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adjacency matrix, 45, 297, 321 Bayesian analysis, 344
aggregation hierarchical, 348
indices, 32 Bayesian hierarchical analysis, 208-209
Akaike information criterion (AIC), 116, 199, 208 Bayesian hierarchical model, 349
angle block size, 82—-86
classes, 107 blocked quadrat methods, 82
distribution, 243 boundary, 144
turning, 243 angle, 151
angular closed, 144
autocorrelation, 243, 341 clumping, 76
concordance, 241 cohesive, 153, 156, 162
anisotropy, 4, 28, 33, 48, 106-107, 123, 256, 333 ecotones, 142, 161
autocovariance, 209 edge effect, 144, 158
geometric, 116, 133 elements, 152, 156
zonal, 116, 133 first-order derivatives, 149
artificial intelligence (AI), 355 gradual, 144
assumption(s), 13, 17, 97, 309, 332, 334, 346, 351, intermingling, 147
354-355 kernel filters, 149, 160
independence, 248 linear, 142
quasi-stationarity, 109 nonlinear, 142
stationarity, 2, 102, 109, 119, 122, 134, open, 144
136, 214 patch, 138
weak stationarity, 109 persistence, 153, 160
autocorrelation properties, 138, 149, 152
cycles, 9-11, 18-19, 173, 180, 190, 252, 261, rate of change, 150, 154
316, 332 second-order derivatives, 159
cyclic, 180 sharp, 144
directional, 243 statistics, 153
induced, 168, 176 transition zones, 142, 144
inherent, 163, 168, 176 width, 144, 152
matrix, 174, 177 boundary detection
negative, 12 Bayesian areal wombling, 156
serial, 76, 171 Bayesian point wombling, 155
spatial, 83, 138, 163, 183, 228, 270, 281, 332, Canny adaptive filter, 160
334-335, 339, 342, 352-353 categorical-wombling, 155, 161
spatio-temporal, 18 convolution, 149, 356
statistical nuisance, 163 kernel filters, 159
temporal, 12, 228, 247, 254, 335 Laplacian filter, 159-160
autocovariance, 102, 206 lattice-wombling, 149, 152-154, 158, 161
autoregressive, 170, 176, 183 moving window, 149, 356
conditional autoregressive (CAR), 353 multivariate, 148
Durbin, 107 scale-space approach, 160
spatial, 124 triangular-window, 154
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triangulation-wombling, 154, 161, 301, 341
boundary elements, 156
boundary statistics
direct overlap, 156
mean minimum nearest distance statistics, 156
overall mean minimum nearest distance statistics,
157
singletons, 140, 335
brousse tigrée, 12

causal inference, 189, 354
causality, 199, 359
Granger, 192, 355
inference, 202
chaos, 19
circumcircle method, 42, 80, 90, 123, 339
classes
Sturge’s rule, 46
clonal plant, 241, 244, 284, 286
clustering
algorithms, 138, 140
fuzzy k-means, 140, 142
hierarchical agglomerative, 138, 140
k-means, 139-140, 142
spatial, 18, 21-22, 139-140, 152, 155-156, 161,
277
spatial constraints, 139
coefficient(s)
correlation, 268, 276
determination, 195, 215
dissimilarity, 266, 269
Pearson correlation, 276
scaling, 221
community, 1, 5-6, 9-10, 12-14, 16-18, 38-39, 44,
57, 60, 85, 133, 194, 229
competition, 8, 10, 13, 16, 344, 358
complementary combinations, 272
complete census, 6263, 124, 261, 263
complete graph, 302, 306
complete randomness, 121
complete spatial randomness, 3, 52-53, 55, 61,
64-65, 69, 74, 79-80, 96, 99, 121, 287, 293,
296
concept
cyclic change, 10
mosaic cycle, 19, 59
self-organization, 12-13, 19, 256, 282
Condit’s Q functions, 339
conditional randomness, 121
connectance, 297
connectedness, 297, 321, 335
connectivity, 18
algorithms, 139, 155
bishop, 99
functional, 322, 328, 332, 335
matrix, 46, 98, 103, 193, 214-215

Index 395

contiguous quadrats, 33, 40, 45, 60, 86, 340
contingency tables, 178-179
convex hull, 18, 22, 247, 308
correlation, 26, 176, 178, 241, 311
linear, 101, 196
matrix, 170, 352
partial, 174, 178, 197
Pearson, 101, 103, 193-194, 317
serial, 164-165, 179, 182
Spearman, 196, 317
spurious, 51, 197
correlogram
cross-correlation, 118
directional, 109
Geary’s ¢, 107
modified, 255
Moran’s I, 107
omnidirectional, 107, 109, 120, 340
partial spatial, 107
spatial, 107, 192
covariance matrix, 85, 130, 133, 177, 200, 206
covariate variables, 163, 204
cross-correlation, 254, 256
cycle, 254

data
continuous, 24, 88-89, 97, 117, 214, 227-229,
241, 339
discrete, 24, 89, 204, 227, 229, 241, 261
lattice, 98-99
missing, 33, 311
multivariate, 61, 81, 161, 193, 196, 210-211, 288
population, 29, 214
qualitative, 25, 97, 116, 122, 133, 139, 148, 209,
214, 284, 288
quantitative, 25, 29-30, 73, 97, 101, 122, 136,
140, 145, 148, 158, 218, 271, 288, 339
degree of freedom, 55, 163, 189, 208
Clifford’s correction, 177
Dutilleul’s correction, 177
effective sample size, 192
Directed Acyclic Graph, 190
disease ecology, 324
dispersal, 4-5, 11, 13-14, 17-18, 20, 26, 30, 35, 39,
52, 54, 106, 163, 209, 251, 253, 261, 278, 280,
284, 286, 295, 297-298, 302-303, 306,
308-310, 318-319, 325, 354
distance, 45
classes, 4546, 71, 99, 101-103, 106-107, 118,
168, 177, 179, 193, 196, 228, 256, 339
coefficient, 193
distribution, 243
distance decay, 26
distance to independence, 169, 184, 188
distance-based MEM (dbMEM, PCNM),
214-215
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diversity equifrequency
alpha, 259, 262, 269 classes, 46
beta, 17, 214, 226, 259, 261, 265-269, 280-281,  error
325 measurement, 111, 156
biological, 282, 359 Euclidean distance, 40, 45-46, 99, 101, 128, 145,
combination, 271, 273 156, 193, 196, 198, 209, 213-214, 216, 221,
combinatorial, 272, 274, 281 310-311, 339
compositional, 270, 274 experimental
effective number, 264 design, 20, 55, 102, 163
effective number of species, 273 units, 81, 184, 186, 247
entropy, 87, 273-274 exploratory spatial data analysis (ESDA), 189, 207
evenness, 81, 85-86, 263, 273274 exponential decay, 261
first-order, 109, 279 exponential decline, 175, 183
florula, 281 extreme values, 97
gamma, 259, 266, 269
Gleason, 9 feedback loops, 11, 282
Hill’s index, 264, 273 fibre pattern analysis, 286-287, 293
Jaccard, 268-269, 273, 279 angles, 286
local contributions to beta-diversity, 269 bivariate, 288
neighbours, 280 marked, 291
nestedness, 275 neighbours, 288
node overlap, decrease filling, 276 parallelism, 286, 309
second—order, 279 fibre patttern analysis
Shannon-Weaver index, 263, 273 Bézier curves, 291
Shimatani’s K, 280-281 Fourier analysis, 339
Simpson’s index, 258-259, 263, 265 transform, 88, 218
site-pair beta-diversity, 269 fuzzy
Sgrensen index, 268 boundary, 142
spatial, 8, 17, 258, 268, 280, 313, 359 k-means, 142
spatio-temporal, 283 set theory, 140, 142
spectral, 270
turnover, 151, 155, 266-267, 269-270 gap size, 11, 147
zeta, 269 Geary’s ¢, 32
geostatistics, 109
ecological fallacy, 39 Getis’ statistics, 237
ecological hypotheses, 52-53, 311, 342, 359 global spatial statistics, 38, 135, 226, 335
ecological memory, 12, 329 graph, 62, 285
ecological questions, 19, 57, 139, 156, 162, 237, aspatial, 284
338 bipartite, 300
ecotones, 1 complete, 280, 302, 307, 311, 319
edge, 143 connected, 302
types, 143 Delaunay triangulation, 40, 42, 80, 99, 138, 140,
edge effect, 32, 36, 53, 63, 235 154, 215, 235, 280-281, 296, 303
correction, 36, 64, 77, 287 digraph, 297, 300, 309-310
effective number of combinations, 273-274 directed, 352
effective sample size, 169, 177-178 Dirichlet polygons, 43, 125
eigenanalysis, 85, 215, 226 dyadic, 324
asymmetric Moran’s Eigenvector Maps (AEM), empty, 280
215 Gabriel, 42, 215, 312
Moran’s Eigenvector Maps (MEM), 18, 214-215, graph of graphs, 300
217-218, 226 Minimum Spanning Tree, 40, 214, 216, 235, 280,
empty space function, 293 303, 313
environmental gradient(s), 1, 5, 14, 76, 147-148, modularity, 282
211, 260, 265, 270, 278 nearest neighbours, 280, 296
epidemiology, 20, 39, 68, 230, 237, 241, 285, 323 neighbour networks, 40, 299
equidistance networks-of-networks, 326
classes, 46 planar, 235, 296
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relative neighbourhood, 41
signed, 299
spatial, 62, 95, 280, 286, 295, 309-310
spatio-temporal, 229, 244, 249, 359
subgraph, 43, 91, 301-302
tessellation, 43
Thiessen polygons, 125
Ulam tree, 299
Voronoi polygons, 43, 125
graph metrics
bridge, 302
betweenness centrality, 298
centrality, 295, 308
closeness centrality, 298
cut-edges, 297, 302
cycles, 40
diameter, 298, 302, 307
eccentricity, 298, 302
edge matching, 323
link overlap, 323
minimum path length, 302
nestedness, 311
node degree, 297
path length, 298
graph theory, 60, 91, 143, 190, 284, 302
components, 297, 302-303
connectivity, 295, 297
edge connectivity, 302
edges, 284, 295
graph, 295
interaction networks, 295
modularity, 295, 299, 301
nearest point-to-line-neighbour distances, 293
network, 22, 295
node connectivity, 302
nodes, 284, 295
points and lines, 292, 294
random graphs, 285
scale-free, 285
small world, 285
spatial network, 295
spectral gap, 298
Griffith’s index, 229

hierarchical
analysis, 299
hierarchical Bayesian analysis, 354
home range, 17, 241
homogeneity, 297
homogeneous, 2-3, 29
hot spots, 281
hypotheses
hierarchy, 248, 293

independent and identically distributed (i.i.d.), 38, 351
independent variables, 125, 174, 176, 204, 260, 311

index of dispersion, 81

Index 397

inferential tests, 34, 163, 199

information theory, 21, 263

inhomogeneous, 4

integrated nested Laplace approximations (INLA),
209

interaction networks, 326

isotropy, 4, 28, 48, 103, 106, 136, 215

join count statistics, 98, 286
second-order neighbour, 99
spatio-temporal, 229

kernel
adaptive, 207
fixed, 207
kernel filter, 335
kernel function, 254
Kriging, 114, 341
blocked, 131
co-Kriging, 133, 253
conditional annealing, 124, 133
error, 129-130
indicator, 133
indicator function, 116
Lagrangian multiplier, 129
multivariate, 133
nonlinear, 132
ordinary, 132
punctual, 131
stratified, 133
three-dimensional, 128, 130
universal, 132
variance, 129, 131

lack of independence, 26, 44, 55, 83, 102, 106-107,
163, 179, 188, 199, 228, 273, 334, 342
lacunarity, 86
landscape
circuit theory, 309
circuitscape, 309
connectivity, 247, 251, 301, 308-309, 322, 328
corridor, 302, 309
dynamics, 144
fragmentation, 26, 39, 86, 301, 309
functional network, 301
genetics, 308
heterogeneous, 13
metrics, 30
node removal, 306-307
linear
collinear, 211
interpolation, 126
nonlinear, 126, 259
spatial dependence, 355
local
cold spots, 121
Geary’s ¢, 122
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local (cont.)
Getis’ statistics, 121, 339
hot spots, 121
Moran’s 1, 122
local analysis
Getis’ statistics, 336
local indicator of spatial association (LISA), 119
local Moran’s I, 120
local spatial analysis, 134
local spatial statistics, 135, 335

machine learning (ML), 355
macroecology, 21, 270
Mantel test, 32, 193, 234, 266, 269
correlogram, 196, 254
Hadamard product, 194
partial, 197, 213
mark correlation, 288, 339
Markov chain
first-order, 246
Markov Chain Monte Carlo (MCMC), 208-209,
346-347, 353
Markov model, 179-180, 246
mark-recapture, 228
Matérn model, 209, 353
metacommunity, 13-14, 16-18, 209
neutral dynamics, 14
paradigms, 14
patch dynamics, 14
species sorting, 14
metapopulation, 12-13, 16-18, 209, 286, 310, 323,
327, 354
metaweb, 16, 325
modifiable area unit problem (MAUP), 39, 118, 191
Monte Carlo, 67
simulation, 58, 182
Moran’s I, 32
movement, 17-18, 35, 209, 229, 243, 261, 295,
297-298
analysis, 241
animal, 4, 227, 229, 241, 246, 249, 294, 296,
308-309, 311
biased correlated random walk, 246
complete avoidance, 248
correlated random walk, 249
complete randomness, 248
crossing, 248
ecology, 249
path, 228, 243, 293, 300
random walk, 244, 308, 318
rapid, 248
rapid crossing, 249
segment, 246
moving window, 171, 231, 237
isotropic, 109
multilayer, 313
spatial graph, 296

versatility, 318, 328
multilayer networks, 301
multiple tests
Bonferroni correction, 106, 120, 169, 336
Bonferroni progressive, 107
multiscale, 359
multiscale analysis, 17, 32, 62, 189, 268
quadtree decomposition, 158
wavelet decomposition, 158
multispecies
analysis, 71, 85-86
interactions, 8, 301, 313
multivariate analysis, 60, 79, 90, 225, 260, 299

nearest neighbours, 40, 75, 226, 276, 316, 352
hierarchy, 40
mutually, 40
neighbour
hierarchy, 44, 296
refined nearest, 63, 65
search, 120
neighbour rules
algorithms, 98
bishop, 40, 45, 99
queen, 99
rook, 99, 180, 205
neighbourhood
effects, 119
matrix, 213
penalties, 191
search, 32, 129-130
network, 285
connected, 317
cycle, 317
dynamic, 298
dynamics, 17, 327
edge matching, 317
exponential random graph models, 324
hierarchical, 43
hierarchy of neighbours, 296, 301
meta, 16
multilayer, 253, 313
multilayer temporal, 319
multilink, 323
multiplex, 315, 329
network-of-networks, 16
path, 317
social, 324
spatio-temporal, 234, 249-250, 313, 316, 318, 325
spatio-temporal multilayer, 313
supra-Laplacian, 321
topology, 54, 100, 135, 235, 321-322
triad completion, 316
network theory, 295
network-of-networks. See graph of graphs
nonrandom, 4, 16-17, 26, 249, 274
nonrandomness, 6, 67, 81, 338
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non-stationarity, 2, 37-38, 75, 152, 162, 186, 189,
210, 237, 243, 333, 335-337, 339, 341
null model, 3-4, 10, 29, 65, 147, 230, 244, 322-323

ordination

canonical correspondence analysis (CCA), 145,
210

discriminant functions, 145

horseshoe effect, 267

Mahalanobis distances, 145

multiscale (MSO), 85, 213, 339

multivariate analysis, 148

partial CCA, 211, 217

partial RDA, 211, 214, 217

principal components analysis (PCA), 85, 145,
211, 215, 223

principal coordinate analysis (PCoA), 214

redundancy analysis (RDA), 145, 197, 210

partitioning
temporal, 282
patch, 138
patches, 138, 337
path, 246, 297, 302
complexity, 248
crossing, 248
cycles, 246
directional, 246
least-cost, 309-310, 318
length, 247, 281
shortest, 234
tortuosity, 246247, 341
path analysis, 190, 198, 311
pattern, 296
aggregated, 26, 67, 76, 339
association, 98, 178
brousse tigrée, 28, 253
checkerboard, 149, 272
clumping, 17, 52, 61-64, 68, 71, 75, 77, 81, 288,
296, 338
Fibonacci spiral, 184
heterogeneous, 14
homogeneous, 30, 136, 151, 281, 331
inhomogeneity, 37
inhomogeneous, 75
multispecies, 71
nonrandomness, 145
overdispersed, 26
overdispersion, 52, 61-64, 70, 77, 81, 288, 291
patchiness, 1-3, 5, 13, 17, 26-27, 29, 35, 50, 52,
99, 107, 163, 173, 180, 183-184, 212, 216, 261,
267, 342
patchy, 9, 99, 332, 339-340
random, 37, 99
scale, 83, 215
segregation, 66
spatial, 221, 256, 276

Index 399

spatio-temporal, 229
temporal, 256
trend, 212
underdispersion, 52, 61, 64
uniform, 1, 14, 34, 99
wave, 178, 220, 256
pilot study, 37, 184, 186, 336
point pattern analysis, 17, 61, 95, 230, 237, 287,
296
bivariate, 8, 66
Diggle’s function, 63, 66
empty space function, 63, 65
event—event distance, 62
event-to-nearest-event, 70
marked, 17, 19, 75
multivariate, 43, 69-70, 280
nearest neighbour function, 293
point events, 52
point-event, 288
point-to-nearest-event, 70
refined nearest neighbour, 63
thinning, 68
univariate, 95
Poisson distribution, 2, 64—-65, 81, 96, 348, 351
Poisson space-time joint index, 229
polygon change
events, 240
polygon change analysis, 18, 22, 229, 240
population data, 339
Principal Coordinates of Neighbour Matrices
(PCNM, dbMEM), 214
processes
allelopathy, 8
biological, 5
competition, 6, 8, 19, 52, 57, 65, 71, 147-148,
286, 300, 352
ecological, 4, 6, 14
endogenous, 26
exogenous, 26
facilitation, 6-7, 9, 57, 352
heterogeneous, 37
homogeneous, 3, 61, 73
induced, 26, 344
inherent, 26, 344
inhibition, 9
inhomogeneous, 3—4, 73
isolation by distance, 14
marked, 60
mass effects, 14
mutualism, 57, 352
non-stationary, 4
parasitism, 352
phenology, 251
pollination, 286
predation, 6, 286, 352
spatial point, 1
spatial stochastic, 4
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Index

processes (cont.)
stochastic, 1
succession, 9, 19
tolerance, 10
proximity, 16
matrix, 204
sampling locations, 126
spatial, 251, 271, 319, 324
spatio-temporal, 234
pseudo-replication, 254, 256

quadrat variance analysis, 95

quadrat variance methods
paired quadrat variance (PQV), 82
random paired quadrat frequency, 230
three term local quadrat variance (3TLQV), 82
triplet quadrat variance (tQV), 82
two term quadrat variance (TTLQV), 82
two-dimensional, 86

random effect, 111, 209, 350
randomization, 67, 296, 323
bootstrap, 54, 117, 182, 192
caterpillar, 182
complete, 120, 152, 162, 180, 199
hierarchy, 52
jackknife, 182
permutation, 55
reference distribution, 54-55
restricted, 55, 57-58, 68, 84, 152, 162-163,
180181, 192, 199, 275, 286, 290
toroidal shift, 56-57, 68, 181
randomization tests
torus distances, 36
randomness, 81
reference distribution, 179-180, 182, 195, 215, 230
regression
autoregressive, 22, 162, 167, 204, 344
autoregressive moving average (ARMA), 204
complete independence, 164
conditional autoregressive (CAR), 58, 124,
204-205, 208-209, 353
double autoregression, 165
double dependence, 175
first-order autoregressive, 204
generalized least-squares (GLS), 203, 208
generalized linear mixed model (GLMM), 203,
208, 353
geographically weighted regression (GWR), 22,
203, 206
induced autoregression, 165
induced dependence, 174-175
inherent autoregression, 165
inherent dependence, 169, 175
Kriging, 203
linear, 195, 197, 215
Markov model, 204

moving average (MA), 107, 171, 205
moving average models, 124, 176
multiple, 50, 126, 210, 213-215, 217
multiple regression on distance matrices
(MRDM), 199
ordinary least squares (OLS), 200
polynomial, 126, 213
random effect, 203
residual analysis, 201
resource-selection functions (RSF), 353
simultaneous autoregressive (SAR), 58, 124, 177,
204
spatial, 22, 191, 203, 269
spatial dependence, 353, 355
spatial error models (SEM), 22, 203
spatial filtering, 107, 204, 217
spatial independence, 164
spatial lag, 204
spatio-temporal autoregressive (STAR), 352
residual sums of squares (RSS), 199
response
linear, 352
nonlinear, 11, 282
restricted randomization, 180, 196, 215, 249, 342,
355
Ripley’s K, 17, 32, 52, 63, 66, 72, 96, 123, 226,
235, 265, 287, 337-339
bivariate, 66
indicator function, 64
three dimensions, 79
Ripley’s L, 66, 71
robustness, 298

sample data, 133, 339
sampling, 184
sampling design, 20, 31, 34, 39, 97, 117, 139, 142,
216, 344
spatial, 142, 145
sampling units
aggregated, 33
change of support, 118
coarse graining, 39
contiguous quadrats, 81, 97, 147, 178, 218, 230,
350
grain, 31, 259
modifiable areal unit problem (MAUP), 354
resolution, 31
voxel, 86
scale, 85, 89
scaling, 38
spatial, 136
temporal, 39, 136
scales of pattern, 81-82, 340
scan statistics, 122
search
neighbour, 120
search window, 35, 50, 60, 226
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segregation, 288, 339 local, 119
semi-variance, 32, 111 second-order, 50, 65, 70
similarity matrix, 215 spatial structure, 359
spatial spatially constrained clustering, 299
aggregation, 58 spatio-temporal

autocovariance, 102, 111
confounding, 201
contingency, 212
correlogram, 106
dependence, 26, 51, 58
edge, 252

heterogeneity, 261

lag, 33, 102, 331

legacy, 212

predictor, 206, 217, 225
range, 15, 106-107, 117, 196
resolution, 212

analysis, 5, 17, 21-22, 192, 229, 237, 249, 251,
286, 323, 330, 360

association, 230

autocorrelation, 228

clustering, 234

clusters, 237

data, 156, 189, 256, 308, 330

digraph, 237

dimensions, 20

domains, 23, 31, 336

Griffith’s index, 228

scale, 270, 330

scale, 259, 281, 335 Spatial-Temporal Analysis of Moving Polygons

spillover, 191

(STAMP), 240, 326, 328, 355-356, 359

variance, 111 spatio-temporal graph

spatial autocorrelation, 17-18, 111, 163, 170,

disease spread, 249

176-177, 279 spatio-temporal network

confounding, 59
correction, 177
degree, 118, 192-193

disease spread, 329
spatial efficiency, 318
temporal efficiency, 318

diagnostic indicator, 58 species

estimation, 58

Geary’s ¢, 103, 111

H Moran statistic, 122

Moran’s I, 102, 111, 196, 211, 215

negative, 27, 59, 75-76, 103, 106, 173, 178, 215
nuisance, 188

parametric tests, 58

composition, 5, 44, 189, 214, 229, 260, 265-266,
271, 279-280, 282, 299, 311

diversity, 258

interactions, 16

multiple, 84

response, 148

unimodal curve response, 6, 211

positive, 83, 215 species interaction, 18

predictor, 59 motifs, 91

proxy, 59 species interaction network

range, 186 trophic network, 300

sampling, 59 species-area curve, 259

second-order, 101 spectral analysis, 90, 321

shape, 28 spectral decomposition, 214, 218, 226
significance, 34 stationarity

Type I error, 186

intrinsic hypothesis, 38

spatial dynamics, 5, 13 1, 243

spatial extent, 270, 336 lack, 120

spatial interpolation second-order, 109, 132
inverse distance weighting, 124, 126 strong, 2
Kriging, 124, 128 weak, 2, 132
proximity polygons, 124 stationary, 37
trend surface analysis, 124, 126 stochastic spatial modelling, 342

spatial partitioning, 136, 301 study area

spatial pattern, 6 extent, 259

spatial pattern analysis, 221 survey

spatial sampling design, 185, 342
optimal, 131 synchrony, 252-253, 256

spatial statistics
first-order, 49 Tavaré’s method, 179
global, 119 temporal
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temporal (cont.)
analysis, 227
cycles, 10, 253
explicit, 12, 17, 20, 31
lag, 331
network, 318
sampling interval, 229-230, 234-235, 310,
318
scale, 13, 20, 189, 335
tessellation, 21, 40
three-dimensional, 1
threshold distance, 44, 216, 276, 302-303
time lag, 228, 254
time series, 107, 117, 122, 163, 204, 235, 252, 254,
256, 336, 356
Tobler’s Law, 97, 261, 332
topology, 22, 285
transition probabilities, 179
travelling waves, 253, 256

variance partitioning, 216
variance—covariance matrix, 85, 129, 204-205, 210,

omnidirectional, 86
sample, 111
semi-variance, 111
sill, 111, 113, 128, 133
spatial range, 111, 216
spherical, 208, 216
tail locations, 116
theoretical, 111, 129, 133
unbounded, 113
variography, 31
semi-variance, 103, 111
Voronoi polygons, 43

wavelet, 32, 95
boater, 80, 90
continuous decomposition transform (CWT), 220
correlation, 90
covariance, 90, 340
discrete decomposition transform (DWT), 220
French top hat (FTH), 89
Haar, 89, 146, 210
hierarchical transform, 214

213 maximum overlap discrete transform (MODWT),
variance-to-mean ratio, 50, 81, 86 221
variogram Mexican hat, 89, 340

bounded, 113
cross-covariance, 118
cross-validation, 130
directional, 116

empirical, 213
experimental, 111, 128, 133

Morlet, 89-90

multiscale analysis, 158
scalogram, 221

transform, 89, 158, 214, 220-221
variance, 89-90, 158, 221

Walsh transform, 88, 90

head locations, 116 weight matrix, 46, 119, 205
linear, 208

multivariate, 213 zone of influence, 106, 333
nugget effect, 111 zone of overlap, 6
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