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agriculture
agricultural product
water footprint of, 110

crop water need
definition of, 116

global water use of, 109
irrigation
greenhouse gas emissions and, 125
water use efficiency and, 124–5

pollution production and, 110
Australia

agriculture
greenhouse gas emissions of, 127–8
integrated modelling of, 128

farm-level case studies, 133–7
national scale crop-level analysis, 129–33

irrigation technology used in, 126–7
water use of, 124

Australian agriculture
greenhouse gas emissions of, 125

Government of Australia
Council of Australian Governments, 208, 255
National Water Commission, 61
Water for the Future program-Sustainable Rural

Water Use and Infrastructure program, 123
Millennium water crisis, 145
regulation of
fragmentation of, 199
integration of, 200

Tasmania
hydropower potential of, 91

water-related energy use of, 141, 143

biodiversity
carbon sequestration and impacts on, 291–3
climate change and
adaptation policies

impacts of. See climate change, adaptation
policies

mitigation policies
impacts of. See climate change, policies for

energy supply

direct impacts of climate change
on, 289–90

freshwater
description of, 284
vulnerability of, 285

freshwater as compared with other forms, 284
freshwater biodiversity

dams effects on, 285
governance of

approaches to enhance decision making
in, 295–7

groundwater biodiversity
importance of, 286

loss
drivers of, 283

marine
impacts from climate mitigation

measures, 286
biofuel
biomass

definition of, 108
categories of

gaseous, 109
liquid, 109
solid, 108

consumers of, 113
energy conversion process of, 119
environmental benefit of, 109
global production of, 113
government subsidies for, 109
impacts of climate on, 119–20
impacts on water resources of, 114–16
oil-seed vs sugar-starch crops, 117
policy

European Union. See European Union:biofuel
policy of

impacts of, 113–14
United States. See United States:biofuel

policy of
producers of, 113
water intensity of, 115
water use efficiency and, 117
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carbon capture and storage, 209
China
biofuel production, 116

water use of, 307–9
electricity-water nexus, 156–9
Yangtze River

floodplain management of, 102
Chu, Stephen, 269
climate change
change in Hadley cells, 13
climate change adaptation policies

impacts on biodiversity of, 293–5
climate change mitigation

stabilisation wedge
definition of, 242

climate change mitigation
energy supply policies
impacts on biodiversity of, 290–1

climate change policy
impacts on power sector’s water

consumption, 58
climate change scenarios, 32–5
demand for hydropower and, 84
drivers of, 28
effects of, 29
impacts of, 286, 306
impacts on energy supply and use, 35–7

climate-energy-water nexus
regulation of

challenges to, 206–9
Environmental Impact Assessment and

Strategic Environmental Assessment
in, 203–5

future proofing in, 209–11
harnessing markets for, 205–6
integrating nexus thinking in, 201–3

climate-energy-water-food nexus
global awareness of, 231–2
increasing awareness of, 232–3

methods for, 248

ecosystem services, 226, 283
electricity-water nexus
compared with water-energy nexus, 156
education of consumers and, 167–8
policy and technology options for avoiding

electricity-water crises, 165–7
energy
energy systems

adaptation to climate change of, 37–41
production

natural gas
water use compared with thermoelectric, 56

thermoelectric
cooling methods and water use, 55–6
definition, 55
global water consumption of, 155
global water withdrawals of, 155

systems
linkages with other vulnerable

systems, 30–2
power grid-water vulnerability, 56–7
sensitivities to climate change, 29
vulnerability of supply and use to climate

change, 29–30
technologies
water smart criteria in selection

of, 75–6
energy-water nexus. See water-energy nexus
energy-water-carbon-nutrient nexus

definition of, 144
European Union

biofuel policy of, 110–12
regulation of
integration of, 200

Water Framework Directive
River Basin Management Plans, 204

food
benefits from reduction of wastage, 318
demand
nexus effects on, 310

energy use and, 306
future demand
approaches to meeting, 310
constraints on, 311

grain
global production of, 309
stocks of, 309

production vs distribution, 307
supply
future global increase of, 306
undersupply of, 307

supply chain, 304
losses waste and conversion in, 314–15
wastage in

consumers role in reduction of, 320
policies for reduction of, 319

water and energy use in, 315–17
water use and, 306
yield increase
externalities of, 313
intensification of inputs, 312

fossil fuel
future use, 45
unconventional oil and natural gas
costs and benefits of, 49–50
definition of, 48
development of, 48
effects on water and wastewater

comparison to other fuels, 54
fracking. See hydraulic fracturing
hydraulic fracturing, 48
hydraulic fracturing, 207
increase in global production, 48
relationship with water of
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coalbed methane, 51–3
oil sands, 53–4
shale gas, tight oil, and tight gas, 50–1

water use, 47
trends in, 47
vulnerability of, 47–8

water use of
coal, 46
natural gas, 46
oil, 46

France
electricity-water nexus, 159–61

geoengineering, 208–9
Gore, Al, 243
governance

barriers to cross sectoral alignment in, 175
definition of, 173
environmental policy integration, 175
criteria for evaluation of, 175

integrative mechanisms of, 185
meta-governance, 175
climate, energy and water coordination

and, 184
definition of, 172
operational spaces of, 184

modes of, 173
plurality in, 184
silos
definition of, 253

Greenhouse Gases
carbon dioxide
release of, 108

emissions by sector of, 108
Gross Domestic Product (GDP)

increase in exploitation of resources and, 305

hydropower
anciliary services of, 82
Clean Development Mechanism and, 84
competition with other water uses and, 91–2
current distribution and development

of, 83–4
dams
competition with other water uses and, 93
financial safeguards for, 99
flood management and, 100–3
impacts on rivers and

connectivity, 88
downstream resources, 87–8
upstream resources, 87

mitigating environmental impact of, 89
purpose of, 86
stationary assumption and, 92–3
tools to evaluate the sustainability of, 98
tools to evaluate the sustainability of dams

Hydropower Sustainability Assessment
Protocol, 98

Rapid Basin-wide Hydropower Sustainability
Assessment Tool, 98–9

types of, 81
definition of, 80
drought and, 91
future global potential of, 90–1
future growth in, 86
global electricity production of, 81
integrated basin management for climate

resiliency and, 99
hydropower by design, 99–100

Integrated River Basin Management, 94
intermittent renewables and, 82–3
management of

accounting for climate change in, 93
basin scale, 94

mitigation of climate change, 82
regulatory and planning tools for, 95

energy master plans and options
assessments, 95

Environmental Impact Assessment, 95
licensing, 96
Strategic Environmental Assessment, 96

World Commission on Dams
recommendations of, 94, 96

India
biofuel policy of, 116
electricity-water nexus, 161–3
partnership with International Water Management

Institute, 295
production of biofuel, 116

institution
climate, energy and water institutions

dimensions of
spatial, 177–8
temporal, 178–9

functional areas within, 181–2
governance mechanisms in, 182–3
levels of institutional scale in, 179–81

definition of, 174
institutional dynamics, 174–5

five dimensions of, 177
Integrated Water Resource Management
definition of, 2

integrated water resource management (IWRM), 10
hydropower and, 94

International Court of Justice, 204
International Energy Agency, 155, 324

Kenya
Maasi-Mara

Mara River diversions, 286

markets
definition of, 218
developing countries and, 227
difficulties in regulation of, 224–5
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markets (cont.)
encouraging effective pricing in, 220
energy

emergence of, 220–1
failures of, 218

cognitive dissonance and, 219
externalities and, 219
property rights and, 219
public goods and, 218

internalising externalities in, 225–7
limitations of, 228
price signals in, 219
water

emergence of, 222–4
Mexico
hydropower regulation of

Federal Commission for Electricity, 96
Millennium Ecosystem Assessment, 283

Namibia
hydropower potential of, 91

Norway
hydropower planning of, 96

planetary boundary, 283

regulation
definition of, 199
fragmentation of, 199

renewable energy
decision making

incorporation of water-energy data in, 74–5
impact on water of, 69–70

geothermal, 73
indirect impacts, 73
solar, 71–3
wind, 70

Saudi Arabia
solar power in, 75

Smith, Adam, 218
South America
growth of hydropower in, 84

Southeast Asia
growth of hydropower in, 84

Strategic Environmental Assessment
deep, 204

sustainable development
fundamental tenet of, 2
key principles of, 1

Switzerland
hydropower production, 90

Uganda
hydropower potential of

United Nations
Convention on Biological Diversity, 288
Framework Convention on Climate Change, 205, 288

Intergovernmental Panel on Climate Change, 289
summary of a report on the relationship between

climate change and water, 11–12
Kyoto Protocol
Clean Development Mechanism (CDM), 205

certified emissions reduction (CER) credits,
205

List of Protected Areas, 284
Ramsar Convention on Wetlands, 285, 287
2009–2015 Strategic Plan of, 288
2020 Aichi biodiversity targets, 288

United States
biofuel policy of, 112–13
California
Air Resources Board, 206
case study-coordinating carbon emissions,

energy and water, 187–93
Global Warming Solutions Act 2006, 206
hydropower potential of, 91
Mokelumne River

floodplain management of, 102
water-related energy use of, 143

current and future water stress, 68–9
dams, 86
Department of Energy, 269
Office of Electricity, 270

drought and power reliability, 57
electricity production, 66
Energy Independence and Security Act of 2007, 115
Energy Information Administration, 156
Environmental Protection Agency, 208
316(b) rule, 268

Federal Power Act, 211
Florida Everglades
management of Kissimmee River, 253

Food and Agriculture Organization, 123
hydropower licensing, 80
Maine
hydropower of

Maine Rivers Policy, 98
National Environmental Policy Act

of 1969, 204
regulation
fragmentation of, 200–1

renewable energy production, 66–7
Safe Drinking Water Act, 208
Sandia National Laboratories, 269
Savannah River
flood mangement of, 102

Texas
electricity-water nexus, 163–5
renewable energy production, 65

thermoelectric water use, 65
Western Electricity Coordinating Council, 268
Western Governors’ Association (WGA), 268
Western Interconnection, 269
Western Interstate Energy Board (WIEB), 268
Western States Water Council (WSWC), 268
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urban water-energy nexus
business and, 146
cities and, 145–6
future action and research in, 151
knowledge gaps in, 149–50
planning for resilience in, 146–9

water
blue, 284
definition of, 9

embedded
definition of, 9

energy-water relationship
direct and indirect impacts on, 144
problem shifting and, 145

global water resources, 8
global water use, 7
green, 284
definition of, 9

hydrological cycle
impacts of climate change on, 89–90
intensification of, 13

management
effects of climate mitigation measures, 24
effects of energy management, 22–3
energy-water relationship, 61
influence on climate, 21
influence on energy use, 21–2
stationary assumption, 13, 65, 92

peak water, 10
transport cost of, 7
use

effects of climate change, 17–18
water availability

sensitivity to climate change, 9
threats to, 7

water footprint
definition of, 110

water management
changes to address climate

change, 18–21
glaciers and, 14

water resources
flood mitigation and, 17
sea level rise and, 17

water security
drought and, 15–16

water use of
industry, 8
irrigation, 8
municipal, 8

water-energy nexus
definition of, 143

water-energy-carbon-climate nexus
definition of, 143

Zambezi River
hydropower potential of, 91

Index 341

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-02916-3 - Climate, Energy and Water: Managing Trade-Offs, Seizing Opportunities
Edited by Jamie Pittock, Karen Hussey and Stephen Dovers
Index
More information

http://www.cambridge.org/9781107029163
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107029163: 


