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Principal component analysis, 227, 228f
Probability density functions (PDF), 56
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Producers, 138—140
accuracy, 56—57
Productivist
agriculture, 132—133
system, 133
Provisioning services, 100
PSO. See Particle swarm optimization (PSO)
PSO-SLEUTH model. See Particle swarm
optimization—SLEUTH model (PSO-SLEUTH
model)
Public auditorium, 156—158, 157t, 159t
Public Interest Energy Research Program (PIER), 20
PUHIL See Pedestrian urban heat island intensity
(PUHII)
Pyrolysis, 271—-272

R
3R. See Reduce, reuse and recycle (3R)
Radiative skin temperature, 50—51
Radio frequency identification, 469—470
Radioactive wastes, 246
Radiometric correction, 37—38
Radiometric normalization, 37—38
Rainwater harvesting, 450
Random Forest, 39
Rapid urbanization, 95
RCC. See Reinforced cement concrete (RCC)
RCM. See Regional Municipal Counties (RCM)
Reactive nitrogen species, 324—325
Reactive oxygen species (ROS), 324—325
Recovery, 254
Recreational experiences, 92
Recyclable wastes, 245
Recycling, 253—254

of MSW, 253

of paper waste, 254

of polymer wastes, 254

of wastewater, 450
Reduce, reuse and recycle (3R), 258
Regional Municipal Counties (RCM), 138—139
Reinforced cement concrete (RCC), 154—155
Relative performance, 363—364
Relaxed /rationalized labour laws, 82—83
Remote sensing (RS), 469—470

modelling and, 12

remotely sensed data, 55

RS-based systems, 470—471

technology, 9
Renewable energy, 148

systems, 148
Renewable systems, 160
Research proposals, 471
Residential organic wastes, 245
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Residential /household wastes, 248

RETScreen software, 146—147

Rickshaws, 164—165

Rio Summit, 359

Riverside green areas, 112

Road gravity values reflect highways and transport
corridors, 65

Rooftop gardening, 490—491

Rooftop solar PV system, 159

ROS. See Reactive oxygen species (ROS)

RS. See Remote sensing (RS)

Ruralization, 355—356

S
SANBL See South African National Biodiversity
Institute (SANBI)
Sanitation, 77
Santropol Rouland, 142
Satellite image selection, 36—37, 37f
Satellite imagery preprocessing, 37—38
Scan Line Corrector (SLC), 37
Scheduled castes (SC), 82
School (primary education), 147—148
SCI. See Sustainable Cities Index (SCI)
SCPs. See Single cell proteins (SCPs)
SD. See Sustainable development (SD)
SDG. See Sustainable Development Goal (SDG)
SEA. See Strategic Environmental Assessments (SEA)
Second law of thermodynamics, 93
Secondary organic aerosols (SOAs), 325—326
Security, 78
Segmentation, 39
SEJ. See Solar equivalent joule (SE])
Sentinel-2, 38
Separate collection
bags, bins and containers for, 465f
case study, 471—473
Separated waste
collection, 461
storage and transportation, 463—464
SESs. See Social—ecological systems (SESs)
Sexual and gender-based violence, 71—72
SEZ. See Special economic zone (SEZ)
SFA. See Substance Flow Analysis (SFA)
Short-range communication technologies, 469—470
Simulation and modelling methods, 208—209
Single cell proteins (SCPs), 269
Single window algorithm, 57—59
Sky view factors (SVFs), 318
SLC. See Scan Line Corrector (SLC)
SLEUTH, 51-52
analysis, 59
codes, 62
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Smart city, 13, 494
Smartphone-based application, 177
SOy scattering, 193—194, 194f
SOAs. See Secondary organic aerosols (SOAs)
SOC. See Soil organic carbon (SOC)
Social
exclusion relief camps based on caste hierarchy, 78,
79f
hindrance and negative reaction from modes,
168—173
inclusiveness, 405—406
inequity in access to greenspace as environmental
justice issue, 121
networks, 490—491
Social cost of carbon (SCC), 102—103
Social—ecological systems (SESs), 5—6
Sociodemographics, 174

Socioeconomic
activities, 12—13
flows, 23—25
subsystem, 18—19
system, 18

Soil bulk density, 301
and porosity, 306—307
Soil CO, efflux, 300—301, 303—306, 308
Soil moisture, 50—51, 307
Soil organic carbon (SOC), 301, 304
stocks, 301—302
Soil organic matter (SOM), 267, 304—308
Soil pH, 301, 307
Soil porosity, 301
Soil respiration. See Soil CO; efflux
Soil texture, 306
Solar equivalent joule (SEJ), 18—19
Solar hot water hybrid system, 154—155, 155f,
156t
Solar PV, 152—153
power generation system, 148
Solar radiation, 147
Solid wastes, 241—242
garbage/trash, 241—242
management, 77, 85—86
SOM. See Soil organic matter (SOM)
South Africa, 223—225, 231
South African National Biodiversity Institute
(SANBI), 225
Southwesterly (SW), 194—195
Space syntax analysis, 421
analysis, 425—429
Assi Ghat and Pushkar Kund, 426
Dhashashwamedh Ghat, main road and market
area, 426—428
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Panchganga Ghat, Thatheri Bazaar and
Chaukhamba, 429
Spatial distribution of aerosols component during
seasons, 192—198
BC extinction coefficient, 192—193
dust column density, 194—195
SOy scattering, 193—194
total scattering, 196—198
Spatial technologies, 469—470
Spatial urban growth pattern exposition using PSO-
SLEUTH
method, 54—59, 54f
data acquisition, 55
extraction of features, 55
land surface temperature, 57—59, 62
land-use analysis, 56—57, 59—62
landscape modelling and prediction, 59, 62—65
preprocessing, 55
results and discussion, 59—65
study area, 52—53, 52f
Spatio-temporal analysis, 38
Special economic zone (SEZ), 82—83
Squash (Cucurbita maxima), 279—280
SSR. See Swartland Shale Renosterveld (SSR)
Stakeholders, 124
Storm water flows, 23—24
Strategic Environmental Assessments (SEA), 360
Stressors of disaster-induced displacement and
migration in India
case studies
Kosi floods (2008), 76—79
natural disaster induced migration in/from
Odisha, 79—85
disaster
and climate change induced displacements, 73—74
and displacement in India, 74—76
discussion, 85—86
Substance Flow Analysis (SFA), 18
Substantial infrastructural improvement, 166—167
SuDSs. See Sustainable drainage systems (SuDSs)
Sulphur, 5
Super cyclones, 81
Supervised classification, 39
Support Vector Machines (SVM), 39
Sustainability. See also Urban sustainability
assessment
of agricultural produce and food produce, 138—140
of economic system, 92—93
gap, 101
issues, 207
management in cities, 337—340
Sustainable agricultures, 138
and healthy food produce, 141—142
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Sustainable Cities Index (SCI), 336
Sustainable city, 13
Sustainable development (SD), 8, 92—93, 336,
356—357, 362
Sustainable Development Goal (SDG), 338, 415
SDG 11, 299—300
Sustainable drainage systems (SuDSs), 23—24
Sustainable mobility, 164
Sustainable urban redevelopment
concept of urban village neighbourhood, 383—384
ecologies of urban villages, 401—404
environmental effects of informal settlements within
cities, 379—380
informal settlements in global, 378—379
investigation of Hubei village neighbourhood,
385—397
objectives and analytical methods, 380
reflections of existing urban design practices,
397—401
limitations of strategy of ‘reduce density’, 400—401
main strategies for urban village redevelopment,
400
necessity of innovative thinking and a more
flexible approach, 401
urban villages, 381—383
Sustainable urban transport mode, 168—169
Sustainable water management in megacities,
207-210
methodology, 210—211
publication activity, 212f
results, 211215
system, 202
word clouds, 213f
SVFs. See Sky view factors (SVFs)
SVM. See Support Vector Machines (SVM)
SW. See Southwesterly (SW)
Swartland Shale Renosterveld (SSR), 225
Swartland Shale Renosterveld, 233
Systematizing growing evidence-base on
nature-based solutions, 25—26
Systéme Alimentaire Montréalais, 139—140

T

TA. See Total aerosol (TA)

Tabula Rasa approach, 417

Target value, 363—364

TCDD. See 2,3,7,8-Tetrachlorodibenzo-p-dioxins
(TCDD)

TDCD. See Total dust column density (TDCD)

Techno-economic feasibility, 147

Technology-oriented government service, 177

TEEB. See The Economics of Ecosystem Services and
Biodiversity (TEEB)
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Telecoupling, 208
Temperature, 303—304

and urban microclimate, 188
Temple complex, 148—153
Temporal evolution, 190—192
Temporal land-use analysis for Bangalore, 59—61
Terrestrial ecosystems, 95
2,3,7,8-Tetrachlorodibenzo-p-dioxins (TCDD), 250
The Economics of Ecosystem Services and

Biodiversity (TEEB), 94

Thermal Infrared region of EM waves, 55
Threshold, 363—364
Time series

analysis, 43

data analysis of Google Earth images, 79
Time—space evolution and factors, 96
Tomato (Lycopersicon esculentum), 279—280
Top-down approach, 362
Total aerosol (TA), 190
Total dust column density (TDCD), 190
Total hydrocarbon, 465—466
Total scattering, 196—198, 196f

average mass concentration, 197t
Toxic elements, 252
Toxic waste, 250
Transdisciplinary nature of urban ecology, 480—481
Transition in Innsbruck, 173—176
Transportation, 51—52
Tropical savanna climate, 53
Tropospheric ozone, 186

U
UHI. See Urban Heat Island (UHI)
ULTRA-Ex. See Urban Long-Term Research Areas
(ULTRA-Ex)
UM. See Urban metabolism (UM)
UN Global Assessment Report (2019), 85
United Nations Development Programme (UNDP),
173
United Nations University Institute of Advanced
Studies (UNU-IAS), 20
Unregulated disposal, 253
of MSW, 253
Unsupervised classification, 38—39
UNU-IAS. See United Nations University Institute of
Advanced Studies (UNU-IAS)
UOW. See Urban organic wastes (UOW)
Urban, 51—-52
agglomeration, 10, 132
air pollution, 187—188
areas, 222—223
atmosphere, 186
boundary, 9—-11
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design and planning, 14
dwellers, 50
ecological footprint, 13
environment, 185—186
green space quality, 121
greenery, 490—491
infrastructure, 189
meteorology, 318—319
microclimate, 188
mining, 459
oasis effect, 318
pollutant emission flux and fate in cities around
world, 186—187
population of India, 442—443
resilience, 73—74
resource flows, 18
sites, 226
transport, modal shift in, 166—168
transportation, 164—165
‘urban nexus’ perspective, 18
vegetation, 188
wastewater, 95
Urban agriculture roles, 131—132, 132t, 134
and food security, 134—138
productivist agriculture, 132—133
Urban air quality, 189
of Delhi, 190—198
spatial distribution of aerosols component during
seasons, 192—198
temporal evolution and interannual variability,
190—192
Urban cycling, 166—173
barriers in cycling, 168—173
modal shift in urban transport, 166—168
Urban design assessment, 414—415, 429—431
analysis based on space syntax technique, 425—429
extracting and analysing spaces, 424—425
in Indian context, 421—424
problem and research question, 416—421
living historical cities, 417—418
planning, 418—421
Urban ecological systems, 480—481. See also
Ecological / ecology
challenges and opportunities, 486
challenges in, 487t—490t
ecology of cities, 486—493
evolution of major research fields and challenges,
484—486
integration with other themes and emerging fields,
482—484
major research fields in, 481
management and sustainability, 493—494
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methodology, 481
transdisciplinary nature, 480—481

Urban ecology, 4—5, 8—14, 8f—9f, 17—-18, 131-132,

132t, 420

biogeochemical models, 25—26
disaster risk reduction, 12
economies of scale, 12—13
governance and planning, 14
human health, 13—14
integrated approach, 14
land use land cover change, 12
modelling and remote sensing, 12
SESs and urban metabolism, 5—6
smart city, 13
state of research in, 7—8

country-wise division of urban ecology research

(2009—2019), 7—8

global trends in past two decades (1999—-2019), 7
sustainable city, 13
urban boundary, 9—11
urban ecological footprint, 13
urban metabolism, 11—12
urban sustainability indicators, 13

Urban ecosystems, 4, 18, 20, 299—301

services, 96—98, 97f
valuation, 104
in transformation process, 420—421

Urban green space, social equity and human

wellbeing
Australia, 112
Australian research on environmental justice, 121—122
discussion, 122—124
collaboration, 124
demographic considerations, 123
inclusive green of cities to gentrification, 123
innovative approaches, 123—124
Greater Sydney, 113
demographics, 113
employment, 115
greenspace, 118—119
mental and physical health benefits of urban
greenspace, 119—120
methodology, 115
peer-reviewed articles on urban greenspace and
health, 116t
quality of urban green space, 121
Results, 115—117
social inequity in access to greenspace as
environmental justice issue, 121
urban greenspace as LULU, 122
urbanization as health challenge, 117—118

Urban growth, 436

models, 51—52
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Urban growth pattern, 64—65
detection and analysis, 41—42
accuracy assessment of classification, 40—41
image classification methods, 38—39
optimization of postclassification processing, 40
preprocessing of satellite imagery, 37—38
satellite image selection, 36—37
urbanization detection on image time-series, 41
results and analysis, 41—44, 42f, 42t
sums of land-cover class change, 46f
time-series growth pattern change detection
analysis, 45f
Urban Heat Island (UHI), 5051, 318—321
global scenario, 320
and health effects, 321—322
Indian scenario, 320—321
mitigation and adaptation techniques and local and
global effects, 329t
Urban Long-Term Research Areas (ULTRA-Ex), 20,
24-25
Urban metabolism (UM), 5—6, 11-12, 17—18,
101-103
carbon metabolism, 102—103
challenges and frontiers for UM research
distinct conceptual underpinnings and common
methods, 2123
interdependency between biogeochemical cycles
and socioeconomic flows, 23—25
linking urban metabolism research with design,
25—-26
energy metabolism, 101—102
material footprints, 103
monetary valuation, 103—104
variety of methods, 17—20
variety of practical applications and end-users,
20-21
Urban organic wastes (UOW), 245
Urban settlement, ecosystem services and
valuation in
challenges in valuation of urban ecosystem services,
104
ecosystem disservices, 98
modelling urban ecosystem and valuation of
services, 101—-104
urban ecosystem services, 96—98
valuation of urban ecosystem services, 99—100

Urban soils, 300—302

carbon cycle with natural and anthropogenic carbon
flux, 300f

carbon dynamics, 303—304

as CO; source or sink, 302—303
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factors affecting urban soil carbon concentration and
stock, 304—308
interactions of multiple factors, 308
soil bulk density and porosity, 306—307
soil CO, efflux, 305—306
soil moisture, 307
soil pH, 307
soil texture, 306
SOM, 307—308
functions and ecosystem services, 305f

Urban sustainability, 357

indicators, 11—13

Urban sustainability assessment

challenges in, 364—370

key sustainability actors during the building life

span, 368f

sustainability assessment framework, 371f
evolution of urban sustainability, 359—361

urban sustainability in Europe, 359—361
indicators of urban sustainability, 362—364
methodology, 358
recent development, 361—362

Urban thermal field variance index (UTFVI), 320—321
Urban villages

in Chinese cities, 381
ecologies of, 401—404
shared amenity/welfare, 403—404
shared environment, 402—403
shared social capital, 404
shared space, 403
misperception of urban villages’ physical
environment, 381
neighbourhood, 383—384
underestimated environmental aspects of, 382—383
urgency and challenges in city of Shenzhen, 383

Urban waste compost (UWC), 279—280
Urban waste types, 241—246

CDW, 246

ceramics and glass wastes, 244
hazardous wastes, 245—246
liquid waste, 242

metal waste, 243—244
nonhazardous wastes, 246
organic wastes, 244—245
paper waste, 243

plastic wastes, 243
radioactive wastes, 246
recyclable wastes, 245

solid wastes, 241—242

Urban water management in megacities, 203—207

publication activity, 207f



Urbanization, 5, 35—36, 50, 92—96, 146, 185—186, 222,
240—258, 299—300, 318—319, 337, 355—356,
482—484

air pollution, 322—323
and human health nexus in era of climate change,
326
and anthropogenic air pollution, 325—326
approaches to waste management, 253—255
anaerobic digestion, 255
burial/landfilling, 255
incineration, 254—255
recovery, 254
recycling, 253—254
unregulated disposal, 253
detection on image time-series, 41
disposal methods of urban wastes, 255—258
attenuation, 256—257
isolation, 257—258
submergence, 255—256
trade, 256
generation of wastes, 246—250
green building effort and, 447
growth pattern, 41
as health challenge, 117118
impacts of urbanization on ecosystem and services,
96
policy recommendations, 327—330
air quality mitigation and adaptation strategies,
329-330
green cover and water body rejuvenation,
327-328
urban design and infrastructure, 327
types of urban wastes, 241—246
UHI, 319-321
and health effects, 321—322
waste effects on life/urban ecology, 250—253
effects on animal life, 250—251
effects on plant life, 252—253

US and European research, 121

UTFVI. See Urban thermal field variance index
(UTEVI)

UV rays, 92

UWC. See Urban waste compost (UWC)

\%
Valuation, 100

conventional ecology, 100

conventional economics, 100

ecological economics, 100

environmental economics, 100

of urban ecosystem services, 99—100, 104
Varanasi, urban design assessment in
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architectural expression, 423—424
living history, 421—423
Variability, 137
VC. See Ventilation coefficient (VC)
‘Vegan’ R package, 227
Vehicular emission, 187
Ventilation coefficient (VC), 186, 189
Vermicompost, 273—274, 279—280
Volatile organic compounds (VOCs), 98, 186

W
Waste, 240
composition, 461—462
disposal, 4
material, 13
separation by households, 462—463
Waste electrical and electronic equipment (WEEE),
248249, 460—461, 471473
Waste management, 240
system, 460
key players and responsibility levels, 460f
Wastes collection and transportation, 459
application of information technologies, 469—471
circular economy concept, 459f
European emission standards
for heavy-duty diesel engines, 468t
for light commercial vehicles, 467t
novel solutions in automation of waste management,
469—471
storage and transportation of separated waste,
463—464
technical data of refuse collection vehicles, 468t
urban city streets design, 466f
vehicles with reduced emissions and electric
vehicles, 464—469, 467f
waste categories and fate of waste streams from
households, 460—463
waste treatment in selected countries, 463f
Wastewater, 242, 274—276, 280—288
Water, 50, 77
body rejuvenation, 327—328
conservation, 450
cycle, 5
management systems, 25—26
pollution, 252
water-agro-food systems, 18
WCED. See World Commission of Environment and
Development (WCED)
Web of Science (WoS), 203
database, 481
WEEE. See Waste electrical and electronic equipment
(WEEE)
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WHO. See World Health Organization (WHO) WorldView (high-resolution satellite imagery), 38
Wild ecosystems, 22 WorldView-4 satellites, 38
World Commission of Environment and WoS. See Web of Science (WoS)

Development (WCED), 356—357
World Health Organization (WHO), 77—78, 117—118, Z
187—-188, 319—320 Zoeller E-PTO, 469
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