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regional level

cooperation 284
economic development 280, 281
evaporation 187
fisheries 122
hazards 213-215
hydrologic data 234, 237
networks 259
policy and laws 50-51
public awareness 260-261
radiation 186-187
river effects 130
sanitation 103
service costs 59
sharing data 228
snow cover 197
streamflow 218
trade 35
water crises 13
water use 99
water withdrawals 98

regulations
demand management 156, 157
environmental technology 42
groundwater 135
policy and law 52-53, 56
pollution mitigation 146
river flow 130, 173
technology adsorption 46, 47
trade-offs 294

rehabilitation 20, 59, 283
religious belief 38-39
remote sensing 18, 187, 188, 232, 237

see also satellite data
renewable energy 42-43, 119, 279, 280

see also hydropower
renewable water 169-174, 225
Republic of Korea 64
reputation 274, 275
research 42, 47, 243, 259, 261-262
reservoirs

ecosystem degradation 129, 130
evaporation 116-117, 177
sediment 72, 220, 222
trends 192, 206
see also storage

resettlement 282, 283
residence times 138, 173-174, 175
resilience 129-130, 282, 295
respiration 201, 202
response options 21, 243-268
reuse of wastewater 142-143
revenues 60-64
RhineNet project 256
Rhine River, Europe 121
rice production 115
rights 52-53, 250, 252, 285
Rio Grande/Bravo 245, 284
risk

climate change 19
dealing with 269
decision-making 292, 295-296
integrated approaches 277
malnutrition 14
nanotechnology 45
pollution 145

sharing instruments 65
wastewater 143
water quality 136-139
win-win scenarios 283-285

river basins
closure and interconnectedness 150-151
competition 155
interregional cooperation 283
organizations 6
river management 249
transboundary 146
upstream-downstream impacts 152
water quality 178

rivers
discharge 151, 177, 199, 203, 204, 221
environmental flows 145-146
flows 130, 172-173, 216-219
parliaments 253-256
sediment 220-224
wastewater 141
see also streamflow

rules 50-51
runoff

climate change 82, 113-114, 215
glaciers 199, 215
global 172, 234, 235
hydrologic cycle 169
pollution 139
trends 188-190, 204, 205, 206

rural areas
development 282
electrification 127, 133, 279
environmental services payments 265
groundwater 134-135, 219
infrastructure 58
investments 82
population 31
sanitation 103
urban water needs contrast 84-86
see also agriculture

Russian Federation 188, 190, 195, 196, 197
Rwanda 282, 283

S
safe drinking water see drinking water
salinization 130, 131, 222, 232
sanitation

access to 84, 85, 88, 96, 102-103, 104
domestic 102-106
economic impacts 8-9
education 38, 272
finance 49
infrastructure costs 59-60
integrated approaches 246
law 51
MDGs 11-12
participation 248
poverty 11, 37
subsidies 64

São Francisco basin, Brazil 249
satellite data 43, 187, 188, 197, 206, 228, 230, 

235-236
see also remote sensing

scaling-up 12, 106
scarcity, water 17, 18, 33, 112, 128, 154, 294
scenarios 74-75, 101, 214-215, 246, 269-273, 296
schools 88, 104, 272
science and education centres 260
science and technology 42-45

see also research
sea level rise 70
second-generation bioenergy technology 44
sectoral level 15, 98, 151-152, 276-280
security

climate change 19-20
energy 18, 34
food 16-17, 33, 110, 123
water 11, 153
win-win scenarios 280-282

sediment 130, 177, 192, 203, 220-224
seismic activities 221
self-regulation 135
self-sufficiency 34
self-supply groundwater 97, 100
semi-arid tropics 113
Senegal River 284
sensitivity 191, 192, 205
service provision/delivery

corruption 55
costs 3, 292
decentralization 248
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efficiency 251
finance 61, 63
national 51-52, 81
partnerships 6
small-scale 89, 105-106

sewage treatment 140-143
see also wastewater

shared resources 51, 146, 222, 283
sharing data and information 228, 230, 231, 

233-234, 237, 238, 258-260, 293-294
Siberia 192-193, 195
siltation 130
single-use systems 87
skin disease 143
sludge 142
slums 30, 84, 103-104, 105, 282
small islands 113
small-scale water provision 63, 65, 251, 264
small towns 103
snow 113, 196-198, 203, 206, 215, 218
social level

climate change 71-72
decision-making 4
development 291
drivers 36-39
groundwater sustainability 134-135
marketing 286
policy 272-273
responsibility 274
sanitation 105-106
water management 150

soft infrastructure 57, 82-83
soil 187-188, 202, 206, 220
solar energy 279
solar radiation 186
South Africa 224, 275
South Asia 106, 133
South-East Asia 8
space hydrologic observations 235-236
Spain 224
spatial level 118, 169-174, 176, 177, 178, 294-295
sphere of decision-making 4, 5
spring melt 196, 197
stakeholders 9, 248, 253-257
standards of living 39, 71
stationarity 183
statistical downscaling 205
The Stern Review 2006 71
storage

Africa 11
economic development 81, 82
groundwater 173-174, 175, 225, 232
need for increases 153
terrestrial carbon cycles 199, 201
trends 192-194
see also groundwater; reservoirs

storms 70, 216
streamflow 188-190, 203, 204, 206, 215, 222, 

231, 234
stunting in children 90
sub-Saharan Africa 11
subsectoral management 4
subsidence 219
subsidies 62, 64, 66, 117, 133, 159, 279
supply 64, 68, 102-106, 154-159, 169, 248
support 293
surface fluxes 183
sustainable development 3-23, 36, 68, 288
sustainable level

change 286
cost recovery 65
environmental 12-14, 37, 127, 134-135, 

145-146
finance 57, 66, 286-288, 291, 292
groundwater 131-136
institutions 284
sanitation 246
technological innovation 47
tourism 279-280
water management 36

Sustainable Water Management Improves To-
morrow’s Cities Health (SWITCH) 259

Sweden 189
SWITCH see Sustainable Water Management 

Improves Tomorrow’s Cities Health
Switzerland 189
synergies 6, 269, 291, 294

T
Tajikistan 225
Tanzania 70

tariffs 60, 61-62, 65
technological innovation 41-48, 72-73, 105, 

115, 156, 261-262, 285
temperature

extreme events 218
glaciers 198-199
growing seasons 224
hydrological cycle 203, 204
permafrost 195
precipitation 215-216
productivity 201-202, 221
sediment 222
snow cover 197

temporal level 169-174, 294-295
Tennessee Valley Authority 280, 281
terrestrial systems 199-203, 230, 231-232
thaw lakes 202
thermal stratification 138, 222
thermocline 222
Tien Shan, Akshiirak glacier massif 199, 200
tourism 116, 117, 279-280
toxic chemicals 273
trade 32, 35-36, 62, 145, 159
trade-offs 6, 49, 66, 269, 277, 291, 294
traditional aspects 52, 258, 264

see also customary aspects
transboundary regions 18, 146, 153-154, 223-

224, 232, 233-234, 245, 286
transition economies 140
transparency 49, 56, 150, 270, 292
transpiration 106
transport 111, 120-121, 203
treaties 50, 154
tundra 214
Tunisia 156, 246, 274
Turkey 189, 280, 281

U
Uganda 91, 271
Ukraine 188
UN see United Nations
uncertainty

climate change 68, 69, 71, 73, 74, 112-114
data and information 292
dealing with 269
decision-making 295-296
economic 17
future water use 101
hydrological cycle 204-205, 229
precipitation 183, 184
reducing 291
renewable water supply 172, 173
variability 213
water quality 176
water use 97
win-win scenarios 283-285

under-five mortality 88
UNFCCC see United Nations Framework Con-

vention on Climate Change
United Kingdom 189
United Nations Framework Convention on 

Climate Change (UNFCCC) 18, 19
United Nations (UN) 20, 269, 291, 293
United States of America (US) 245

allocation institutions 284
dams 174
ecosystem restoration costs 9
infrastructure 8, 57
power generation technologies 118
regional development 280, 281
snow cover 197-198
soil conservation 220
streamflow 189
water charging 265

UNSGAB (UN Secretary-General’s Advisory 
Board on Water and Sanitation) 64

upstream-downstream relationships 151, 152, 
264-265

upstream irrigation 157
urban areas

agriculture conflicts 152
groundwater 133-134, 134-135
infrastructure 57-58
knowledge networks 259-260
migration 282
pollution 140-143
population 29-30, 31
rural contrast 84-86
sanitation 103
stormwater 216
wastewater 287

water loss 156
urbanization 29, 31, 101, 136, 138
user finance 57, 60, 61-62, 286
use of water 16, 21, 41, 82-83, 96-149, 214, 

234-235, 294
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value 92, 145, 158-159, 230, 233
values 38-39
variability

adaptation 224
climate change 68, 73, 74
glaciers 198
precipitation 183, 184-185
rainfall 70
soil moisture 188
spatial and temporal 169-174
uncertainty 213

vegetation 214, 220, 222
Viet Nam, poverty reduction and growth 10
virtual water 14, 15, 32, 33, 35-36, 101, 102, 

170
vulnerability

aquifers 225
climate change 19-20, 73, 113-114
economic development 70
ecosystem services 92
groundwater pollution 134
poverty 37
urban and coastal areas 30

W
wastewater

agriculture 287
energy 117
environmental impacts 142-143
information 235
infrastructure costs 58, 59
micro-organisms 44
nanotechnology 45
perceptions 106
pollution 138
technological innovation 41
see also pollution; sewage treatment

water box dilemma 3, 4-6
water footprints 15, 33, 35-36, 96, 101-102, 117
water-logging 130-131
water user associations 6, 248, 250, 255-256
WBCSD see World Business Council for Sus-

tainable Development
wealth 84
wetlands 91, 151, 193-194, 206, 214
wildfire 202
willingness to pay 9, 57, 61
wind speed 187, 222
win-win scenarios 269-285
withdrawals

agriculture 106
groundwater 132
increases 96
industrial water 116
Mediterranean 157

water use 97, 98, 99, 100
women 38
World Business Council for Sustainable Devel-

opment (WBCSD) 75
World Economic Forum 2008 296
World Panel on Financing Water Infrastructure 

9, 64, 264
World Water Assessment Programme 291, 296
World Water Monitoring Day™ 283
World Water Vision 2000 53-54, 75

Y
yields 107-108, 112-113, 224

Z
Zambia 261, 287
zooplankton 221
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