapInfo Incorporated, 

320–321

pixels, 120–121

place names, 285

place sequence emphasis, 290

planar projections, 32

planar/spherical coordinates, 186

planet mapping, 94

plotters, vector based, 72

point object concentrations, 168

point of diminishing returns, 205

point to point analysis, 214

pointers, 112, 113

points

about, 18

buffers around, 189

in computerized maps, 79

distance between, 67

in ESRI maps, 86

nearest neighbor analysis, 54

in polygons, 240, 241–243

raster models, 75

as space on maps, 40

symbols for, 42

in topology, 83

in vector systems, 147

polar diameters, 33

political/cultural studies, 299

polygons

about, 18
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as areas, 66, 68

characteristics of, 167, 171–176

codes, 102

in computerized maps, 79

in ESRI maps, 86

logical overlay comparisons, 245–249

position of, 175–176

in raster systems, 267

size of, 168

in the TIN model, 91

in topology, 83

in vector systems, 147

polygons to polygons, 240

polynomial regression, 212

population fi gures, 125, 204

positioning in common, 177–178

possible destinations, closest, 235

pour points, 218, 223

precision, 71

predictability of patterns, 45

prediction, values, 70

presence/absence overlay method, 240

preservation, maps, 129

preservation of properties, 32

primary data, 11–12

primary key, 99

principal meridians, 38

printing, 27, 72, 282

private data sources, 302

private/commercial organizations, 303–304

processes. See cause and effect

product line, 314

prohibitions, 88

projections, 3, 31–34, 35, 96

properties

common, 104, 176–177

sharing, 87, 88, 114

of Z values, 204

proximity, 16, 31

public data sources, 302

puck, 126

punctuation errors in SQL, 167

Pythagorean Theorem, 184–185

• Q •
qualitative data, 280–281

quality considerations

data components, 117–118

grid cells, 77

hand-digitizing data, 126

of line displays, 158

metadata, 133, 134

quantiles, 284

quantitative data, 281–282

quantitative operators, 264

questions for vendors, 329–332

Quicktime (.mov) fi les, 299

• R •
radial stream patterns, 49–50

radiation values, 120

radio-collared wildlife species, 298

Rand McNally, 279

random distributional patterns, 45

random nearest neighbor distance, 53–54

random sampling, 124

ranking, 43, 171–172, 176, 282

raster system searches

about, 137

counting and tabulating, 144–145

software for, 141–143

strategies, 138–141

rasters

about, 1

data, 66–69, 71–72, 89–90, 96, 102

distance measurement, 188

groundwater global functions, 270

layer interaction, 198

models, 73–79

overlays, 250

satellite images compared with, 122

storage as ASCII characters, 96

stream analysis strengths, 222

rational numbers, 97

ratios, 19, 41–42, 55, 207
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ray tracing, 215–217

RDBMS (relational database management 

systems), 98, 102, 105

readability, 26, 287

reader characteristics, 27

real estate companies, 20, 303

reality representation, 26–27

real-time information, 297

reclassifi cation operators, 258

rectangular stream patterns, 50

reference ellipsoids, 33–34

reference maps, 27–29

regional data collection, 205–206

relational database management systems 

(RDBMS), 98, 102, 105

relational joins, 100–101

relations (associations), 98

relative distance measurement, 191–194

relative values, 282

relief organizations, 305

remote sensing, 71, 120–123

repeated sequencing of shapes, 48–50

representation tool, GIS as, 13–14

resampling to coarser grids, 268

resolution quality, 71, 72, 76, 118

results, expected, 152

retrieval ease, 85

reverse engineering, 310–311

review and remediation., 313, 314

right polygons, 83

right triangles, 184–185

right turns, 233

riparian corridors, 222

rise over reach, 203

river types, 49–50

road maps, 29

road network changes over time, 226

robustness of object-oriented models, 

108, 116

routed line cartograms, 290

routings, 294

row duplication, 99

rugged surfaces, 201–202, 205

rules, 27, 208, 233

rush hours, 237

• S •
safety, 88, 189

sample searches, 153–157, 159, 174–175, 

179–180

sampling, 118, 123–124, 177, 205–207, 268

satellite images, 17, 71, 87, 94, 122

satellite radio signals, 119–120

saving searches, 157–158

scalar data, 19

scale

appropriateness of, 118

in group defi nitions, 176

of maps, 24–25, 26–27, 30–31, 284

scanning maps, 125–126, 127

scenic routes, 237, 294

schema, 106

scope of GIS

about, 9–11

GIS collective, 11–15

spatial thinking, 15–19

uses of GIS, 20–22

searches, 77, 99, 144–145

seasonal closings, 237

secondary data, 12

sections, 37

segmentation, data, 110

seismic hazards, 31

selection operators, 258

selective overlay, 250–251

semi-major axis, 33–34

sensory data, 118–123

separation, 192

sequence changes in surface value, 209

sequence of shapes, 48–50

sequential path, 299

service areas, 237–238

set theory, 245–248

setback buffers, 189

shading, 68
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shape of land, 16

shape of polygons, 173

shapefi le, 80

“sharing the property,” 87

shelterbelt networks:, 226

shortest path, 188, 226, 234, 294

.shp extension, 80

Shreve method, 224

shrink-swell clay, 31

.shx extension, 80

signals, 297

sines, 185, 258, 259

sinuosity, 16

SIP (spatial information product), 130, 303

six-year planning horizon, 312

size of land/polygons, 16, 173–174

slope (angle from horizontal), 90, 195, 

203–204, 273

smooth surfaces, 201–202, 205

socioeconomic data, 30, 200

software

algorithms, 275–276

bundling, 286

datum choices, 34

for digitizing, 127

equipment compatibility, 13, 282

pattern analysis, 52

projection conversions, 32–33

for rasters, 66, 141–143

robustness, 143

transportation-specifi c, 226

for vectors, 66

software vendors. See also specifi c vendors
questions for, 329–332

vendors, 317–328

soils, 31, 59, 197

space categories, 40

spacing in group defi nitions, 177

spaghetti model, 80

spatial accuracy, 71

Spatial Analyst, 79, 257

spatial co-occurrence, 180

spatial data, 133

spatial decision-making, 254

spatial information, 160–161

spatial information product (SIP), 130, 303

spatial patterns. See patterns

spatial relationships, 81–84, 180

spatial sampling, 123–124

spatial statistics packages, 178

spatial surrogates (replacement data), 274

spatial thinking, 15–19

species interaction, 192

spectral values, 121, 122

speed, traffi c, 227

sphere of infl uence, 272

spherical conversions, 31–32, 186

spherical Earth distances, 185–186

SQL (Structured Query Language), 

103–104, 151, 152–160, 167

standard deviations, 144, 284

statistical surfaces

character of, 199–204

values prediction with interpolation, 

209–212

working with, 204–208

statistics

data, 118, 123–125, 294–296

functions, 144, 270

operators, 258

as Z values, 204

steepness, 202, 220

STF (summary tape fi les), 125

storage space, 71

Strahler method, 224

straight-line paths, 184–186

stratifi cation of samples, 124

streams

analysis, 217, 223

cells, 223

defi nition, 222–224

ecology, 159

magnitudes, 224

morphometry, 213, 222, 223

ordering, 217

patterns, 49–50, 55

types of, 49–50
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streets to avoid, 294

Structured Query Language (SQL). See SQL 

(Structured Query Language)

sub-basins, 218

subject matter experts, 56

sub-parallel stream patterns, 49–50

substrate modeling, 270

subsurface fl ows, 270

summary statistics, 162, 295

summary tape fi les (STF), 125

supervised classifi cation, 122

surfaces

about, 18, 68

analysis, 206

defi nition, 199

as features, 66

functions, 269

models, 87, 89–91

raster/vector data, 70, 72

types of, 195

surroundedness, 193–194

survey data, 87

symbols/symbology, 25–27, 40–44, 285

symmetrical difference overlay, 245, 

247–248

systems

development costs, 333

operators, 302

sampling, 124

sponsors, 302

users, 301

• T •
table of relations, 99–100

tables, 98–104, 242, 244, 296

tabular reports, 295

tabulation, 162

target cells, 259, 263–264, 272

target points, 214

technological change, 307, 314

telecommunications systems, 214

telephone calls, 297

terrain evaluations, 299

thematic maps, 27, 29–30, 61–65

themes in searches, 78, 152

third-party vendors, 85, 90, 134

three-dimensional features/objects, 18, 40, 

66, 73, 298

tics, 86

TIGER (Topologically Integrated 

Geographical Encoding and 

Referencing), 82, 85, 125

time coding, 141

timeliness, 118

times of day, 237

TIN (Triangulated Irregular Network), 70, 

72, 90–91

title, 284

Tomlin, C. Dana (map algebra researcher), 

253, 255, 256, 270

tools, metadata, 133–134

topographical surfaces

basins, 217–219

fl ow characteristics, 219–221

stream defi nition, 222–224

viewshed analysis, 213–217

topological graphics data models, 112

Topologically Integrated Geographical 

Encoding and Referencing (TIGER), 

82, 85, 125

topology, 81–84

tornados, 52–54

townships, 37

traffi c fl ow

coding, 230

directing, 234–238

impedance in, 228–229

pattern analysis, 231

transportation

gamma index in, 226

impedance in, 227

networks, 158

planning, 37, 243

routed line cartograms in, 290

transportation geography, 61, 64
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transportation-specifi c software packages, 

225

travel directions, 294

trellis stream patterns, 50

trend surface, 212

Triangulated Irregular Network (TIN), 70, 

72, 90–91

tributaries, 218

trigonometry, 185, 203, 257, 258, 259

tuples, 98, 99

turns, 232–233

two-dimensional objects/representation, 

18, 40, 73, 170–176

type of pattern, 52–54

• U •
U turns, 233

UAVs (unmanned aerial vehicles), 21

ugly views, hiding, 214

undershoots, 131, 132

unidirectional paths, 229–230

uniform distributional patterns, 47

union overlay, 245–246

United States, connectivity in, 226

Universal Soil Loss Equation, 197

Universal Transverse Mercator (UTM), 

35–36

university departments, 305

university faculty advice, 342

unmanned aerial vehicles (UAVs), 21

unsupervised classifi cation, 122

updating, 5, 123, 314

UPS, 158

urban impact assessment, 299

urban planners, 9, 51, 239

U.S. Census, 82, 84–85

U.S. Geological Survey (U.S.G.S.)

aerial photography, 120

Digital Elevation Model, 87, 90, 215, 217, 

220, 273

U.S. Public Land Survey System (PLSS), 36, 

37, 38

usability, 280, 287

user interface, 96, 257

user satisfaction, 276

utilities, 30, 51, 64, 226

UTM (Universal Transverse Mercator), 

35–36

• V •
validation, 150, 162–163

value-added data/products, 90, 342

value-by-area maps, 288

values

coding, 67

of height, 70

interpolation, 209

of map themes, 78

of polygons, 173

of symbols, 44

vandalism, 177

variable buffers, 189

vector system searches

about, 147

counting/tabulation/summary statistics, 

161–162

data, 148–151

geography in searches, 160–161

search approaches, 151–152

SQL searches, 152–160

validating, 162–163

vectors

about, 1

data, 66, 69–72, 79–88, 101–102, 147

distance measurement, 184–186, 188

surfaces in, 90–91

vegetation types, 177

vendors. See software vendors

vertices (points), 70, 90, 91

VerySpatial, 6

viewshed analysis, 213–217

vineyards, 303

virtual output, 297–300

vision impairment, 27
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visual hierarchy, 287

visual overlays, 96

vocabulary, 27

volcanoes, 177

volumes, 40, 43, 44, 54, 68, 70

• W •
water accumulation, 217, 218

watersheds, 222

weakest link hypothesis, 31

weather phenomena, 298

Web sites, 6, 33, 133, 294

weighted-based-on-distance method, 211

whole numbers, 97

wildlife specialists, 51

winter tourists, 177

worm’s eye view, 258

worship locations, 67

written commands, 256

• X •
X and Y coordinates, 76–77

• Y •
Yahoo! Maps, 234

• Z •
Z values, 91, 201, 202

zero-dimensional features/objects, 18, 40

zonal functions, 264–268

zones in Universal Transverse Mercator, 

35–36
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