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3D, 36, 44, 48, 162, 164, 165, 168, 211, 215,
216,230, 231, 253

ABM. See agent-based model
CHANS, 65. See agent-based model,
coupled human and natural
systems
ecological economics, 65
empirical, 69
farming, 60
fire, 74
flooding, 234
forest, 74
household energy consumption, 70
household risk perception, coastal,
182
irrigation, 71
marine, 161, 182
regional scale, 69
tourism, 182
absorption rate
storm water model, 226
accessibility
data, 240, 294
movement, 24, 347
software, 69, 119, 217
acidification
marine, 175, 176
acoustic technology, 186
aerial photograph, 34, 186
aesthetic, 20, 21, 23, 180
agent-based model, 10, 62, 181
BIM, 293
flooding, 234
agent-based modelling, 10, 56, 57, 60, 61, 65,
71,74,76
Agreement (international law)
Aarhus Declaration, 40, 48
Arhus Convention, 5
Convention on Biological Diversity, 5
EC Nitrates Directive, 117
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EU Water Framework Directive, 106,
109, 118, 119, 121, 122, 130
European Landscape Convention, 5,
25, 41
INSPIRE, 290, 292
Landscape
European Convention (ELC), 48
Paris Agreement, 154, 156
UN Framework Convention on Climate
Change, 154, 184
UNESCO World Heritage
Convention, 19
Agricultural Knowledge and Innovation
Systems (AKIS), 31
albedo, 248, 252, 254, 266
algorithm, 57, 61, 62, 63, 67, 158, 277, 283,
288, 329
conflict, 65
alkalinity, 168
API, 289, 290
area-based conservation, 100
artistic, 20
assumption and/or calibration-based
rules, 61
atmosphere, 93, 97, 161
augmented reality, 44, 45

bacteria, 117,118, 119, 172
Basic Spatial Unit, 291
Bayesian
belief networks (BBN), 185, 284, 293
model, 178
network, 101, 109
statistics, 178, 279, 284
benthic, 156, 167, 170, 172, 176,
186
bioavailability, 128
biophysical models, 65, 161
biosphere, 94, 96
blue carbon, 153, 156, 184
boundary objects, 310, 313
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cadastral, 58, 183
carbon sequestration, 11, 91, 154, 156, 180,
184,185
carbon storage, 11, 153, 180, 185
catchment, 35
catchment dynamics, 87
cellular automata, 9, 10, 60, 73
census, 58, 291, 292
CHANS. See coupled human and natural
systems
citizen
influence, 41
initiative, 157
participation, 43
power, 41
science, 45, 48
climate adaptation, 100, 132, 248, 306
climate change, 154, 156, 158, 171, 181, 184,
191, 192, 193, 210, 223, 248, 258,
264,287, 294, 305, 350
coastal development, 152, 181, 182, 191
coastal protection, 11, 154, 155,158,169, 170,
171,178, 181, 183, 223
cognitive, 68
cognitive models, 61
common pool resource, 10, 63, 281
complexity, 95,277,316
data, 187
decision-making, 158
landscape, 21, 30
model, 58, 59, 95, 106, 107, 152, 158, 159,
187,219, 222, 238, 276, 342
system, 240
conceptual, 65, 89, 101
common ground, 16, 21
model, 8, 104, 116, 117, 118, 158, 159,
167,180, 193
connectivity
ecological, 44, 287
hydrological, 105, 214, 215
COPERNICUS, 292, 349
CORINE, 91
cost-benefits analysis, 183
coupled human and natural systems, 57, 58,
61,75
coupled systems, 1, 58, 75, 76, 276, 277
credibility, 310, 313, 325, 329, 330
crop, 5, 46, 61, 91, 92, 125, 129, 130, 133, 320
cycle
biogeochemical, 120, 122, 168, 172
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growth, 46
natural, 83

dashboard, 280
data fishing, 278
Decision Support System, 93, 124
deliberative valuation, 327
DEM (see Digital Elevation Model), 215, 226
demographic, xi, 58, 65, 70, 171, 279
development, 58
diffuse pollution, 107, 108, 121, 123
Digital Elevation Model, 169, 179, 212
Digital Surface Model, 252
Digital Terrain Model, 212
distributed model, 101, 116, 211, 226, 228
disturbance
ecological, 121, 288
fire, 89
forestry, 278
visual landscape, 21, 30
drinking water, 10, 115, 116, 117,
118, 120
drought, 128
dynamic
ABM, marine, 182
biogeochemical, 91, 92, 120
biogeochemical cycle, 91
catchment, 87
CHANS, 65, 75
climate, 175
climate, economic, 184
coastal, marine, 163
drivers, 24
dynamic
hydrology, hydraulic, 211, 214
ecological, 161
ecosystem processes, 191
geodesign process, 308
habit, 186
hydro, 161
hydrology, 95, 153
hydrology, hydraulic, 228, 232
hydrology, marine, 161
impact assessment, 222
landscape, 24
market, 65, 182
model, 56
NBS, 226, 240, 287
NBS, seasonal, 267
NBS, trees, 248
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dynamic (cont.)
non-equilibrium, 56, 71, 74
outcome, 56
population, 161
simulation, 74
spatial, 158
species, marine, 174, 176
system, 57, 105
tools, participation, 316, 344
water, vegetation, carbon, 94
wind, 216, 248
wind, air, CFD, 250, 262

ecological engineering, 156, 306
economic, 10, 28,31, 56, 61, 63,109, 171, 176,
181, 183, 223, 224, 276, 305, 306
ecosystem service assessments, 305
ecosystem-based management, 187, 306
emergent, 56, 60, 344
emissivity, 252, 254
empirical
models, 57, 58, 61, 101, 104, 122, 168,
185, 193, 225, 284
environmental context
aquatic, 67, 129. See river, marine, lake
catchment, 45, 71, 87, 89, 95, 104, 108,
112,113, 118, 120, 122, 124, 129,
225,332
continental shelf, 153
coral reefs, 153, 155, 166, 167, 169, 170,
171,178,179, 186, 191, 207
dune system, 167, 183, 221
floodplain, 132
forest, 34, 61, 65, 70, 89, 223,
241
grazing, 67
lake, 30, 118, 125, 166, 228
mangrove, 155, 156, 157, 166, 223,
243
marine, 12, 152
mountain/hill, 12
oyster reefs, 166
peatland, 86, 314, 315, 320, 323
rangeland, 60, 67
river, 30, 67,113, 118
river basin, 6, 10, 66, 104, 106, 107, 108,
109, 120, 124, 129, 132, 133
riverine, 66
rocky reefs, 153
rural, 24, 34, 72, 75, 121, 231, 240

urban, 4, 11, 36, 70, 87, 96, 110, 210, 214,
219, 225,228, 229, 231, 234, 235,
247,291, 305, 347
wetlands, 133, 156, 191, 236, 241, 306
ephemera, 21
equifinality, 344
erosion, 24, 45, 87, 88, 89, 92, 95, 113, 118,
153,167,179, 211, 220, 235
European Landscape Convention, 48
eutrophication, 92, 109, 115, 118, 121, 279
evolutionary programming, 62. See genetic
algorithm
experience or preference-based decision
models, 61
expert knowledge, 6, 9, 130, 185, 294
extreme, 30, 75, 88, 91, 156, 166, 191, 225
drought, 113
flood, 30, 227
rainfall, 87
events analysis, 220
value distribution, 170
value theory, 230

farm, 38, 60, 65, 75, 104, 113, 122, 123, 125,
126,133,173, 279, 285, 314, 332
feedback loop, 57, 183, 186, 277
fire, 34, 73, 89, 277
fish, 63, 73, 153, 155, 157, 158, 173, 174, 175,
176,177,180, 181, 182, 186
flood management, 219
coastal, 216, 221
storm water, 232
floodplain, 132, 133, 227, 230
flow model, 216, 234, 242, 343
food, 6, 31, 175
ecosystem service, 3, 113, 161, 177,
180, 285
food web, 161, 172, 174, 176
security, 2, 6, 192, 292,
friction, 164, 170, 211, 214, 216, 225, 242

game
role games, 74
strategic/serious, 27
strategic, learning, 44
strategic, policy, 73
generalisation, 46, 65, 69
genetic algorithm, 14, 282
geodata portal, 289, 290, 350
geodesign, 14, 222, 229, 305

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781108428934
www.cambridge.org

Cambridge University Press

978-1-108-42893-4 — Modelling Nature-based Solutions

Edited by Neil S. Sang
Index
More Information

and scenarios for NBS, 332
boundary managment, 309
communication, 312
flood management, 231
Integrated Impact Assessment, 324
lessons, 328
mediation, 313
planning of NBS, 316
role of mapping, 331
translation, 311
urban climate, 264
workshops, 308
global warming, 153, 154, 184, 193
governance, 65, 68, 179, 307, 322
grass biomass, 67
grazing, 133, 285
green infrastructure, xi, 4, 100, 210, 229, 239,
248, 262
greenhouse gas, 314
groundwater, 105, 108, 115, 116, 118,
119, 127
climate change impact, 130

habitat, 125, 153, 155, 169, 179, 186, 191, 192,
241,287
Habitat Suitability Models, 173
harmonisation, 292, 293
heat exhaustion, 248
heterogeneity, 118
distributed models, 101
land use, 110
semantic, 64
heuristic, 57, 60, 61, 62, 63, 67, 75, 214,
226
historicity, 21
household, 61, 67, 70, 71, 183
humidity, 163, 248, 250, 252, 255, 256,
260, 266
hydrology, 58, 88, 94, 96, 106, 107, 119,
127, 226

imageability, 21
impact assessment, 313, 324, 328, 347
impacts
extreme, 29
heat, 2
extreme weather, 2
pest, 34
pollution
freshwater, 10
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sea-level rise, 2, 6

urban heat island effect, 2
indicator, 63

as proxy, 191

cultural landscape, 21

data requirements, 157

ecological, 22

ecological, marine, 176

groundwater, 116

integrative, 280

landscape change, 44

of scenario output, 45

visual landscape, 21

Visulands Framework, 21
inorganic carbon, 168
institution-based models, 61
instrumental valuation, 327
Integrated Agriculture and Control System

(IACS), 35
integrated water resource management, 87,
112,113

integronsters, 63
IPCC, 31, 163, 220, 221, 349
iron, 168
irrigation, 1, 61, 66, 67,71, 75, 133
iterative

design, 264, 309

optimisation, 14, 277

process, 160, 264, 312, 346

knowledge encoding, 9
knowledge synthesis, 327
knowledge weaving, 307

land abandonment, 24, 285
land-cover change, 225, 234, 291
land management, 87, 88, 89, 91, 93, 95, 97,
124, 285
land-use change, 20, 35, 58, 65, 73, 127, 129,
322, 334
Landsat, 291
landscape, 46, 48, 74, 110, 166, 264, 284
change, 44, 45, 47, 48, 68, 309
character, 45
coherence, 21
connectivity, 44
development, 307
disturbance, 44
observatory, 347
scenarios, 46
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landscape (cont.)
simulation, 222
visual, 47
visualisation, 46
leaching, 118
N, 91, 120, 129, 130
P, 109
pesticide, 129
root zone, 118
leaf area index, 266, 270, 291
legitimacy, 40, 310, 313, 325, 329, 330, 331
livestock, 60, 67, 80, 112
locations
Afghanistan, 66
Amazon, 74
American Samoa, 169
Amudarya River, 66
Australia, 129, 132, 182
Axe River, 124
Ayutthaya Island, 229
Bali, 71
Bangladesh, 217, 223
Belize, 181
Birmingham, 39
Chesapeake Bay, 109, 110
China, 113, 173
Damascus, 256
Dar es Salaam, 260
Dee River, 36
Dublin, 280
Dundee, 32
Ecuador, 74
Edinburgh, 39
England, 25, 118, 122, 123,
124, 125
Ethiopia, 83
Finland, 120, 123
Florida, 169
Friesland, 314
Germany, 124
Guam, 169
Hawaii, 169
Himalaya, 291
Iceland, 83
India, 184
Indiana, 291
Indonesia, 70, 71, 73
Ireland, 280
Jamaica, 179
Java, 73

Kimberley, City of, 34
Lomma, 262

Macieira de Alcoba, 89
Madagascar, 178

Maui, 169

Mediterranean, 73, 89, 130
Murray-Darling River, 129
Netherlands, 70, 116, 164, 217
Northern Mariana Islands, 169
Norway, 24, 109, 120, 279, 285
Portugal, 89

Pyrenees, 24

Qira River, 113

Quebec, 129

Scotland, 25, 36

Sediba, 67

Singapore, 295

Slovakia, 24

Slovenia, 83

South Africa, 67

Spain, 83

Stockholm, 253

Sweden, 84, 115, 120, 247, 249, 262, 279,

341,342, 349

Syria, 256
Tajikistan, 66
Terre Haute, 291
Thaba Nchu, 6
Thailand, 71, 229
Thames River, 123
Turkmenistan, 66

UK, 32

Uruguay, 60

USA, 2,

110, 117, 169, 178, 289, 291,
292, 349

Uzbekistan, 66
Wales, 25, 118, 122
Xiaoheishan Island, 173

Low Impact Drainage (LID), 236. See

Sustainable Urban Drainage
System (SUDS)

lumped model, 101, 105, 213

mapping, 161, 173, 181, 186, 292, 305, 308,

309, 310, 329, 346

marine ecosystem services, 152
marine management, 152, 191
mass-balance, 168, 174

mean radiant temperature, 250, 254, 258, 259,

264, 270
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mechanistic, 167
model, 101, 225, 277, 281
mediation, 312, 326, 327, 328, 330
metadata, 288
metric
biodiversity, 280
fuzzy membership, 283
landscape, 30
non-monetary, 153
of ecosystem services, 180
P simulation, 120
microclimate, 262, 265, 266, 267,
269
microeconomic model, 61
mitigation, 2, 26, 122, 124, 229
climate change, 122, 156
climate change (marine), 154
climate change (urban), 248
eutrophication cost-benefit, 109
farm pollution, 122
flood, 88
flooding, 39
pollution, 107, 121, 122, 125
pollution, timelag, 126
risk and perception, 40
model
ADvanced CIRCulation Model
(ADCIRC), 164
AnnAGNPS (Annualised Agricultural
Nonpoint-Source Pollution), 119
Anomaly detection, 278
Arc SLAMM, 240
Artificial Intelligence for Ecosystem
Services (ARIES), 178
artificial neural network (ANN),
280
association rule learning, 279
Atlantis NEUS, 176
ATOMIS, 45
BASINFORM, 109
‘Bath-Tub’ GIS Flood Model, 212
Bayesian belief networks, 284
Building Information Model (BIM), 293
CarboSOIL, 91
CATCHMOD, 128
CENTURY, 91
CHOICE, 45
CLAIM, 234
classification, 279
clustering, 279

INDEX

Coastal Resilience Tool, 179

Cost-Path GIS Flood Model, 214

CREAMS (Chemicals, Run-off and
Erosion from Agricultural
Management Systems), 87

curve number, 225

DAYCENT, 91

decision trees, 282

dimensional analysis, 283

DISPLACE, 182

DIVA (Integrated Assessment), 219

DNDC (Denitrification—
Decomposition), 91

DRAINMOD-DSSAT, 94

DSSAT (Decision Support System for
Agrotechnology Transfer), 93

Dynamic Integrated model of Climate
and the Economy (DICE), 184

ENVI-met, 250

European Regional Seas Ecosystem
Model (ERSEM), 172

EUROSEM (European Soil Erosion
Model), 87

export coefficient, 130

FARMSCOPER (farm nutrient
budgeting), 122

FloodModeller Pro, 231

fuzzy classification, 283

General Estuarine Transport Model
(GETM]., 165

genetic algorithm (GA), 282

geographical information system
(GIS), 212

geographically weighted regression, 284

GEPARD, 45

HEC-HMS, 240

HSPF, 129

HYbrid Coordinate Ocean Model
[HYCOM), 162

Hydrologic Simulation Program-Fortran
(HSPF), 112

IBIS (Integrated Biosphere Simulation)
Integrated Assessment, 94

INCA (Integrated Catchment Model), 88

Integrated Marine Valuation of ES and
Trade-offs (INVEST), 160

interpolation, 280

ISIS 2D/Fast/Dynamic, 228

ITE*M, 45

LandSFACTS, 35
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model (cont.)

MAGIC, 103

MarineMap, 178

Marxan, 178

MBL-GEM (Marine Biological Laboratory
General Ecosystem Model), 95

MIKE Flood, 216

MIKE SHE/MIKE 11, 116

MONICA (Model for Nitrogen and
Carbon in Agroecosystems), 93

MUSIC, 238

MyLake, 129

National Hydrological Instrument
(NHIJ, 116

OpenFOAM, 264

OSMOSE, 182

PCSWMM, 240

phosphorus indicators tool, 103

ProF, 45

ProLand, 45

RayMan, 253

regression, 279

Risk and Vulnerability Assessment
Methodology Development
Project (RiVAMP), 179

Root Zone Water Quality Model
(RZWQM), 117

Roth-C, 92

SAGIS (source apportionment GIS), 108

SCOPE (Soil, Canopy Observation,
Photochemistry and Energy
fluxes), 93

SIMCAT (simulation catchment), 108

SIMClim (Integrated Assessment), 220

Simple Dynamic Inundation Models
(SDIM), 214

Simulating Waves Nearshore
(SWAN], 165

SOLWEIG, 250

SPACSYS, 122

SPARROW (SPAtially Referenced
Regression On Watershed, 110

Spatial Information Exploration and
Visualisation Environment
(SIEVE), 44

summarisation, 280

Sustainable Urban Drainage System
(SUDS)/Low Impact Drainage
(LID), 235

SWAT, 45, 240
SWAT (Soil and Water Assessment
Tool), 88
TELEMAC 2D, 163
TOPMODEL, 103
TUFLOW, 216
Urban Multi-scale Environmental
Predictor (UMEP), 253
USGS Green Values National Storm
Water Calculator, 239
Volume Spreading Model, 231
WaSim, 129
WASP (Water Analysis Simulation
Program), 121
WATEM (Water and Tillage Erosion
Model), 88, 108
WBM, 238
Win SLAMM, 240
XBEACH, 166
Models as a Service (Maa$), 290
Monte Carlo, 185
moral imperative (Openshaw), 291
multi-beam data, 173, 186

naming conflicts, 64

NASA, 291

National Determined Contributions
(NDCs), 154

National Spatial Data Infrastructure (NSDI),
291, 342

natural capital, 20, 306

naturalness, 21

nature-based solution, 1,3, 82, 87, 89, 94, 169,
228, 262, 320

near-bottom turbulence, 155

network analysis, 58

nitrate, 117, 119, 130, 168

Nitrate Vulnerable Zones. See NVZ

NOAA, 169, 216, 291

Nomenclature of Territorial Units for
Statistics (NUTS), 292

non-linear, 73, 101, 118, 191, 211, 279,
308

NVZ, 118

ocean circulation, 161

ontology, 58

open-source, 187,217, 219, 235,
347
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optimisation, 62, 63, 277, 282
organisation
European Union, 31
Intergovernmental Panel on Climate
Change. See IPCC
NASA, 350
UK Climate Impacts Programme, 35

parameter space, 58,222, 277, 282, 283
parameterisation, 84, 109, 117, 123, 131,
182,219
participation
Arnstien’s ladder of, 41, 48
decision-making, 40
mediation, 12
modelling, freshwater, 106
PPGIS, 183
public, 9, 48, 329
public, geodesign, 4
public, PPGIS, 331
stakeholder, ABM, 59
stakeholder engagement, 13, 106, 331
tokenism, risk of, 41
participatory model development, 59
particle, 168, 250
magenetic modelling, 60
removal, 248
transport, 161
pathogen, 116, 116
pest control, 71
pesticide, 117. See leaching
PET, 249, 255, 256, 258
pH, 168
phosphate, 168
physically based
model, 101, 104, 117, 130
physiologically equivalent temperature, 255,
256,258, 260, 271. See PET
plankton, 118, 121, 168
pollutant loadings, 107, 119
pollution, 88, 104, 107, 108, 109, 110, 115,
118, 121, 125, 127, 175, 191, 248
air, 250, 267
pollution swapping, 107
population dynamics models (ecological),
174
population growth. See demographic
process models, 92, 235, 241, 283
psychosocial, 61

INDEX

random, 282

recreation, 20, 38, 153, 158, 177, 182, 247,
259, 285, 320

remote sensing, 186, 347

report

Millennium Ecosystem Assessment, 5,

19, 31

UN 2030 Agenda for sustainable
development, 154
UNEP GEO-3 Scenarios, 27
representation, 24, 46, 48
augmented, 45, 47
indicators, 45
ontological, 58
spatial, 20, 57, 65
spatial minorities, 289
symbolic, 293
temporal resolution, 47
visualisation, 38, 46
resilience, 3, 5, 19, 26, 30, 155, 162, 175, 179,
189,211, 285, 306
climate. See adaptation
coastal, 179
community, 179
fishing, 175
land abandonment, 285
reef, 162
social, 96, 155
system, 75
wildfire, 89
restoration, 148, 155, 156, 184, 188, 194, 204,
229, 306, 320
beach, 183
habitat, 155, 171, 173
peatland, 320
reef, 171
rice, 71
risk map, 227, 347
run-off, 87, 88, 89, 92, 110, 120, 130, 163

salience
percieved, 310, 313
salinity, 133, 163, 165, 174
satellite imagery, 157, 186, 278, 346, 347
scale, 2, 5,13, 21, 38, 68, 69, 72, 91, 95, 116,
122, 157, 159, 167, 175, 242, 247,
277,287, 294, 343
catchment, 120, 123
European, 349
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scale (cont.)
farm, 123
field, 122
global, 116, 156
international, 69
large, 344
multi-, 178, 220
national, 68, 116, 130
regional, 69, 95, 96, 116, 163, 222,
343
small, 95
spatial, 27, 30, 36, 40, 46, 56, 96, 116,
288, 343
temporal, 63, 95, 96, 122, 158
watershed, 109
scaling conflicts, 64
scenario development, 13, 14, 26, 27, 28, 40,
46,47, 346
SDL. See Spatial Data Infrastructure
sea-level rise, 212, 213, 220, 221, 224
seabed stabilisation, 155
seagrass beds, 153, 155, 156, 184,
186
sealing (surface flood), 348
sediment retention, 90, 155
sediment transport, 88, 118, 165, 167,
230, 235
semantic, 64, 293
semi-distributed model, 101
shade, 247, 254, 256, 258, 264
sharing, 48, 193
shock, 30, 74
silicate, 168
sketching, 308, 309
sky view factor, 254, 258, 259
social cost of carbon, 184
soil sealing, 248
solar radiation, 248, 256, 258
space theory-based models, 61
Spatial Data Infrastructure
NBS, 291
SDI, 14, 239, 288
spatial indexing, 293
spatial planning, 3, 4, 27, 293, 308
marine, 178, 182, 186
spatial sampling, 14
species distribution, 161, 173, 186,
287
spiritual, 20

statistical model, 159, 167, 185

stewardship, 21, 36, 38, 40, 123,
125

stochastic, 35, 108, 158, 185

storm water, 110

subsidy, 73

Sustainable Urban Drainage System
(SUDS), 235

SWMM. See Green Values National Storm
Water Calculator

tacit knowledge, 293
thermal comfort, 247,249, 250, 253, 254, 255,
256, 260
Topologically Integrated Geographic
Encoding and Referencing
(TIGER), 291, 292
Total Maximum Daily Loads, 108
touch table, 310
tourism, 153, 177, 181, 182, 279, 280,
322
trade-off, 113, 115, 241
precision vs. accuracy, 343
traditional knowledge, 157
transdisciplinary knowledge, 307
transparency
water, 173
typology, 28, 70

uncertainty, 3, 106, 116, 123, 127, 129, 134,
168,172,173, 180, 185, 193, 221,
222,228, 230, 344

Unified Modelling Language (UML),
60

Universal Thermal Climate Index,
255

urban canyon, 255

urban heat island effect, 248, 259

urbanisation, 2, 210

USGS National Census, 292

validation, 58, 59, 65, 75, 76, 89, 105, 158,
166, 168,172,173, 175, 181, 187,
192,193,271, 282

viewpoint, 46, 60, 211

virtual reality, 32, 38, 39

visual scale, 21

visualisation, 9, 12, 16, 20, 31, 34, 44, 48, 59,
60, 131, 308, 312, 345
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walk, 32, 247, 255 effect on activity levels, 247
wave attenuation, 155, 161 energy, 36, 38
wave energy dissipation, 155 GI mitigation, 265
wicked problem, xi, 1 simulation, accuracy, 269
wind, 247, 248, 249, 250, 255, 256, 260, wind-chill, 258

262 wind-wave, 161, 165, 216
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