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Good water 
resources 

management can 
transform social 
systems for the 

better and sustain 
development

Making water an integral 
part of all planning and 
management decisions

Good water resources management can 
transform social systems for the better and 
sustain development. It can alleviate the 
anxiety and fear arising from concerns 
about too little water – or too much. It can 
respond to humanity’s concerns for natural 
and social changes and to our growing un-
derstanding of uncertainties, thus helping 
avoid political instability in fragile states. 
Action today is more important than ever – 
for the poor as for those better off.

Meeting the many objectives of water re-
sources management with limited human, 
financial and institutional resources will 
require more integrated and collaborative 
procedures and stronger water manage-
ment institutions and capacity. It will 
require better monitoring, data analysis 
and information products to fill the gaps 
in knowledge of how water is used and 
managed today and over time – and of the 
health of ecosystems that supply it. And it 
will require securing sustainable financing 
to meet the costs of service provision using 
existing infrastructure and to invest in 
essential new infrastructure, both physical 
and institutional.

The challenges are daunting. But they are 
surmountable. Managers and professionals 
in the water sector can work with leaders 
and decision-makers in all sectors to meet 
the challenges. They need to act within a 
framework that:

Ensures accountability and transpar-•	
ency in planning and implementa-
tion, particularly through greater 
stakeholder participation, with the ap-
propriate incentives and disincentives.

Integrates gender-sensitive and equita-•	
ble approaches in water issues.

Provides options for decision-makers •	
outside the ‘water box’, informed by 
clear messages substantiated by sound 
analyses from a water community 
that understands its role in the broad 
development agenda.

Develops solutions that strike a con-•	
vincing balance between objectives 
and alternative means of achieving 
them, through consultation, innova-
tion and research.

Provides data and information to •	
reduce uncertainty.

Secures financing for investment in •	
physical and institutional water infra-
structure, using a variety of financing 
instruments.

Develops capacity to improve the ef-•	
fectiveness and scales of progress.

Recognizes that nature also needs •	
water, to ensure the continuing deliv-
ery of life-supporting environmental 
goods and services.

But leaders in the water sector, acting 
alone, risk being overlooked in broader 
decision-making for social and economic 
development. And leaders outside the 
water sector risk making uninformed and 
suboptimal development decisions. The 
most valuable evolution of integrated 
water resources management could be its 
extension into dialogue and partnerships 
with water-using sectors whose policies 
and strategies are governed by many fac-
tors outside the water sector.

Chapter 14 offers practical examples of so-
lutions within the water domain. Options 
that show promise involve:

Institutional and human capacity de-•	
velopment, to prepare institutions for 
current and future water and related 
challenges.

Water law, both formal and custom-•	
ary, including regulations in other 
sectors that affect water resources 
management.

Consultation with stakeholders •	
and accountability in planning, 
implementation and management 
to build trust, as effective manage-
ment involves pluralistic governance, 
transparency and interactions among 
parties with different interests.

Use of financial options and economic •	
instruments to support the reliability 
and quality of the services provided.

Innovation and research to develop •	
appropriate realistic and sustainable 
solutions.

Payment for environmental services •	
as an incentive for improving water 
management efforts and for support-
ing sustainable ecosystems and water 
security.

Creation by water sector decision-mak-•	
ers of a favourable investment climate 
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As government, 
business and 
community 
leaders respond 
to the needs 
and initiatives 
of water users, 
they should be 
guided by sound 
information about 
the economic and 
environmental 
trade-offs in 
providing these 
services

based on sound water management 
and accountability.

Working through practical 
partnerships
For decades hydrologists and water pro-
fessionals have been writing about and 
advocating for the essential role of water 
resources management in addressing social 
and economic development, pointing to 
the need to balance objectives under finan-
cial, human and institutional constraints. 
But decisions on water development and 
management objectives, and the allocation 
of human, financial and environmental re-
sources to meet them, are made by leaders 
in government, the private sector and civil 
society, not by water professionals alone. 
Therefore, water professionals need to in-
form the decisions of these leaders outside 
the water domain on such issues as spatial 
and development planning, demographic 
planning, health, education, agriculture, 
industry, energy, economic development 
and the environment.

As government, business and community 
leaders respond to the needs and initia-
tives of water users, they should be guided 
by sound information about the economic 
and environmental trade-offs in providing 
these services. The international develop-
ment community can provide guidance 
by collecting evidence on successful and 
failed interventions and introducing this 
information into national planning. Deci-
sion-makers can learn from the examples 
in chapters 14 and 15.

This Report takes as a starting point that 
decisions and actions are most effective 
when implemented at the lowest insti-
tutional level qualified to do so. Where 
individuals are capable of meeting a 
challenge, their efforts should be sup-
ported. Where individual efforts are not 
enough, community members, including 
the professional and business community, 
can come together to meet the challenge, 
often working with local governments. 
To facilitate this possibility, a higher level 
of government may need to step in to 
delegate authority and provide the needed 
technical or financial support.

Other actions may be beyond the capac-
ity of individual communities and local 
governments. Controlling and allocating 
surface water and groundwater on a basin 
and aquifer scale and establishing pollu-
tion control standards require the involve-
ment of the water authority or ministry. 
For national well-being, the president 
or prime minister is the ultimate water 

manager, supported by the cabinet as the 
water management team.

International organizations, especially 
the UN agencies, can provide support for 
the member states, capacity assistance for 
civil society and catalytic guidance for the 
private sector in their efforts to incorpo-
rate water in decision-making processes 
within and outside the water domain. The 
leadership of the UN system and inter-
governmental organizations can provide 
counsel, drawing on their experience 
worldwide. As in the joint discussion and 
collective response on climate change, the 
chief executives of the UN agencies could 
meet on the role of water and water man-
agement in socioeconomic development 
processes, environmental sustainability 
and achievement of the Millennium De-
velopment Goals. Donor governments and 
philanthropic organizations can enter this 
discussion, in ways compatible with their 
mission and objectives.

Municipalities, decentralized bodies and 
local administrations are all engaged 
in delivery service and managing water 
resources. These responsibilities have typi-
cally been decentralized by the central 
governments, but often without transfer-
ring the necessary financial and human 
resources. These local bodies face difficult 
choices in managing water systems, water 
resources and water and sanitation systems 
– on whether to regulate through conces-
sions and contracts with private partners 
and on how to engage with non-govern-
mental organizations. They can inform 
their decisions by drawing on a growing 
base of water management experience 
worldwide. All groups with a stake in water 
resources management can work together 
to craft national development plans for 
water and sanitation, guided by poverty 
reduction and environmental strategies 
and international guidelines.

obtaining and sharing information
Reducing environmental and social 
risks today and preparing for a future of 
increasing climate variability and cli-
mate extremes require information about 
the availability and variability of water 
resources today and tomorrow and about 
trends in demand. Mechanisms for gather-
ing this information are needed even as 
countries proceed with infrastructure 
construction. Information and tools for 
decision-making under uncertainty will 
help to avoid making decisions for the 
short term that have irreversible harmful 
environmental and social effects over the 
long term.
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Because the 
demands on water 

are many and 
diverse, water 
management 

needs to be guided 
by broader social 

and economic 
development 

objectives that 
clarify expected 

outcomes

Hydrology has moved out of catchments 
and basins. While the volume of water in 
circulation on our planet remains con-
stant, climate change models suggest some 
significant movements in water resources 
and changes in local ecosystems in response 
to human use and misuse. Data on water 
resources – where the water is, where and 
how it flows – are essential for understand-
ing these global changes. Yet the necessary 
data are not being collected. As the need for 
information is increasing, attention to col-
lecting environmental data is waning, even 
though technologies for collecting data, 
democratizing data access and gathering are 
becoming more affordable. We must invest 
in these technologies and in often-neglected 
local data-gathering systems to enhance our 
common understanding of water systems, 
water resources and water management.

Equally important is information about 
how much water is being used, by whom 
and for what purposes, the ability and 
willingness of water users to pay, cost 
recovery rates and the investments needed 
to achieve socioeconomic objectives.

Water synergies, balances and 
trade-offs
Because the demands on water are many 
and diverse, water management needs to 
be guided by broader social and economic 
development objectives that clarify ex-
pected outcomes. ‘Integrated’ development 
plans – such as national development 
strategies, poverty reduction strategies, 
rural development strategies and regional, 
district and city development plans – 
should identify the full set of expected 
outcomes for water managers.

Because drivers, demands and what can 
reasonably be achieved given limited 
resources differ, there will necessarily be 
trade-offs. Where water is abundant, trade-

offs may have little detrimental impact on 
concerned parties or the natural environ-
ment. As water becomes increasingly scarce, 
trade-offs will be harsher, requiring sound 
leadership to guide decision-making.

A key area of decision-making concerns 
economic and environmental trade-offs, 
a highly political process. It is important 
to differentiate between short-term ‘fire-
fighting’ – responding to the urgent issues 
of the day – and strategic development. 
Multipurpose schemes and water reuse can 
reduce the need for trade-offs by enabling 
the same volumes of scarce water to deliver 
multiple outcomes.

In negotiating trade-offs, interest groups 
strive to protect the interests of their mem-
bers. Industry generally lobbies for self-reg-
ulation rather than control. Governments 
are concerned with enforcing laws and 
regulations. Local pressures and interna-
tional regulators sometimes encourage 
price controls, which can have negative as 
well as positive impact, including prevent-
ing harmful price manipulations by specu-
lators. Some international groups advocate 
for global public goods and services. Non-
governmental organizations advocate for 
water as a human right, charging govern-
ments with responsibility for service provi-
sion and users and beneficiaries for use 
that ensures long-term social, economic 
and environmental sustainability.

choices about water uses
Options depend on social, economic and 
environmental conditions, the availabil-
ity of water over space and time, and the 
threat of droughts and floods, all of which 
vary around the world.

Where water is scarce, the challenge is to 
select the development path that attains 
the best social, economic and environ-
mental outcomes. Such decisions shift 
the trade-offs away from water resources 
alone to broader concerns of environmen-
tal, economic and social benefits. Mak-
ing decisions about water in this context 
can sometimes introduce inefficiencies in 
other development activities. For example, 
importing food rather than producing it 
domestically may permit water to be used 
for higher value outputs, but many farm-
ers will then need to find other ways to 
earn a living.

Scales of space and time
Actions are constrained by the time hori-
zon for which they are planned (box 16.1). 
Politicians and water managers can find 
long-term planning difficult, because the 

Planning and response timescales may 
be categorized as follows:

Responses to crises (such as •	
droughts, floods, civil strife) (1-2 
years).

Human resources changes (2-3 years).•	

Political horizons (3-5 years).•	

Small infrastructure horizons (3-5 •	
years).

Outcomes horizons (5-8 years).•	

Behavioural change horizons (10 •	
years).

Large infrastructure horizons (10-20 •	
years).

Development horizons (15- 20 •	
years).

Long-term capacity and intra-•	
generational equity horizons (25+ 
years and beyond, depending on 
the level of the plan).

Source: Authors’ compilation.

Box 16.1 timescales for long-term planning
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Developed 
countries and 
developing 
countries must 
work together 
to identify 
socioeconomic 
priorities and to 
invest in and use 
water to power the 
engines of growth

plans and objectives often exceed the time 
horizon of their tenure. Overcoming this 
requires frameworks and incentives that 
support long-term planning.

Status of economic development
The stage of economic development and 
the financial and human resources avail-
able affect which water management 
options are feasible. For example, when 
financial resources are limited, choices may 
have to be made on allocating funds to 
sectors with the highest economic rate of 
return or to those that provide basic serv-
ices. Lack of resources may require finances 
from sources outside the budget and using 
resources from outside the country.

High-income countries are experiencing 
water management problems that are very 
different from those of poor countries. 
While high-income countries can afford 
to pay more attention to the environment 
and to long-term water system sustain-
ability, developing countries prioritize 
eliminating poverty and raising the over-
all level of health and well-being, some-
times at the expense of environmental 
sustainability.

The challenge is to build a new dialogue 
between developed countries and develop-
ing countries on water management and 
its role in sustainable development. Devel-
oped countries and developing countries 
must work together to identify socioeco-
nomic priorities and to invest in and use 
water to power the engines of growth. 
They must break cycles of poverty while 
avoiding the harmful environmental and 
health consequences of unbridled devel-
opment experienced in many developed 
countries. Cooperation between developed 
countries and developing countries can 
build mitigation, adaptation, avoidance 
and no-regret measures into decision-mak-
ing, to avoid incurring the costs of neglect-
ed environmental management later.

Working towards better 
development outcomes

A nation’s water resources are used and 
managed most effectively when they are 
linked to broader development objectives. 
What are the objectives, for example, 
for feeding the population, for provid-
ing power for industry, commerce and 
households, for job creation and incomes, 
and for child education and health? What 
are the relations between these objec-
tives, and water and water systems? How 
should water be managed to achieve these 
objectives?

To incorporate these and other water 
considerations, countries need strate-
gic policies and plans. Such plans must 
incorporate continuity despite changes in 
personnel and avoid loss of direction when 
administrations change or key individuals 
leave. Development partners can consult 
these plans to stay informed of govern-
ment intentions and to direct water-related 
investments into actions responsive to the 
country’s needs.

actions in a world of change, risk 
and uncertainty
Risk and uncertainty are part of deci-
sion-making. What level of protection 
is affordable (complex dams or simple 
refuges)? What are the trade-offs between 
investments that provide direct benefit 
(hospitals, schools) and those that protect 
against possible extreme events (flood 
protection)? How much should be invested 
in research where the stakes are high, but 
the results uncertain? Perception of risk is 
not fixed but is coloured by socioeconomic 
conditions, culture and religion, as well as 
environmental realities.

Risk management encompasses more than 
managing extremes such as floods and 
droughts. It entails the use of a structured 
approach to manage uncertainty regard-
ing these events. Decision-makers must 
take into account multiple uncertainties, 
including those associated with limited or 
low-quality data and information and the 
inherent unpredictability of climate and 
other environmental factors. A promising 
approach for dealing with climate risk is to 
integrate management of current climate 
variability and extremes with adaptation 
to climate change.

The world faces major choices in meeting 
the challenge of climate change and its po-
tential environmental and socioeconomic 
impacts. Public policy, so far dominated 
by mitigation, could benefit from a better 
balance between mitigation and adapta-
tion. Carbon is a measure of the anthropo-
genic causes of climate change – water is a 
measure of its impacts. The international 
community also has to balance investing 
for tomorrow’s likely problems of greater 
climate variability and global warming 
against investing for today’s problems of 
climate variability to prevent losses from 
droughts and floods. While both are vital, 
focusing on today’s problems can also 
create greater resilience for dealing with 
tomorrow’s problems.

Because of uncertainty, decisions on cur-
rent problems should leave the way open 
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Informed 
decisions – based 

on expected 
results and the 

consequences of 
failing to act – are 

needed now

for future options. No-regrets strategies 
– actions that would significantly reduce 
the adverse impacts of change but would 
not cause harm if projections of impacts 
of change are wrong – are important in 
responding to climate change. In contrast, 
failure to act carries risks because the situ-
ation may deteriorate if no action is taken.

The World Water Assessment Programme 
and its partners are working to reduce 
uncertainty, facilitate decision-making 
and accelerate investment by identifying 
the links between socioeconomic devel-
opment, environmental sustainability, 
water management capacity and invest-
ments in water-related infrastructure and 
other sectors. Work has begun, in concert 
with UN-Water, to identify indicators and 
supporting databases to guide decisions 
on water policies and actions by leaders 
inside and outside the water sector. It will 
expand the information base on options 
tested in many contexts. The World Water 
Assessment Programme is also working on 
scenarios linking external drivers to the 
water sector that could be applied globally, 
regionally and nationally. The next United 
Nations World Water Development Report 
will include the fruits of that work, along 
with additional examples of how challeng-
es are being addressed on the ground.

targeting official development 
assistance and philanthropic aid
For members of the international commu-
nity there are choices between pursuing 
their traditional regional financial and 
political interests and focusing on areas 
where aid of all types is needed most. The 
greatest gaps in access to such water-relat-
ed services as drinking water supply and 
sanitation are in sub-Saharan Africa, Asian 
and Latin American slums and countries 
recovering from conflict. Inefficient water 
use in agricultural production also is a 
continuing problem in many countries 
around the world, both developed and 
developing.

The 2008 World Economic Forum in 
Davos led to calls for policies to encourage 
a minimum water impact alongside a min-
imum carbon footprint; the 2009 forum 
included appeals to fight water scarcity. 
At the 2009 G-8 meeting in Italy the G-8 
leaders are scheduled to review the 2003 
G-8 Evian Water Action Plan and discuss 
strategies with their African partners for 
enhancing its implementation.

Against a background of political and 
strategic alignments, the international 
community must look for ways to sup-
port the construction of the infrastructure 
required to provide a range of direct and 
indirect services provided by water sys-
tems, including water supply and sanita-
tion, production of food and energy and 
adaptation and mitigation of climate 
variability. National and local governments 
can optimize their investments by identi-
fying actions that will produce the greatest 
socioeconomic and environmental ben-
efits. Supporting countries already on track 
to achieve the Millennium Development 
Goals at the expense of countries lagging 
behind can only entrench global divisions. 
sub-Saharan Africa in particular suffers 
from lack of development of its water re-
sources infrastructure for multiple uses.

deciding – and acting!

Informed decisions – based on expected 
results and the consequences of failing to 
act – are needed now. Lagging investment 
in water leaves hundreds of millions of 
people exposed to the risks of environ-
mental degradation and water-related dis-
asters and susceptible to political unrest. 
Billions of the world’s people suffer from 
water-related diseases and hunger. Acting 
to reduce such exposure can improve their 
health and well-being and provide access 
to healthcare for millions more. Coun-
try examples indicate that proper water 
management could increase gross domes-
tic product by 5% to 14% – an impact that 
may be unachievable through any other 
intervention.

The challenges are great, but the unsus-
tainable management and inequitable 
access to water resources cannot continue 
– because the risks of inaction are even 
greater. We might not have all the infor-
mation we would like to have before act-
ing, but we know enough to begin to take 
significant actions. Some leaders are al-
ready acting, showing the way. Others are 
ready to act. Leaders inside and outside the 
water domain have critical, complementa-
ry roles. Leaders in the water domain can 
inform the processes outside this domain 
and manage water resources to achieve 
agreed socioeconomic and environmental 
objectives. But leaders in government, the 
private sector and civil society determine 
the direction that actions will take. Recog-
nizing this, they must act now!
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and can lead to conflict. The Mekong River 
basin has been an exception, with concerns 
around water arising only recently. Partly 
because of conflicts unrelated to water the 
river has long-remained undisturbed, but 
dam development to meet the growing 
need for energy in most of the riparian 
countries is putting other downstream uses 
at risk – particularly fisheries (box 9.4).

Despite competing demands and conflict, 
however, there is little historic evidence 
that water itself has led to international 
warfare or that a war over water would 
make strategic, hydrographic or economic 
sense.6 At the international level water ap-
pears to provide reasons for trans boundary 
cooperation rather than war, often pre-
venting instead of causing escalation.7 

Many multilateral treaties on freshwater re-
sources have stressed multiple  objectives – 
economic development, joint management 
and water quality – rather than just water 
quantity and hydropower (see appendix 
2).8 The way Mexico and the United States 
resolved their dispute over the allocation 
of water from the Rio Grande River, which 
included a cost-sharing arrangement for 
water conservation measures, offers inter-
esting lessons for the peaceful resolution 
of water disputes (see box 15.22 in chapter 

15). A recent shift in emphasis from water 
sharing to benefit sharing promises greater 
transboundary cooperation.

Managing competition 
through supply and demand 
management and reallocation

There are many shortcomings in how water 
is managed today in a context of increased 
scarcity: low efficiency, environmental deg-
radation, and inequity. Despite some im-
provements competition is increasing and 
water use efficiency remains low in most 
sectors. But the answer is not just more 
efficient allocation mechanisms and more 
emphasis on greater yields and productiv-
ity, because these alone may lead to further 
losses in equity and environmental sustain-
ability. Rather, a combination of supply and 
demand management measures is needed.

three common responses to 
competition
The responses to increased competition for 
water are supply augmentation, conserva-
tion and reallocation (figure 9.2). The most 
conventional response is to develop new 
resources. For the state this typically means 
building new reservoirs or desalination 
plants or interbasin transfer. For users this 
means more wells or farm ponds or gating 
drains to store water. Conserving water 
includes increasing the efficiency of use 
by reducing losses. Changes in allocation, 
to ease competition or to maximize water 
use, are based on economic, social, envi-
ronmental or other criteria. Augmentation 
is a supply management strategy, while 
conservation and reallocation are demand 
management strategies, roughly defined as 
‘doing better with what we have’.9

Supply augmentation is typically con-
strained by the availability of storage sites, 
the social and environmental costs and the 
rising financial cost of water. With needs 
outstripping available stocks in many ba-
sins, transfers between basins have become 
more frequent. Amman, Athens, Bangkok, 
Kathmandu, Los Angeles and Mexico City 
are procuring water further afield. The 
massive transfer of water now under way 
in China (from the Yangtze River to the 
Yellow River) is being emulated in Brazil, 
India, Jordan and Thailand. While this 
trend is likely to continue, its potential will 
gradually be exhausted and its costs will 
spiral upwards. Other small-scale options, 
such as farm ponds in Asia or wells, have 
also been widely developed. Desalination 
is an option in specific locations (islands 
and coastal cities), but its cost is likely to 
remain high (though it is declining) and its 
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World Water 
Development 

Report indicators
1Author: Mike Muller

Mike Muller is co-chair, World Water Assessment Programme Expert Group on Indicators, Monitoring and 
Data/Metadata Bases.

Even as we pay more attention to the 
current state, uses and impacts of water 
resources and identify the challenges that 
the global community faces in managing 
them, the flow of information to sup-
port this work is drying up rather than 
growing.

The first edition of The United Nations 
World Water Development Report, published 
in 2003, included an extensive compila-
tion of information, drawn from multiple 
sources, documenting the state of water, 
the resource and its uses. Many agen-
cies and individuals opened their formal 
and informal archives to share informa-
tion from their knowledge bases. These 
enthusiastic contributions established an 
important baseline from which to move 
forward.

In all, more than 160 indicators were re-
ported on, ranging from the global quan-
tum of water available and withdrawals 
for human use to compliance with water 
quality standards for key pollutants and 
governance mechanisms to support water 
management.

The first report also explicitly recognized 
the need for further work, notably in col-
lecting biogeophysical and socioeconomic 
data as well as data on environmental 
protection and investment in water. It 
highlighted the danger of data availability 
driving the selection of indicators, which 
results in a ‘data-rich, but information-
poor’ syndrome, in which plenty of data 
are produced but they are not tailored to 
information needs 

The second edition of The United Nations 
World Water Development Report discussed 
the consequences of poor data availability:  

Data on almost every subject 
related to water issues is usually 
lacking, unreliable, incomplete 
or inconsistent. We have learned 
that merely collecting data is not 
enough. It must be brought to-
gether, analysed and converted into 
information and knowledge, then 
shared widely within and between 
countries and stakeholders to focus 
attention on water problems at all 
scales. It is only when the data has 
been collected and analysed that 
we can properly understand the 
many systems that affect water 
(hydrological, socio-economic, 
financial, institutional and political 
alike), which have to be factored 
into water governance. 

The number of indicators presented in the 
second edition of the report declined to 62 
because there was no systematic process 
for updating the data used for most of the 
indicators presented in the first report. 
Water supply and sanitation has been an 
exception: the World Health Organization 
and United Nations Children’s Fund Joint 
Monitoring Programme has systematically 
addressed the challenge, investing to en-
sure a regular flow of updated information 
on this subsector.

Three years later the production team for 
the third United Nations World Water Devel-
opment Report is in a similar situation to its 
predecessors. During preparations for the 
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report, a survey of data providers suggested 
that new data would be available for only 
some of the indicators used in the second 
report. At press time 30 indicators had 
been updated. Because some indicators 
included in the second report were identi-
fied as not useful by the source agency, 58 
indicators are now listed in table A1.1. The 
profile sheets describing these indicators 
are available on the World Water Assess-
ment Programme Website (www.unesco.
org/water/wwap/). 

While the indicators on the water resources 
situation in the first United Nations World 
Water Development Report provided policy-
makers at the national, regional and global 
levels with a critical overview of the situa-
tion, insight into the trends of key indica-
tors is vital in a rapidly changing world.

In most cases it has not proved possible 
to provide this insight. No new global 
estimates of available water resources or of 
volume abstracted by major sectoral users 
are available. So while this third edition of 
the report again contains much important 
information, it remains impossible to pro-
vide information on the evolution of key 
indicators. (One notable exception is a new 
indicator, Status of progression on Agenda 
21, which has been updated and included 
in this report.)

Several actions are planned to address this 
gap: UN-Water has created the Task Force 
on Indicators, Monitoring and Report-
ing to address the challenge of producing 
key global indicators of the state of water 
resources to meet the needs of policy- and 
decision-makers at all levels. And the 
World Water Assessment Programme has 
established the Expert Group on Indi-
cators, Monitoring and Data/Metadata 
Bases to support this work, specifically by 
promoting a dialogue between indicator 
users and data providers/interpreters about 
the feasibility of providing data for the 
key indicators on a sustainable, ongoing 
basis. The expert group will also propose 
strategies to improve data collection and 
interpretation.  

It is hoped that the next United Nations 
World Water Development Report will be 
able to report some substantive progress 
and answer key questions about whether 
and how changing water resources en-
dowments affect countries and regions, 
whether the efficiency of water use for 
national socioeconomic development is 
improving and whether degradation of the 
water environment has been slowed. At 
the very least, it should be able to report 
on steps taken to improve the flow of data 
and information needed to establish and 
monitor key trends. 

Table A1.1 list of United Nations World Water Development Report indicators and location 
of detailed data

topic indicator

category in 
cause-effect 
approacha

type of 
indicatorb

locationc

in World Water 
Development 
Report 2

in World Water 
Development 
Report 3

Level of 
stress on the 
resource

Index of non-sustainable water use Driving force, 
Pressure, state

Key Section 1 na

Rural and urban population Pressure, state Basic Section 1 Map 2.1
Figure 2.1

Relative Water Stress Index Pressure, state Key Section 2 na

Sources of contemporary nitrogen loading Pressure, state Key Section 3 na

Domestic and industrial water use Pressure, state Basic Section 3 Table 7.1
Figure 7.1

Impact of sediment trapping by large dams 
and reservoirs

Pressure Key Section 4 na

Coefficient of variation for the Climate 
Moisture Index

State Key Section 4 na

Water Reuse Index Pressure, state Key Section 4 Figure 8.6

Governance

Access to information, participation and 
justice

Response Developing Table 2.2
Table 2.3

na

Assessing progress towards achieving the 
integrated water resources management 
target

Response Key Table 2.1 na

(continued)
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topic indicator

category in 
cause-effect 
approacha

type of 
indicatorb

locationc

in World Water 
Development 
Report 2

in World Water 
Development 
Report 3

Settlements

Index of performance of water utilities State Developing na na

Urban water and sanitation governance index State Developing na na

Slum profile in human settlements Pressure Developing na na

State of the 
resource

Total actual renewable water resources State Key Table 4.3 *

Precipitation Driving force Basic Table 4.3 Table 10.1
Map 11.1
**

Total actual renewable water resources 
per capita

State Developing Table 4.3 **

Surface water as share of total actual 
renewable water resources

State Developing Table 4.3 na

Overlap as share of total actual renewable 
water resources

State Developing Table 4.3 na

Inflow from other countries as share of 
total actual renewable water resourcesd

State Developing Table 4.3 **

Outflow to other countries as share of 
total actual renewable water resources

State Developing Table 4.3 na

Total use as share of total actual renewable 
water resourcese

State Developing Table 4.3 **

Groundwater development as share of total 
actual renewable water resources

State Key Table 4.3 na

Ecosystems

Fragmentation and flow regulation of rivers State, impact Key Map 5.3
Figure 5.4

Figure 8.2

Dissolved nitrogen (nitrates + nitrogen 
dioxide)

State Key Map 5.2 *

Trends in freshwater habitat protection State, response Key Fig. 5.7 na

Freshwater species population trends index State Key Fig. 5.2 Figure 8.1

Health

Disability-adjusted life year Impact Key Table 6.3 Table 6.3

Prevalence of stunting among children under 
age 5

Impact Developing na Map 6.2

Mortality rate of children under age 5 Impact Developing Table 6.2 *

Access to safe drinking water Impact Key Map 6.1 Figure 7.3

Access to basic sanitation Impact Key Map 6.2 Figure 7.4

Food, 
agriculture 
and rural 
livelihoods

Percentage of undernourished people State Key Map 7.2
Figure 7.10
Figure 7.11

*

Percentage of poor people living in rural 
areas

State Key na *

Agriculture GDP as share of total GDP State Key na *

Irrigated land as a percentage of cultivated 
land

Pressure, state Key Map 7.1 Map 7.5

Agriculture water withdrawals as share of 
total water withdrawals

Pressure Key na Table 7.1

Extent of land salinized by irrigation State Key na na

Groundwater use as share of total irrigation Pressure, state Key na Figure 7.1

(continued)
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topic indicator

category in 
cause-effect 
approacha

type of 
indicatorb

locationc

in World Water 
Development 
Report 2

in World Water 
Development 
Report 3

Industry 
and energy

Trends in industrial water use Pressure Key Figure 8.1 na

Water use by major sector State Key Figure 8.3 Table 7.1
Figure 7.1

Organic pollution emissions (biochemical 
oxygen demand) by industrial sector

Impact Key Figure 8.4 *

Industrial water productivity Response Key Table 8.4 Figure 7.8

Trends in ISO 14001 certification Response Key Table 8.2 Figure 8.7

Electricity generation by energy source State Key Figure 9.1 Figure 7.11

Total primary energy supply by source State Key Figure 9.2 *

Carbon intensity of electricity generation Impact Key Table 9.4 na

Volume of desalinated water produced Response Key Table 9.1 Box 9.5

Access to electricity and water for domestic 
use

Pressure Key Table 9.5 *

Capability for hydropower generation State Key Table 9.6 Map 7.6
*

Risk 
assessment

Disaster Risk Index State Key Box 10.4 na

Risk and policy assessment indicator Response Key Figure 10.7 na

Climate Vulnerability Index State Key Map 10.3 na

Valuing and 
charging for 
the resource

Water sector share in total public spending Response Developing na na

Ratio of actual to desired level of public 
investment in drinking water supply

Response Developing na na

Ratio of actual to desired level of public 
investment in basic sanitationf

Response Developing na na

Rate of cost recoveryg Driving force, 
response

Developing na na

Water charges as percentage of household 
incomeh

Driving force, 
response

Developing Figure 12.5 na

Knowledge 
base and 
capacity

Knowledge Index State Developing Map 13.2 *

na designates that the indicator is not used in the report, although for many of these indicators updated information is provided online (see table note).

Note: An Indicator profile sheet with a detailed definition and explanation of how the indicator is computed (as well as data tables for some indicators) 
is available for most indicators at www.unesco.org/water/wwap/wwdr/wwdr3/indicators. Exceptions are subindicators for ‘Total actual renewable water 
resources’.

*See table accompanying the online Indicator profile sheet.
**See table accompanying the online Indicator profile sheet for Total actual renewable resources.

a. The categories are based on the DPSIR (driving forces, pressures, state, impact, response) framework. For details, see www.unesco.org/water/wwap/wwdr/
wwdr1/pdf/chap3.pdf and www.unesco.org/water/wwap/wwdr/wwdr2/pdf/wwdr2_ch_1.pdf (pp. 33-38).
b. Basic indicators provide fundamental information and are well established and widely used; data are generally widely available for all countries. Key 
indicators are well defined and validated, have global coverage and are linked directly to policy goals. Developing indicators are in a formative stage and may 
evolve into key indicators following refinement of methodological issues or data development and testing.
c. Because of updates to data and sources, data may not match across reports.
d. Now called ‘Dependency ratio’.
e. Now called ‘Millennium Development Goal water indicator’.
f. Proposed for United Nations World Water Development Report 3.
g. Now called ‘Rate of operation and maintenance cost recovery for water supply and sanitation’.
h. Now called ‘Water and sanitation charges as percentage of various household income groups’.

Source: Compiled by Engin Koncagül and Akif Altundaş.

Table A1.1 list of United nations World Water development report indicators and location 
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Table A2.1 Water-related goals and objectives of major conferences and forums, 1972-present

international forum agreed goals and objectives

UN Conference on the 
Human Environment, 
Stockholm, Sweden, 1972

The main issues of the conference were preservation and enhancement of the human environment.•	

The declaration of the conference acknowledged that ‘a point has been reached in history when •	
we must shape our actions throughout the world with a more prudent care for their environmental 
consequences.’

UN Conference on 
Water, Mar del Plata, 
Argentina, 1977

The main objective of this first global-scale conference on water was to promote greater awareness •	
nationally and internationally of global problems related to water and to assess water resources and 
water use efficiency through an integrated approach to water resources management.

Led to declaring the 1980s International Drinking Water Supply and Sanitation Decade, with the •	
objective of providing drinking water and sanitation for all people by 1990.

International 
Drinking Water 
Supply and Sanitation 
Decade, 1981-90

‘The goal of the Decade was that, by the end of 1990, all people should possess an adequate water 
supply and satisfactory means of excreta and sullage disposal. This was indeed an ambitious target as 
it has been estimated that it would have involved the provision of water and sanitation services to over 
650,000 people per day for the entire ten year period. Although major efforts were made by government 
and international organisations to meet this target, it was not achieved.’ (C. Choguill, R. Francys and A. 
Cotton, 1993, Planning for Water and Sanitation)

Global Consultation 
on Safe Water and 
Sanitation for the 1990s, 
New Delhi, India, 1990

The main issues were safe drinking water and environmental sanitation.•	

The New Delhi Statement declared: ‘Safe water and proper means of waste disposal . . . must be •	
at the center of integrated water resources management.’ (Environment and health, New Delhi 
Statement)

World Summit for 
Children, New York, 
United States, 1990

The main issues were health and food supply.•	

The World Declaration on the Survival, Protection and Development of Children stated: ‘We will •	
promote the provision of clean water in all communities for all their children, as well as universal 
access to sanitation.’

International Decade 
for Natural Disaster 
Reduction, 1990-2000

Recognized the increased vulnerability of people and property to natural disasters and sought ‘to reduce 
through concerted international action, especially in developing countries, the loss of life, property 
damage and social and economic disruption caused by natural disasters.’ (Resolution 44/236 of the UN 
General Assembly)

International 
Conference on Water 
and Environment, 
Dublin, Ireland, 1992

The most important achievement was the development of the Dublin Principles:

Freshwater is a finite and vulnerable resource, essential to sustain life, development and the •	
environment.

Water development and management should be based on a participatory approach, involving users, •	
planners and policy-makers at all levels.

Women play a central part in providing, managing and safeguarding water.•	
Water has an economic value in all its competing uses and should be recognized as an economic good.

(continued)
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UN Conference on 
Environment and 
Development , Rio de 
Janeiro, Brazil, 1992

Agenda 21, chapter 18, ‘Protection of the quality and supply of freshwater resources: application of 
integrated approaches to the development, management and use of water resources’, dealt with the basis 
for action, objectives and activities concerning:

Integrated water resources development and management.•	

Water resources assessment.•	

Protection of water resources, water quality and aquatic ecosystems.•	

Drinking water supply and sanitation.•	

Water and sustainable urban development.•	

Water for sustainable food production and rural development.•	

Impacts of climate change on water resources.•	

Ministerial Conference on 
Drinking Water Supply 
and Environmental 
Sanitation, Noordwijk, 
The Netherlands, 1994

The main issues were drinking water supply and sanitation.•	

The Programme of Action identified ‘assign[ing] high priority to programmes designed to provide •	
basic sanitation and excreta disposal systems to urban and rural areas.’

UN International 
Conference on Population 
and Development, 
Cairo, Egypt, 1994

The Programme of Action highlighted ‘ensur[ing] that population, environmental and poverty •	
eradication factors are integrated in sustainable development policies, plans and programmes.’ 
(Chapter III – Interrelationships between population, sustained economic growth and sustainable 
development)

World Summit for 
Social Development, 
Copenhagen, 
Denmark, 1995

The main issues were poverty reduction, water supply and sanitation.•	

The outcome was the Copenhagen Declaration on Social Development.•	

UN Fourth World 
Conference on Women, 
Beijing, People’s Republic 
of China, 1995

The main issues were gender, water supply and sanitation.•	

The outcome was the Beijing Declaration and Platform for Action.•	

Second UN Conference 
on Human Settlements 
(Habitat II), Istanbul, 
Turkey, 1996

The main issues were sustainable human settlements development in an urbanizing world.•	

The outcome was the Habitat Agenda.•	

World Food Summit, 
Rome, Italy, 1996

The main issues were food, health, water and sanitation.•	

The outcome was the Rome Declaration on World Food Security.•	

1st World Water Forum, 
Marrakech, Morocco, 1997

The main issues were water and sanitation, management of shared waters, preserving ecosystems, 
gender equity and efficient use of water ‘to recognize the basic human needs to have access to clean 
water and sanitation, to establish an effective mechanism for management of shared waters, to support 
and preserve ecosystems, to encourage the efficient use of water.’ (Marrakech Declaration)

International Conference 
on Water and Sustainable 
Development, Paris, 
France, 1998

The outcome was the Paris Declaration on Water and Sustainable Development, whose objective was ‘to 
improve co-ordination between UN Agencies and Programmes and other international organizations, 
to ensure periodic consideration within the UN system. [To] emphasize the need for continuous political 
commitment and broad-based public support to ensure the achievement of sustainable development, 
management and protection, and equitable use of freshwater resources, and the importance of civil 
society to support this commitment.’ (Paris Declaration)

Millennium Declaration, 
New York, United 
States, 2000

The Millennium Development Goals include the following water-related targets:

‘To halve, by the year 2015, the proportion of the world’s people whose income is less than one dollar •	
a day and the proportion of people who suffer from hunger and, by the same date, to halve the 
proportion of people who are unable to reach or to afford safe drinking water.’

‘To stop the unsustainable exploitation of water resources by developing water management •	
strategies at the regional, national and local levels, which promote both equitable access and 
adequate supplies.’

(continued)
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2nd World Water 
Forum, The Hague, The 
Netherlands, 2000

The Ministerial Declaration identified the following main challenges:

Meeting basic needs – access to safe and sufficient water and sanitation.•	

Securing the food supply, particularly of the poor and vulnerable.•	

Protecting ecosystems – ensure the integrity of ecosystems through sustainable water resources •	
management.ASharing water resources, by peaceful cooperation between water users at all levels.

Managing risks from floods, droughts, pollution and other water hazards.•	

Valuing water – managing water to reflect its economic, social, environmental and cultural values.•	

Governing water wisely, including involving the public and the interests of all stakeholders.•	

International Conference 
on Freshwater, Bonn, 
Germany, 2001

The main issues were governance, finance mobilization, capacity building and knowledge sharing.•	

Identified water as key to sustainable development.•	

The outcome was the Ministerial Declaration Recommendations for Action: ‘Combating poverty is •	
the main challenge for achieving equitable and sustainable development, and water plays a vital 
role in relation to human health, livelihood, economic growth as well as sustaining ecosystems. . . . 
The conference recommends priority actions under the following three headings: governance, 
mobilising financial resources, capacity building and sharing knowledge.’ (Ministerial Declaration 
Recommendations for Action)

World Summit on 
Sustainable Development, 
Johannesburg, South 
Africa, 2002

The summit dealt with the following freshwater-related issues:

Decentralization of governance.•	

Community empowerment.•	

Service provision: rural and urban challenges.•	

Information management.•	

Integrated water resources management.•	

Education and awareness.•	

Financial and economic mechanisms.•	

Regional challenges were particularly recognized and identified.•	

3rd World Water Forum, 
Kyoto, Japan, 2003

The outcomes included:

A water and climate dialogue, including agreed action points.•	

A water and poverty dialogue, including agreed action points.•	

A final report on financing water infrastructure.•	

Outcomes from the Dialogue on Food, Water and Environment.•	

A detailed document on Water Actions.•	

G-8 Evian Summit, 
Evian, France, 2003

One outcome was a G-8 Action Plan on Water:

Promoting good governance.•	

Using all financial resources.•	

Building infrastructure by empowering local authorities and communities.•	

Strengthening monitoring, assessment and research.•	

Reinforcing engagement of international organizations.•	

Water for Life 
Decade, 2005-15

Launched by the United Nations System, the aim is to promote efforts to fulfil international commitments 
made on water and water-related issues by 2015, with special emphasis on the involvement and 
participation of women.

The World Conference on 
Disaster Reduction, Kobe 
(Hyogo), Japan, 2005

Adopted the ‘Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and 
Communities to Disasters’, recognizing the importance of water-related disaster risk reduction.

(continued)
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4th World Water Forum, 
Mexico City, Mexico, 2006

The ministers at the forum reaffirmed commitments made at the UN Conference on Environment 
and Development, World Summit on Sustainable Development, and the Commission on Sustainable 
Development during 2005, emphasizing:

Expediting implementation in water, sanitation and human settlements.•	

Enhancing the sustainability of ecosystems.•	

Applying innovative practices such as rainwater management and development of hydropower •	
projects in some regions.

Involving relevant stakeholders, particularly women and youth, in planning and management.•	

They also expressed support for relevant UN water-related activities, including the coordinating role •	
of UN-Water.

5th World Water Forum, 
Istanbul, Turkey, 2009

The theme is Bridging Divides for Water.

Source: www.un.org/esa/sustdev and www.worldwatercouncil.org.
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abbreviations

ANA National Water Agency (of Brazil)

AQUAREC Integrated Concepts for Reuse of Upgraded Wastewater

AQUASTAT FAO database on water and agriculture

BAPE Bureau d’audiences publiques sur l’environnment (Office for Public Hear-
ings on the Environment, Québec, Canada)

BOD Biochemical oxygen demand

CALM Circumpolar Active Layer Monitoring observational network

CNA National Water Commission of Mexico (Comisión Nacional del Agua)

DOC Dissolved organic carbon

EAAB Water and Sewerage of Bogotá (Empresa de Acueducto y Alcantarillado de 
Bogotá)

EIONET European Environment Information and Observation Network

FAO Food and Agriculture Organization of the United Nations

FRIEND Flow Regime from International Experimental Data

GAP Southeastern Anatolia Project (Güneydoğu Anadolu Projesi)

GCM General circulation model

GDP Gross domestic product

GEO Global Environment Outlook

GLAAS Global Annual Assessment of Sanitation and Drinking-Water

GNI Gross national income

GOCE Gravity Field and Steady-State Ocean Circulation Explorer

GRACE Gravity Recovery and Climate Experiment satellites

GRAPHIC Groundwater Resources Assessment under the Pressures of Humanity and 
Climate Change programme

GW-MATE World Bank Groundwater Management Advisory Team

IFAD International Fund for Agricultural Development

IPCC Intergovernmental Panel on Climate Change

MDG Millennium Development Goal

NAFTA North American Free Trade Agreement

NEWS Global Nutrient Export from Watersheds models
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NGO Non-governmental organization

NWSC National Water and Sewerage Corporation of Uganda

OAS Organization of American States

OECD Organisation for Economic Co-operation and Development

OMVS  Organization for Development of the Senegal River (Organisation pour la 
mise en valeur du fleuve Sénégal)

PDSI Palmer Drought Severity Index

PLUARG International Reference Group on Great Lakes Pollution from Land Use 
Activities

POC Particulate organic carbon

R&D Research and development

RADWQ Rapid Assessment of Drinking Water Quality survey method

SAGUAPAC Cooperative for Urban Water and Sanitation Services in Santa Cruz

TVA Tennessee Valley Authority

UN United Nations

UNEP United Nations Environment Programme

UNESCO United Nations Educational, Scientific and Cultural Organization

UNFCCC United Nations Framework Convention on Climate Change

UN-HABITAT United Nations Human Settlements Programme

UNICEF United Nations Children’s Fund

UNSGAB UN Secretary-General’s Advisory Board

WBCSD World Business Council for Sustainable Development

WHO World Health Organization

data notes and units of measure

$ All dollars are current US dollars unless otherwise indicated

Billion Billion is 1,000 million

Water Refers to freshwater unless otherwise indicated

Btu British thermal unit (1,054.35 joules)

exajoule Unit of energy equal to 1018 joules

Gt Gigatonne

kcal Kilocalorie

kg Kilogram

km2 Square kilometre

km3 Cubic kilometre

m2 Square metre

m3 Cubic metre

mm Millimetre

terawatt Unit of energy equal to 1 trillion watts (1012)
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planning 242-245, 286-287, 292-293, 295
risk and adaptation 295
rural development 277, 278
waste management 143
water resources management 4, 53, 242, 243
water saving strategies 274
watersheds 51

Integrated Watershed Management Network 
(IWMNET) 258

intensification 107, 201-202
interconnectedness 150-151
Intergovernmental Panel on Climate Change 

(IPCC) 19, 70, 131, 182, 184, 201, 202, 212-213
internal water footprints 101-102
International Joint Commission 251, 252
international level

conflicts 154
cooperation 220-222
environmental sustainability 146
finance 287
institutions 283
policy and laws 50-51
support 269, 293, 296
trade 32, 35-36

International Monetary Fund (IMF) 17
International Organization for Standardization 

(ISO) 144
Internet-based resources 256, 258
invasive species 33
investment

adaptation 72
capacity 57-60
climate change 70, 71
corruption 254
data-gathering 294
decision-making 292-293
development 20
groundwater 131, 136
hydrologic observations 229, 230
hydropower 119
infrastructure 7, 8, 9, 17, 82-83, 242, 259, 

291, 292
monitoring 226
need for 296
pollution 140, 144
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poverty 37, 277-278
research and development 42, 47
sanitation 84
technological innovation 259
wastewater 143
water 7-9, 9-14, 17, 82-83
see also finance

IPCC see Intergovernmental Panel on Climate 
Change

Iraq 129
irrigation

agriculture 114, 115
agro-ecosystems 92-93
bioenergy 111, 112
charging for water 62
customary rights 250
groundwater 132-133, 189, 217
losses 156-157
management transfer 55
multiple-use initiatives 278
participatory 251, 253-254
poverty reduction 85
technological innovation 260
wastewater 143
water use 107, 108, 109

ISO see International Organization for 
Standardization

Italy 254, 258-259
IWMNET see Integrated Watershed 

Management Network

J
Japan 219
Jhabua District, Madhya Pradesh, India 278
Joint Monitoring Programme 2000 103, 104
Jordan River basin 151

K
Kafue Flats, Zambia 259
Kala Dera, India 274, 275
Kenya 71, 249-250, 261, 263, 273
Ki-moon, Ban see Ban Ki-moon
knowledge 256-258, 262, 275-285, 292

see also information

l
lakes 138, 190-191, 200, 204, 220, 223, 251, 

252, 261
land

links 173-174
redistribution policies 283
surface water cycle 181-210
tenure 85
use planning 214
zoning 134, 145

land-based hydrologic cycle 166-172
landslides 219
latimetry observations 234
leadership 21, 291, 293, 296
leakage 58, 156
learning processes 256, 257-258, 281
legal level 49-56, 72-73, 146, 156, 222, 249-250, 

262, 292
legitimacy 49, 56
Lesotho 255
lifestyle changes 14, 36-37, 39, 71-72
literacy 37
Living Plant Index 129
local level

action 293
conflicts 151
data-gathering 294
finance 57, 65
governance 105, 271
investment 9
rights 52
sediment 219
trade 35
see also community level

longitudinal linkages 220
long-term aspects 74, 140, 174, 183, 195, 294-295

M
macroeconomic policies 271-272
mainstreaming 38, 234-235

malaria 90, 273
Malaysia 249
malnutrition 14, 90
management

accountability 251-255
competition 154-158
cooperative 275-276
delivery contrast 51
groundwater 135-136
integrated 292-293
land-based hydrologic cycle 168-169
subsectoral level 4

marginal-quality water 155
marshlands 283
Mauritius 272
MDGs see Millennium Development Goals
meat production 109
Mediterranean region 101, 113, 116-117, 155, 

156, 157, 212
Mekong River basin 153
melt-water 193
Mesopotamian marshlands, Iraq 129, 283
meta-information systems 235
methane 200
Mexico 243, 284
microbial pollution 138
microfinance 65
micro-hydro plants 72
micro-irrigation 156-157
micro-organisms 44
microwave technology 234
Middle East 154, 155
middle-income countries 33
migration 30, 31-32, 70, 282
Millennium Development Goals (MDGs)

achieving 3
corruption 55, 56
domestic water 96
drinking water 102
health 88
investment 11-12, 13
partnerships 6
poverty reduction 10, 11
sanitation 59, 244

mining activities 139, 140
mismanagement 254-255

see also corruption
mitigation

climate change 19, 68, 69, 111-112
disasters 282
hazards 220-221, 222
policy 295
pollution 127, 139-145
technological innovation 72-73

modelling
groundwater recharge 190
hydrologic data 203, 226-227, 235
monitoring networks 261
soil moisture 185, 186
water quality 176

Mondi South Africa 274, 275
monitoring

groundwater 135
information 43, 261-262
nanotechnology 45
networks 21, 226-236, 285
performance 256
pollution 136, 146
supply and sanitation 103-104
water quality 127, 174

mortality 13, 87, 88, 89, 90, 215
mountains 170, 212
multipurpose water schemes 291
multidecadal variability 182-183, 187
multilateral aid 17, 64
multilateral treaties 154
multinational agreements 228
multiplatform information 228, 234, 235
multiple objectives 280, 281
multiple-use approaches 86-87, 115, 278, 294
multisectoral approaches 7
multistakeholder processes 12, 53

n
nanotechnology 45
national level

capacity assessment 256
climate change 251
conflicts 151
development plans 293
environmental sustainability 145-146

finance 57, 65
fisheries 121
hydrologic information 230, 233
industrial water productivity 116
integrated approaches 242, 286-287
law 50
observation networks 231, 235
policy 51-52, 111
poverty reduction 10
security 280
sharing data 226
wastewater treatment 142
water footprints 102
water saving strategies 274
water use 98, 99

nation-building 81
navigation 120-121
Near East 112
negative population growth 30
Nepal 72, 278, 282
The Netherlands 245
net primary productivity 199-200
networks 21, 203-204, 226-236, 257-258, 261, 

285
New York City, US 128, 263
NGOs see non-governmental organizations
nitrates 139, 144
nitrogen 175, 176
non-conventional sources 154, 155
non-governmental organizations (NGOs) 

54-55, 158
non-integrated approaches 243
non-point source pollution 136, 137, 139, 

144-145, 178
non-water sectoral interventions 269-270
no-regrets 296
North America 194, 195, 251, 252
Northern Hemisphere 192, 193, 194, 195, 213
nuclear energy 43
nutrients 138-139, 144, 173, 175-176, 219, 220

o
observation networks 21, 226-236

see also monitoring
ocean links 173-174
off-farm employment 272-273
official development assistance 64, 65, 262, 296
off-stream uses 96, 97-98, 99
oil prices 15-16, 65, 119-120
online information systems 235, 257
on-stream uses 96, 98
operational data 228-234
operation and maintenance 57-58, 235
organic materials 138
Orissa, India 152
oxygenation 220

P
Pakistan 90, 141, 142
Palmer Drought Severity Index (PDSI) 183-184, 

186, 216
Pamir glaciers 196-197
pan evaporation 184, 185, 202
participation 

consultation 275-276, 277
decision-making 6, 270, 292
demand management 274
institutional 246
policy 49
water management 53-54, 251-255, 256

particulate materials 173-174, 200-201
partnerships 4, 6, 12, 248-249, 257, 293
pastoralists 31-32
payments for goods and services 65-66, 

262-263, 288, 292
PDSI see Palmer Drought Severity Index
peace and security 19
perceptions 36, 38, 106
performance monitoring 256
permafrost 190-191, 192-194, 200, 201, 204
Peru 93
pesticides 144
philanthropic assistance 64, 296
phosphorous 175, 220
planning

accountability 251-255
incremental changes 241
integrated 242-245, 286-287, 292-293, 294
land use 214
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river basin 53
strategic financial 61

point source pollution 136, 137, 139
policy

bioenergy 34
climate change 72-73, 251
data-sharing 231
decision-making 296
external 269
governance reform 242-251
groundwater 136
health 272-273
incremental changes 241
land redistribution 283
law 249-250
macroeconomic 271-272
mitigation and adaptation 295
technology adsorption 47
water use 49-56

‘polluter pays’ principle 62, 128, 140, 145
pollution

charges 62
corruption 56
laws 53
micro-organisms 44
mitigation 127, 139-145, 146
prints 36
water quality 136-139
water supply constraints 177-178
see also quality, water; wastewater

population
biogeochemical cycles 175
education 38
food production 108, 109
global runoff 170
pressures 14, 29, 30-31
renewable water 167
snowmelt 194-195
soil erosion 218
water use 98, 101

Potters for Peace, Cambodia 259
poverty

access to water 3, 10-11, 83-87
charging for water 61-62
corruption 55
disaster costs 8
food prices 110
globalization 33
health 87, 296
investment 277-278
priorities 295
rural electrification 279
social drivers 37
sub-Saharan Africa 11
see also income

power generation technologies 118
precipitation

climate change 112, 213
extreme events 216
freshwater 166-167
glaciers 196, 197
groundwater 190
landslides 219
net primary productivity 199, 200
satellite data 234
sediment 220
temperature 213-214
trends 181-184, 201, 202, 204

precision agriculture 133, 135-136
prices

allocation of water 157
demand management 157
electricity 279
energy 15-16, 117-118
food 16, 21, 33, 44-45, 47, 106, 108, 109, 110
fuel 15-16, 33-35, 65, 119-120
poverty 37

pricing strategies 9, 61-62, 262, 274
see also charging strategies

private sector 60, 62-63, 105, 133-134, 248, 249, 
274-275

productivity 116, 199-200, 219
professional knowledge 256-258

public level 10, 63, 105, 249, 251-255, 
258-259, 288

public-private partnerships 6, 248, 249
pumps 127, 131, 133, 217, 279

Q
quality, water

basin closure 151

biogeochemical cycles 173, 174, 177
climate change 219
demographic drivers 29
drinking water 103
industry 116
marginal 155
monitoring 127, 230, 261
observation networks 227
public participation 252
rights 53
risks 136-139

Québec, Canada 276, 277

r
radiation 184-185
rainfall 70, 284, 285

see also precipitation
rainfed agriculture 106, 107, 108, 112
reallocation 154, 155, 157, 242, 243-244

see also allocation of water
recession, economic 141
recession, glaciers 196-197, 198
recurrent costs 57
recycling 211
reference crop evaporation 185
refugees 31, 283
regional level

cooperation 284
economic development 280, 281
evaporation 185
fisheries 122
hazards 211-213
hydrologic data 232, 235
networks 257
policy and laws 50-51
public awareness 258-259
radiation 184-185
river effects 130
sanitation 103
service costs 59
sharing data 226
snow cover 195
streamflow 216
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, 171
technology adsorption 46, 47
trade-offs 294

rehabilitation 20, 59, 283
religious belief 38-39
remote sensing 18, 185, 186, 230, 235

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

see also hydropower
renewable water 167-172, 223
Republic of Korea 64
reputation 274, 275
research 42, 47, 241, 257, 259-260
reservoirs

ecosystem degradation 129, 130
evaporation 116-117, 175
sediment 72, 218, 220
trends 190, 204
see also dams; storage

resettlement 282, 283
residence times 138, 171-172, 173
resilience 129-130, 282, 295
respiration 199, 200
response options 21, 241-268
reuse of wastewater 142-143
revenues 60-64
RhineNet project 254
Rhine River, Europe 121
rice production 115
rights 52-53, 248, 250, 285
Rio Grande/Bravo 243, 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 247
transboundary 146
upstream-downstream impacts 152
water quality 176

rivers
discharge 151, 175, 197, 201, 202, 219
environmental flows 145-146
flows 130, 170-171, 214-217
parliaments 251-254
sediment 218-222
wastewater 141
see also streamflow

rules 50-51
runoff

climate change 82, 113-114, 213
glaciers 197, 213
global 170, 232, 233
hydrologic cycle 167
pollution 139
trends 186-188, 202, 203, 204

rural areas
development 282
electrification 127, 133, 279
environmental services payments 263
groundwater 134-135, 217
infrastructure 58
investments 82
population 31
sanitation 103
urban water needs contrast 84-86
see also agriculture

Russian Federation 186, 188, 193, 194, 195
Rwanda 282, 283

S
safe drinking water see drinking water
salinization 130, 131, 220, 230
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 244
law 51
MDGs 11-12
participation 246
poverty 11, 37
subsidies 64

São Francisco basin, Brazil 247
satellite data 43, 185, 186, 195, 204, 226, 228, 

233-234
see also remote sensing

scaling-up 12, 106
scarcity, water 17, 18, 33, 112, 128, 154, 294
scenarios 74-75, 101, 212-213, 244, 269-273, 

296
schools 88, 104, 272
science and education centres 258
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, 175, 190, 201, 218-222
seismic activities 219
self-regulation 135
self-sufficiency 34
self-supply groundwater 97, 100
semi-arid tropics 113
Senegal River 284
sensitivity 189, 190, 203
service provision/delivery

corruption 55
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costs 3, 292
decentralization 246
efficiency 249
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, 220, 283
sharing data and information 226, 228, 229, 

231-232, 235, 236, 256-258, 293-294
Siberia 190-191, 193
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, 249, 262
small towns 103
snow 113, 194-196, 201, 204, 213, 216
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 185-186, 200, 204, 218
solar energy 279
solar radiation 184
South Africa 222, 275
South Asia 106, 133
South-East Asia 8
space hydrologic observations 233-234
Spain 222
spatial level 118, 167-172, 174, 175, 176, 

294-295
sphere of decision-making 4, 5
spring melt 194, 195
stakeholders 9, 246, 251-255
standards of living 39, 71
stationarity 181
statistical downscaling 203
The Stern Review 2006 71
storage

Africa 11
economic development 81, 82
groundwater 171-172, 173, 223, 230
need for increases 153
terrestrial carbon cycles 197, 199
trends 190-192
see also groundwater; reservoirs

storms 70, 214
streamflow 186-188, 201, 202, 204, 213, 220, 

229, 232
see also river flows

stunting in children 90
subsectoral management 4
subsidence 217
subsidies 62, 64, 66, 117, 133, 158, 279
supply 64, 68, 102-106, 154-158, 167, 246
support 293
surface fluxes 181
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, 284-288, 291, 292
groundwater 131-136
institutions 284
sanitation 244
technological innovation 47
tourism 279-280
water management 36

Sustainable Water Management Improves 
Tomorrow’s Cities Health (SWITCH) 257

Sweden 187
SWITCH see Sustainable Water Management 

Improves Tomorrow’s Cities Health
Switzerland 187
synergies 6, 269, 291, 294

t
Tajikistan 223
Tanzania 70
tariffs 60, 61-62, 65
technological innovation 41-48, 72-73, 105, 

115, 156, 259-260, 285
temperature

extreme events 216
glaciers 196-197
growing seasons 222
hydrological cycle 201, 202
permafrost 193
precipitation 213-214
productivity 199-200, 219
sediment 220
snow cover 195

temporal level 167-172, 294-295
Tennessee Valley Authority 280, 281
terrestrial systems 197-201, 228, 229-230
thaw lakes 200
thermal stratification 138, 220
thermocline 220
Tien Shan, Akshiirak glacier massif 197, 198
tourism 116, 117, 279-280
toxic chemicals 273
trade 32, 35-36, 62, 145, 158
trade-offs 6, 49, 66, 269, 277, 291, 294
traditional aspects 52, 256, 262

see also customary aspects
transboundary 18, 146, 153-154, 221-222, 230, 

231-232, 243, 286
transition economies 140
transparency 49, 56, 150, 270, 292
transpiration 106
transport 111, 120-121, 201
treaties 50, 154
tundra 212
Tunisia 156, 244, 274
Turkey 187, 280, 281

U
Uganda 91, 271
Ukraine 186
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 202-203, 227
precipitation 181, 182
reducing 291
renewable water supply 170, 171
variability 211
water quality 174
water use 97
win-win scenarios 283-285

under-five mortality 88
UN Secretary-General’s Advisory Board on 

Water and Sanitation (UNSGAB) 64
UNFCCC see United Nations Framework 

Convention on Climate Change
United Kingdom 187
United Nations Framework Convention on 

Climate Change (UNFCCC) 18, 19
United Nations (UN) 20, 269, 291, 293
United States of America (US) 243

allocation institutions 284
dams 172
ecosystem restoration costs 9
infrastructure 8, 57
power generation technologies 118
regional development 280, 281
snow cover 195-196
soil conservation 218
streamflow 187
water charging 263

upstream-downstream relationships 151, 152, 
262-263

upstream irrigation 157
urban areas

agriculture conflicts 152
groundwater 133-134, 134-135
infrastructure 57-58
knowledge networks 257-258
migration 282
pollution 140-143

population 29-30, 31
rural contrast 84-86
sanitation 103
stormwater 214
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, 212, 

232-233, 294

v
value 92, 145, 157, 228, 231
values 38-39
variability

adaptation 222
climate change 68, 73, 74
glaciers 196
precipitation 181, 182-183
rainfall 70
soil moisture 186
spatial and temporal 167-172
uncertainty 211

vegetation 212, 218, 220
Viet Nam, poverty reduction and growth 10
virtual water 14, 15, 32, 33, 35-36, 101, 102, 168
vulnerability

aquifers 223
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 233
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 as human right 54, 248
water-logging 130-131
water stress 92, 142
water user associations 6, 246, 248, 253-254
WBCSD see World Business Council for 

Sustainable Development
wealth 84
wetlands 91, 151, 191-192, 204, 212
wildfire 200
willingness to pay 9, 57, 61
wind speed 185, 220
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 

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

9, 64, 262
World Water Assessment Programme 291, 296
World Water Monitoring Day™ 285
World Water Vision 2000 53-54, 75

Y
yields 107-108, 112-113, 222

Z
Zambia 259, 287
zooplankton 219





UN-Water is a mechanism with 25 
member agencies to strengthen coordination 

and coherence among all United Nations bodies 
that deal with freshwater issues: from water 

supply, sanitation and health to climate, food, energy, 
environment, disasters and sustainable water resources 

management for socioeconomic development. Established 
in 2003 by the High-Level Committee on Programmes of 
the United Nations, it evolved from many years of close 

collaboration among UN agencies. UN-Water is not 
another agency; through task forces and programmes 

led and hosted by various members, it adds value to 
existing activities and fosters cooperation and 

information sharing among UN agencies 
and stakeholder representatives.
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The news media are full of talk of crises – in climate change, energy and food and 
troubled financial markets. These crises are linked to each other and to water resources 
management. Unresolved, they may lead to increasing political insecurity and conflict.

Water is required to meet our fundamental needs and rising living standards and 
to sustain our planet’s fragile ecosystems. Pressures on the resource come from a 
growing and mobile population, social and cultural change, economic development 
and technological change. Adding complexity and risk is climate change, with 
impacts on the resource as well as on the sources of pressure on water. 

The challenges, though substantial, are not insurmountable. The Report shows how some 
countries have responded. Progress in providing drinking water is heartening, with the 
Millennium Development Goal target on track in most regions. But other areas remain 
unaddressed, and after decades of inaction, the problems in water systems are enormous 
and will worsen if left unattended. 

Leaders in the water sector can inform decisions outside their domain and manage 
water resources to achieve agreed socioeconomic objectives and environmental 
integrity. Leaders in government, the private sector and civil society determine these 
objectives and allocate human and financial resources to meet them. Recognizing 
this responsibility, they must act now!
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