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Some index entries refer to figures and tables. These entries are identified by either an ‘f” or a ‘t’, so, for example,
‘226f. 8.6’ is p. 226, Figure 8.6, and ‘187t. 7.1 is p. 187, Table 7.1.

95% confidence interval map, 218, 226f. 8.6, 230 brushing, 82

accuracy, 46, 47f. 2.8, 212
accuracy assessment, 105, 229
acoustic remote sensing, 116
acoustic seafloor survey, 117f. 4.15
active remote sensing, 92
aerial photography, 93, 122, 130, 150, 189
Al Wajh Bank

Saudi Arabia, Red Sea, 195f. 7.3
Aldabra Atoll, 103, 135
Aldabra vegetation classification, 137t. 5.3
Analysing Boundaries Using R

AMBUR, 142
anisotropy, 25
ANOVA, 203
area, 58
aspect, 72
assumptions of classic regression, 206t. 7.3
atmospheric correction, 102
attribute accuracy, 46
attribute join, 59, 60
attribute query, 76
autecology, 16
autocorrelation studies, 166t. 6.1, 167t. 6.2
autocovariance, 160
autoregression, 205
axiom of correct specification, 201
azimuthal projection, 34

base station, 51

basic elements of a map, 238

bathymetric mapping, 119t. 4.4

bathymetric position index, 113
BPI, 209

bathymetry, 113, 184

Bayesian model, 187t. 7.1

Benoit Mandelbrot, 215

Bernoulli probability, 69

biogeomorphological system, 1f. 1.5

bivariate regression, 205

Boolean logic, 2, 75

Brian Harley, 236

Bruce Heezen, 86

Bruun rule, 231
buffer, 58

Cartesian coordinate, 34
cartography, 85
Catalonia, 172
cell-based simulation model, 187t. 7.1
change detection, 94, 127, 128f. 5.1
change detection matrix, 135
change map, 135
change raster, 146
change vector analysis, 134
charge-coupled device
CCD, %4
charts, 127
chi-square test, 203
choropleth map, 84, 239
Choynowski test, 67, 68f. 3.5, 68t. 3.1
cliffs, 15t. 1.1
closed system, 20
clustered points, 60
coastal boundaries, 24
coastal landscapes, 189f. 7.2
coastal management, 26, 241
coastal morphodynamics, 14
coastal processes, 21, 90f. 4.3
coastal vegetation, 222
coastal vulnerability analysis, 5, 231
coastal zone, 13
Compact Airborne Spectrographic Imager
CASI, 95f. 4.5
compass traverse survey, 91t. 4.1, 122
competition, 7, 156
complete spatial randomness
CSR, 66
completeness, 46, 47
conceptual model, 1f. 1.8, 20, 187t. 7.1, 193, 208f. 7.8
conceptualisation, 36, 37f. 2.3, 190
conditional statement, 76, 77t. 3.2
confidence interval, 218, 224
confidence interval map, 225
confirmatory statistical analysis, 2
conformal projection, 34
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confusion matrix, 229, 229t. 8.1.
conical projection, 35, 35f. 2.2
consistency, 46, 48

contextual analysis, 72
contextual operators, 58
continuous dataset, 38
continuous spectra, 106
contour, 239

control station, 51

coordinate, 34

coral reefs, 15t. 1.1

correlation coefficient, 204
correlogram plot, 162f. 6.4
costs and benefits of GIS, 242t. 9.2
covariance function, 25, 160
covariate, 191

critical cartography, 236

critical thinking, 236
cross-product, 160

cyclone frequency, 219
cylindrical projection, 35, 35f. 2.2

data quality, 46
data redundancy, 40
database servers, 243
database structure, 55
datum, 34
degrees of freedom, 171
dependent variable, 192, 193
derivative analysis, 106
descriptive resolution, 48, 97, 98f. 4.6
descriptive statistics, 221
deterministic interpolator, 179
Diego Garcia Atoll, 147f. 5.5
differential GPS, 46
diffusion, 6
digital atlas, 244
digital elevation model, 38f. 2.4, 209, 230
digital map, 29
digital number, 47, 94
Digital Shoreline Analysis System

DSAS, 142
digitisation, 39
digitise, 41, 42, 48
directional dependence, 24, 25
disciplines

coastal disciplines, 12
discrete LIDAR, 115f. 4.14
discrete object, 37
discrete return LiDAR, 115
dispersal, 7
dispersed points, 60
distance, 58
distance bands, 164
distance decay, 58
disturbance, 19, 19f. 1.7
drone, 111f. 4.12, 112

dynamic brushing, 82
dynamic link, 82

east Australia, 128
echosounder, 117
ecological interaction, 7
ecology, 16
edge effect, 24, 25
electromagnetic radiation, 92
electromagnetic spectrum, 92, 99
ellipsoid, 33
empirical, 1
empirical approaches to bathymetry estimation, 118
empirical autocovariance function

EAF, 182
empirical model, 187t. 7.1
endogenous effects, 170
environmental controls, 9
environmental gradient, 24
environmental processes, 194t. 7.2
equator, 34
error, 49, 51t. 2.4, 150, 212
error matrix, 229, 229t. 8.1, 230
error propagation, 153, 221
event-event intensity estimate, 65
exogenous effects, 170
experimental design, 190
experimentation, 188, 190
explanatory and a predictive modelling, 200f. 7.6
explanatory model, 157, 186, 199
explanatory spatial data analysis, 27t. 1.3
explanatory variables, 202
exploratory data analysis

EDA, 79
exploratory spatial data analysis, 2, 21, 27t. 1.3,

81t. 3.3, 83f. 3.11

ESDA, 79

exploratory techniques, 26

F function, 65

falsification, 234

Fast Line-of-sight Atmospheric Analysis of

Spectral Hypercubes

FLAASH, 102

feature space, 98, 100t. 4.3

feedback, 192

fetch distances, 196f. 7.4

field dataset, 38

field object, 37

field of view, 97

field sampling, 24

field spectroscopy, 108

fieldwork, 23

first-order effects, 61

fjord, 15t. 1.1

flow, 72

FNode, 55
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focal operator, 72
fractal, 22
function, 26, 191

G function, 65

Gaussian curve, 218f. 8.3

Geary’s ¢ statistic, 159, 160

general systems theory, 192

geodesy, 33

geographic coordinate, 34

geographic matrix, 31

geographical analysis, 58

geographically weighted regression, 205

geomorphology, 20

georeference, 41

geospatial referencing, 34

geostatistical analysis, 157

glaciers, 15t. 1.1

glint removal, 102

global analysis, 154, 155f. 6.1

global interpolator, 178

global operator, 72

global positioning systems
GPS, 50

global statistics, 53, 82

goodness of fit, 171

Google Earth, 236, 243

Google My Maps, 123f. 4.17, 124

GPS receiver, 51

gradient, 4

Great Barrier Reef, 128

ground control point, 41
GCP, 41

ground referencing, 107, 11f. 4.10

ground truthing, 107

hardware, 241

heuristic model, 187t. 7.1
hierarchical database, 56, 56f. 2.13
homoscedasticity, 206t. 7.3
horizontal accuracy, 108
horizontal sextant, 91t. 4.1
human resources, 242
hydrographic chart, 127
hyperspectral methods, 106
hyperspectral sensor, 96
hypothesis, 190, 203, 234

image classification, 42, 103

image classification algorithm, 99
image pre-processing, 101

image ratio, 133

image regression, 132

image segmentation, 103

image space, 98

independence of observations., 206t. 7.3
independent variable, 192, 193

inertial measurement unit
IMU, 46

inferential methods, 26, 27t. 1.3

inferential statistical analysis, 2

interaction effect, 176

interferometric sonar, 117, 118

interpolation, 28, 154, 158, 178

interpolation approaches advantages and

disadvantages, 181t. 6.3

intersect function, 77

intertidal zone, 13

interval, 43, 44

inverse distance, 164

inverse distance weighting
IDW, 179

join-count test, 158, 159f. 6.2

kappa coefficient, 230

Karl Popper, 191

kernel, 63, 221

kernel estimates, 63, 64f. 3.3
kite, 112

kriging interpolation, 180
Kulldorff’s scan test, 67

Landsat sensor, 130

landscape, 10, 88

landscape ecology, 16

landscape pattern, 17

latitude, 23, 34

level of measurement, 44t. 2.2

LiDAR profiler, 114f. 4.13, 115

LiDAR waveform sensor, 115

light detection and ranging, 113
LiDAR, 113

likelihood function, 69

linear regression, 205

linear wave theory, 193

live coral cover, 207

Lizard Island, 207, 208f. 7.7, 210f. 7.9, 227f. 8.7

local analysis, 154, 155f. 6.1

local interpolator, 178

local neighbourhood, 156

local operator, 72

local statistics, 53

localised indicators of spatial associated
LISA, 82

location query, 76

locational accuracy, 46

longitude, 23, 34

Low Isles, 120, 121f. 4.16

major range, 25
many-to-many relationship, 56
many-to-one relationship, 56
map, 151
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map accuracy, 98f. 4.6
map algebra, 2, 27t. 1.3, 28, 73
map colour scheme, 239
map contrast stretch, 239, 240f. 9.1
map design, 239
map projection, 35f. 2.2
map scale, 48, 96, 97t. 4.2
map validation, 228
mapping, 28, 29f. 1.9, 85
margin of error, 148
Marie Tharp, 86, 87f. 4.1
marked point patterns, 60, 61f. 3.1
maximum likelihood classification, 28
mean centre, 61, 62f. 3.2
mean sea level, 23
measurement, 188, 190
measurement level, 43, 43f. 2.7
measurement scales, 45t. 2.3
measures of spatial autocorrelation, 165
median

statistical median, 216
Mediterranean, 172
meridian, 34
metapopulation ecology, 16
minor range, 25
model development, 188, 188f. 7.1
model misspecification, 171
model specification, 170
model types, 187t. 7.1
modelling, 28, 29f. 1.9
monitoring coastal change, 28, 29f. 1.9, 126
Monte Carlo randomization, 67
Monte Carlo simulation, 221
Moran scatterplot, 160
Moran’s I, 160
Moran’s [ scatterplot, 161f. 6.3, 174f. 6.8
Moran’s [ statistic, 159
Moreton Bay, 169f. 6.6
morphodynamics, 14, 20
morphometric model, 22
mosaic, 17
moving window, 63, 221, 225
multi-beam echosounder, 117
multi-beam sonar, 118
multi-collinearity, 206t. 7.3
multi-criteria decision analysis, 3, 77, 80f. 3.10
multiple testing problem, 68
multispectral satellite sensor, 131t. 5.1
multi-temporal analysis, 143
multivariate regression, 205

Nantucket Island

Massachusetts, 143
NDVI, 134
nearest-neighbour methods, 65
negative feedback, 22, 192
negative spatial dependence, 156
neighbourhood, 156, 164, 165f. 6.5

neighbourhood-context effect, 176

network, 71

network connectivity, 72

network database, 56, 56f. 2.13

node, 39, 55

nominal, 43

non-stationary, 53

normal curve, 218f. 8.3

normal distribution, 217

normalised difference vegetation index, 222
NDVI, 133

nugget, 163

null hypothesis, 203

numerical model, 187t. 7.1

object, 37

object-based classification, 103

objects, 103

observation, 188

Occam’s razor, 202

one-to-many relationship, 56

one-to-one relationship, 56

online mapping, 245

open-source applications, 245t. 9.4

open system, 20

optical rangefinder, 91t. 4.1

optimisation approaches to bathymetry estimation,
118

ordinal, 43, 44

ordinary kriging, 180

ordinary least squares regression, 176, 204

organizational practice, 241

orthorectification, 42

overall accuracy, 229

overlay function, 58, 59, 77

parallels, 34
parsimony, 202
passive remote sensing, 92
Patagonia, 222
patch, 16
patch assemblages, 17
patch characteristics, 17, 18t. 1.2
patch dynamics, 17
patch metrics, 17
patch mosaic, 17
patch shape, 17
patch size, 17
patch structure, 17
Pearson correlation coefficient, 204
permafrost, 15t. 1.1
photogrammetry, 145
physical model, 187t. 7.1
pixel, 38, 103
place
location as place, 4
plane-table survey, 91t. 4.1, 120
point density, 63
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point intensity, 63
point patterns, 60, 62f. 3.2
point—event intensity estimate, 65
Poisson distribution, 67
polygon adjacency, 55
polynomial, 182
portal, 244
positive feedback, 21, 192
positive spatial autocorrelation, 8, 157
positivist, 235
post-classification comparison, 135
power of maps, 235
precision, 39, 40f. 2.5, 46, 47f. 2.8, 212
prediction, 27
predictive habitat mapping, 16
predictive model, 157, 186, 199, 208
predictive spatial data analysis, 27t. 1.3
primary data, 41
principal components analysis

PCA, 134
probability

p-value, 203
probability model, 187t. 7.1
problem solving, 234
process scales, 10
producer accuracy, 230
projection, 34
proximity, 58

quadrat, 63

quantitative revolution, 1
quartic function, 63
queen configuration, 164

radiance, 46

radiative transfer modelling, 102

range, 163, 175

raster data, 38f. 2.4

raster map, 106

ratio, 43, 44t. 2.2, 45, 45t. 2.3

reef island changes, 141t. 5.5

regional analysis, 33, 33t. 2.1

regression model, 177f. 6.11

relational database, 56, 56f. 2.13

relational join, 60

remote sensing, 39, 92

remote sensing image domains, 99f. 4.7
feature space, 98

remote sensing systems, 93f. 4.4

representation, 36, 37, 37f. 2.3, 190

resample, 150

residual, 222

residual mapping, 222, 224

resistant statistics, 81

resolution, 46, 48, 97t. 4.2

Ripley’s K function, 65, 66f. 3.4

RMS, 153

Robinson Projection, 35

rocky coasts, 15t. 1.1

rook configuration, 164

root mean square error, 46, 49
RMSE, 214

rugosity, 113, 209

sampling design, 171

sampling scheme, 53, 54f. 2.12

sampling variance, 204

satellite image, 39

satellite remote sensing, 93

scale, 10, 193

scan, 41

sea ice, 15t. 1.1

seagrass, 19

seagrass cover, 19f. 1.7

seascape, 10, 88

secondary data, 41

second-order effects, 61

semivariogram, 25, 160, 161, 162, 175, 176f. 6.10

semivariogram plot, 162f. 6.4

sensitivity analysis, 212, 219, 220f. 8.4

sensor accuracy, 97

shark attack, 69, 70f. 3.6

shifting mosaic, 17

Shoalhaven Estuary, New South Wales, 183f. 6.13

Shoreline, 126

shoreline movement, 148

Shuttle Radar Topography Mission
SRTM, 243

side-scan sonar, 117

sill, 163

sill point, 175

simple to general model building, 202

simulation, 27

single-beam echosounder, 117

slope, 72, 113

software, 242

SONAR, 114f.4.13, 116

sound navigation and ranging

SONAR, 116
sound waves, 116
space, 4

location as space, 4
spatial analysis, 1, 31
spatial autocorrelation, 9, 157
dimensions, 168
nature/cause, 170
spatial autocovariance function, 160, 163
spatial data infrastructure, 244
spatial data matrix, 31, 32f. 2.1
spatial dependence, 2, 54, 156, 203
spatial dimensions of patterning, 167
spatial error model, 16, 205, 227f. 8.7
spatial interpolation, 178
spatial join, 59
spatial lag, 54, 171, 205
spatial processes, 6
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spatial referencing, 23
spatial resolution, 48, 50, 4f. 2.10, 96, 97t. 4.2
spatial structure, 157
spatial weights matrix, 82, 164, 176, 205
spatially lagged autoregression, 176, 209
autoregression, 16
spatio-temporal ranges, 10
species distribution model
SDM, 6
specification of a model, 201
spectral angle mapping, 106
spectral library, 109
spectral resolution, 94, 100t. 4.3
spectral signature, 108
spectral space, 98
spectral unmixing, 106
spectral waveband, 99
spectrometer, 109f. 4.11
spectrophotometer, 94
specular reflection, 102
spline interpolator, 180
spread, 46
standard deviation, 216
standard distance, 61, 62f. 3.2
standard error, 217
standard normal distribution, 218f. 8.3
stationarity, 9, 53, 82
stationary spatial process, 218
statistical assumption, 157
statistical inference, 200, 201
statistical mean, 216
statistical range, 25
stochastic error, 213
stochastic interpolator, 179
structure, 26, 191
Structured Query Language
SQL, 76
supervised image classification, 103, 124
suspended sediment concentration, 197
suspended sediment concentration map, 198f. 7.5
system, 186
systematic error, 213, 214f. 8.1

table join, 59

tacheometry, 91t. 4.1

tau coefficient, 230

temporal resolution, 48

terrain derivatives, 72

terrain variables, 209

Topographical Compartment Analysis Tool
TopCAT, 145

thematic resolution, 48

theodolite triangulation, 91t. 4.1, 120

theory development, 188, 191

threshold, 22

tidal datum, 22

tides, 23

time-series analysis, 127

TNode, 55

Tobler’s first law of geography, 8, 156, 163, 177,
203, 206

topology, 55

training data, 105, 108

transducer, 117

trend surface analysis, 73, 74f. 3.7

triangulation, 122

tsunami, 231

T-test, 204

type I error, 204

UAV platform, 112

UK coastline length, 216f. 8.2

uncertainty, 148, 212, 215

uniformitarianism, 87

union, 59

union function, 77

univariate image differencing, 132

universal kriging, 180

Universal Transverse Mercator
UTM, 35

unmanned aerial vehicle, 111f. 4.12
UAVY, 112

unsupervised classification, 103

urbanised coasts, 15t. 1.1

user accuracy, 230

variable, 192

variance, 46, 163, 217
variance-to-mean ratio, 67
vector data, 38f. 2.4

vector dataset, 38

vector map, 106

vector resolution, 48
Vegetation change matrix, 140t. 5.4
vertical linear error, 231
vertice, 39, 55

visualisation, 61, 237
volumetric change, 145, 146

water column correction, 102

water turbidity, 197

wave energy, 193

wave exposure, 196

waveband, 94

waveform LiDAR, 115f. 4.14

wavelength, 94

Web atlas, 244, 244t. 9.3

‘Web viewer, 124

weights matrix, 82

wetlands, 15t. 1.1

Worbarrow Bay, UK, 79f. 3.9
Lulworth Cove, UK, 78

World Geodetic System
WGS 1984, 34

World Ocean Floor Panorama, 89f. 4.2

zonal operator, 72
zones, 55
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