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watershed management, 55-56
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Sri Lanka
watershed impacts and equity, 7071
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State Water Development and
Management Board (SWDMB),
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State Water Policy, 213
Stone walls, 64
STP. See Sewage Treatment Plants (STP)
Stream interventions, 289
Sub-basin
Hathni, 89-96, 97f, 333
Kundi, 89-96, 98-99, 98f, 333
organizations, 312, 324-325
specific management plans for, 312
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cropping systems, 178-179
land use, 178
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total drainage area, 176-177
upper catchment, 177-178
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water quality deterioration, 179
water supply schemes, 180
water table and groundwater outflows,
178-179
wide spatial heterogeneity, 176-177
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water rights systems, 306
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Urban piped water leakage, prevention of,
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Urban water management, 260261

Urban water supply, 246, 321
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(UPPCB), 267268
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77
Village-level cluster approach, 7576
Village-level heterogeneities, 286
Village Watershed Committees (VWCs),
42, 48
Virgin flows
estimation, Luni river basin, 195-196
water accounting, 159-160
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agriculture, 175-176
annual renewable water resource, 174
basin outflows, reservoir storage and
water utilization pattern
annual streamflow at Samdoli gauging
station, 162-163, 163f
effective water diversion, 164
effective water utilization, 164, 165¢
gravity irrigation, 166
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166, 167t
inflows, 163-164
irrigated cropping pattern, 168, 168¢
lift irrigation, 164-166
live storage, 163—164, 163f
storage change, 164, 165¢
climate and agroecology, 153
evaporation loss, 174
geology and geohydrology, 154-155
groundwater balance, 173-174
hydrology, 153—154, 154f
outflow, 176
rainfall in, 151-153, 152f, 152¢
socioeconomic system, 157-158, 157f
surface water accounts, 175
topography and geography, 150-151,
151f
total annual groundwater replenishment,
173
total surface inflow, 172
water accounts of, 174, 174f, 175¢
water audit reports, 176
water consumption, 175
in domestic sector, 168—169, 169¢
in irrigation, 169-172, 171t
by livestock, 169, 170t
water resource system
groundwater, 155-157
surface reservoirs and irrigation
projects, 155, 156¢

‘Wastewater

generation, from KMA, 266, 271
and treatment, 257259

Wastewater return flows, 247-248
Wastewater treatment systems, 319, 323,

325-326

Water-abundant regions, 307
‘Water accounts/accounting, 10-11, 332,

334, 337-338

analysis and sources, data for, 161-162
basins in Western Ghats, 172
consumptive use, 149-150, 159
hydrological stress, impacts of, 149-150
hydrological system, 149-150
for Kanpur Metropolitan Area, 334
of KMA, 247, 263-264

estimated water demand, 261-262
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estimated water supply and use,
262-263
of Luni river basin, 209-210
methodology, 15
methodology and analytical framework
for blue water, 159
consumptive use of water in urban area,
160
EWD, 160
irrigation, 160
irrigation application, 161
return flows, 159
storage change, 159-160
sum of irrigation dosage, 160161
total inflow, 159
virgin flows, 159-160
microcatchments, 172—173
storage change, 149-150
water governance and management, 150
water security challenges, KMA, 16
in western Maharashtra (see Warna river
basin)
Water availability-demand gap, 230-231
‘Water balance estimation, 90
‘Water conservation, 275-276
Water consumption, Warna river basin, 175
in domestic sector, 168—169, 169¢
in irrigation, 169-172, 171¢
by livestock, 169, 170t
‘Watercourses
flow measurement and control, 317
modernization of, 318
Water demands, 214, 216, 222
domestic, 219
downscale basin-level IWRM plans, 214,
216, 222
domestic, 219
industrial, 221-222
irrigation, 216-219
livestock, 219-221
industrial, 221-222
irrigation, 216-219
livestock, 219-221
Water harvesting structures (WHSs), 93
‘Water imports, 216
‘Water management, 299
for Afghanistan, 14
ecological characteristics, 1
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hydrological and topographical
characteristics, 1
institutional capability building for,
301-304
institutional mechanisms for, 336
integrated watershed management
agricultural intensification and
groundwater abstraction, 10
catchment assessment, 8
hydraulic interconnectedness, 9—10
lack of integration, 10
microwatershed, 8-9
thrust, 7-8
watershed planning, 8
water use efficiency, 9
interventions of, 231-232
river valley projects
decision making in, 5-7
micro watersheds, 7
scale effects in, 3-5, 14
socioeconomic characteristics, 1
in south Asian countries, 14
water accounting, 10-11
Water pollution, 266, 269
control norms, 267-270
Water quality, 266, 272, 299
problems in areas and villages, 311
Water quality monitoring (WQM), 323
Water-related risks, 248
‘Water resource(s)
augmentation, 216
of city of Kanpur, 247
development and management,
337-338
mapping, 310
planning, 335
‘Water resources monitoring and planning
unit, 303-304
basin management objectives, 311
basin plan development, 311
cropping pattern monitoring, 322
Electricity Users’ Cooperative
promotion, 315
existing water harvesting/storage/
abstraction structures, 310
groundwater abstraction, sustainable
levels of, 313

groundwater and surface water use rights
allocation, 319
groundwater levels and water quality
monitoring, 323
groundwater use rights enforcement, 322
land and water management
practices, 324
large water management projects, 321
local institutional development
agencies, 314
local water management activities
monitoring, 325
main and branch canals control, 317
microplan development for watersheds,
318
modernization, technological
innovations, 317
on-farm water management
practices, 324
periodic water accounting and water
balance exercises, 325
river basin organizations, designation and
constitution of, 309
rural economic institutions, 311
specific management plans for subbasins,
312
strengthening legal regimes, 308-309
subbasin organizations, 312
technical assistance from scientific
institutions to RBOs, 313
technical plan preparation, 319
tradable water use rights allocation
establishment of, 304-305
groundwater, 305
intersectoral allocation of rights,
306-307
intrasectoral allocation of rights, users/
user groups, 307-308
in surface water, 305-306
water rights systems, 306
water management activities, fund
allocation, 321
water quality problems, areas and villages,
311
water resource mapping, 310
water sale and pollution tax collection,
fund generation, 320
watershed management institutions, 314



watershed management/local water
harvesting activities implementation,
322
water users, socioeconomic profiles, and
water accounts database, 310
WUAS
promotion for irrigation
management, 315
and urban water utilities, canal water
use rights negotiation, 321
Water resource system, Warna river basin
groundwater, 155-157
surface reservoirs and irrigation projects,
155, 156¢
Water rights systems, 306
Water savings, 216
‘Water-scarce regions, 307
Water security challenges, 245
Watershed
definition, 55-56
microplans development for, 318
in south Gujarat, 332-333
treatment, 99
Watershed development (WSD), 21, 55-56,
294-295
aquifer geometry, 288289
at catchment/landscape scale, 105
closure of catchments, 280
ecological/environmental and social
aspects, 281
ecological/environmental aspect, 281
history of, 275
hydrology and livelihoods integration,
284-285
impact assessment and monitoring, 105
impact of, 275
institutional approach, 279
institutional issues, 283—284
internalizing externalities, 282—-283
interventions management, 281
local water loss, 104
mesoapproach, 282
micro- to mesoscale shift, 282
microwatershed approach, 279-280
Narmada river basin (see Narmada river
basin)
National watershed guidelines, 104-105
policy, 276
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political preference, 22
rainwater harvesting structures, 104
scale aspects, 276286
social aspect, 281
socioeconomic benefits, 21-22
socioeconomic context, 285—286
socioeconomic implications, 286—294
technology for soil and water
conservation, 275-276
water-related consequences, 105-106
Watershed Development Projects, common
guidelines, 105-106
Watershed hydrology simulation
alternative rain water harvesting
options, 138
nonwater-based livelihoods, 139
water demand exceeds supply, 138
water productivity, 139
watershed inflows exceed outflows, 138
Watershed impacts and equity
socioeconomic and natural resource
impacts, 67
in South Asia, 67, 68t
Afghanistan, 71-74
India, 67-68
Nepal, 69
Pakistan, 69—70
Sri Lanka, 70-71
sustainable livelihood framework, 67
Watershed institutions and implementation
India, 74-76
Nepal, 76-78
Watershed interventions, 287288, 291
management, difficulty of, 281
scale of analysis of, 333
Watershed management (WSM), 335
catchment assessment and planning
(see Catchment assessment;
Catchment planning)
characteristics of, 282
hydrological, biophysical, and
socioeconomic systems, 5556
in India, 48
institutions, sustainability of, 45—46
physical and socioeconomic impacts,
4445
institutions, 314
positive hydrological impacts, 49
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Watershed management (WSM) (Continued)
programs, 49-50, 279, 283
projects, 276277, 279
scale effects in, 16
in South Asia
in Afghanistan, 56-57, 63—64
Bangladesh, 63
Bhutan, 61-62
evolution, 58, 59¢
in India, 56, 58-60
natural resource, 57-58, 62
Nepal, 58, 60-61
Pakistan, 61
Sri Lanka, 62-63
technical interventions of, 64
(see also Watershed structures)
‘Watershed management interventions,
145-146
Watershed management projects
hydrological assessment, 141-144
intervention planning, 121-122, 141
project area selection, 141-142
Watershed structures
in situ moisture conservation, 65-66
rain water harvesting, 66—67
soil conservation, 64—65
Water supply, 214-215, 223, 229
degradation of, 245
downscale basin-level [IWRM plans,
214-215, 223, 229
groundwater resources, 226—228
surface water resources, 224—225
system, 254-256
Water supply management challenges, 264
economic risks, 267
regulatory risk, 267268
reputational risk, 269-270

physical risks, 264
future water requirement, 264265
renewable water resources availability,
265-266
water quality, 266
Water-surplus river basin, 15
Water tenure
definition, 149
in sub-basin
cropping systems, 178—179
land use, 178
lower catchment, 177
total drainage area, 176-177
upper catchment, 177-178
urban population, 180
water quality deterioration, 179
water supply schemes, 180
water table and groundwater outflows,
178-179
wide spatial heterogeneity, 176—177
Water use efficiency (WUE) improvement
measures, 25—26
‘Water use hydrology, irrigation, 237
‘Water Users’ Association (WUAs)
promotion for irrigation management,
315
and urban water utilities, canal water use
rights negotiation, 321
‘Whole-of-catchment model, 278, 293, 333
World Bank-assisted Neeranchal Watershed
Management Project, 106-107
World Wildlife Fund (WWEF), 248
WSD. See Watershed development (WSD)
WSM. See Watershed management (WSM)
WSM Division (WMD), 62
WUAs. See Water Users” Association
(WUAYs)
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