
PIV. The Politics
 of Water

The warming of the ocean, in particular 
its surface waters, and the feedback of 
heat to the atmosphere are changing 

rainfall patterns, affecting the availabil-
ity of freshwater and food security, 

and health.
http://www.unep.org/geo/geo4/report/04_Water.pdf



“Human well-being and the ecosystem health in many places are being seriously affected 
by changes in the global water cycle, caused largely by human pressures.” So begins the 
United Nations Environmental Programme’s 4th annual report on water. At first sight, this 
reading may appear “fso” or for scientists only, but in fact it is highly accessible and contains 
information on how various human pressures contribute to the fresh water crisis (e.g., popu-
lation, food and energy needs, industrial strains, global climate change, over-fishing). For 
example, solar energy drives the circulation of the globe’s water. (Note: To read or download 
the entire report in English, French, or Spanish, go to the UNEP’s Website at www.unep.org/
geo/geo4/media.) 

Questions
Look over “Figure 4.1 Global distribution of the world’s water.” Then compare the difference 1.	
between ocean and freshwater availability (97.5 and 2.5 % respectively). Just think, 6 billion 
humans (and counting) and trillions of plants and animals are vying for 2.5 % of the fresh water 
available!

Reflect:2.	

Examine your behavior as it relates to your water use:

Food consumption and water pollution (run off from animal processing and plant fertilizers)a.	

Household practices? (e.g. cleaners)b.	

Items you purchase related to water pollution?  (including plastic water bottles)c.	

Lawn/garden water use related to availability and run offd.	

Personal hygiene (soaps, personal care products) and affects on the environment (i.e., Ches-e.	
apeake Bay)

What can you do to lessen your impact on water use, water pollution, and water availability?  3.	

Given the fact that water migrates from one area to another (neighborhood, town, state, country, 4.	
river, ocean etc.) what types of interventions are needed? 

Which groups of people need to be involved: scientists; politicians; engineers; ecologists; re-5.	
searchers; educators; artists; the Environmental Protection Agency (EPA); or your local, state, or 
federal government?   

How do you fit into this equation? Are you motivated to do anything that will improve water ac-6.	
cess and quality?

What impact does your chosen major (e.g. engineering, music, criminal justice, healthcare, TV/7.	
radio production, business, computer science, etc.) have on water quality and access issues?

How does a multidisciplinary approach enter into water issues? Are there dangers in leaving 8.	
solutions up to one group? (E.g., media experts versus scientists; politicians versus the EPA; you 
versus your local water provider.) 
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Water

Main Messages

Human well-being and ecosystem health in 
many places are being seriously affected by 
changes in the global water cycle, caused largely 
by human pressures. The following are the main 
messages of this chapter: 

Climate change, human use of water resources 
and aquatic ecosystems, and overexploitation of 
fish stocks influence the state of the water envi-
ronment. This affects human well-being and the 
implementation of internationally agreed devel-
opment goals, such as those in the Millennium 
Declaration. Evidence shows that implementing 
policy responses to environmental problems 
enhances human health, socio-economic growth 
and aquatic environmental sustainability. 

The world’s oceans are the primary regulator of 
global climate, and an important sink for green-
house gases. At continental, regional and ocean 
basin scales, the water cycle is being affected by 
long-term changes in climate, threatening hu-
man security. These changes are affecting Arctic 
temperatures, sea and land ice, including moun-
tain glaciers. They also affect ocean salinity and 
acidification, sea levels, precipitation patterns, 
extreme weather events and possibly the ocean’s 
circulatory regime. The trend to increasing ur-
banization and tourism development has consid-
erable impacts on coastal ecosystems. The socio-
economic consequences of all these changes are 
potentially immense. Concerted global actions 
are needed to address the root causes, while local 
efforts can reduce human vulnerability. 

Freshwater availability and use, as well as the 
conservation of aquatic resources, are key to 
human well-being. The quantity and quality of 
surface- and groundwater resources, and life-sup-
porting ecosystem services are being jeopardized 
by the impacts of population growth, rural to 

urban migration, and rising wealth and resource 
consumption, as well as by climate change. If 
present trends continue, 1.8 billion people will be 
living in countries or regions with absolute water 
scarcity by 2025, and two-thirds of the world 
population could be subject to water stress. 

Practical implementation of Integrated Water 
Resource Management (IWRM) at the basin 
scale, including consideration of conjunctive 
groundwater aquifers and downstream coastal 
areas, is a key response to freshwater scarcity. 
Because agriculture accounts for more than 70 
percent of global water use, it is a logical target 
for water savings and demand management ef-
forts. Stakeholders who pay attention to increas-
ing the productivity of rain-fed agriculture and 
aquaculture, which can contribute to improved 
food security, are proving to be successful. 

Water quality degradation from human activi-
ties continues to harm human and ecosystem 
health. Three million people die from water-
borne diseases each year in developing countries, 
the majority of whom are children under the age 
of five. Pollutants of primary concern include mi-
crobial pathogens and excessive nutrient loads. 
Water contaminated by microbes remains the 
greatest single cause of human illness and death 
on a global scale. High nutrient loads lead to 
eutrophication of downstream and coastal waters, 
and loss of beneficial human uses. Pollution from 
diffuse land sources, particularly agriculture 
and urban run off, needs urgent action by gov-
ernments and the agricultural sector. Pesticide 
pollution, endocrine-disrupting substances and 
suspended sediments are also hard to control. 
There is evidence that IWRM at the basin scale, 
improved effluent treatment and wetland restora-
tion, accompanied by improved education and 
public awareness, are effective responses.

Aquatic ecosystems continue to be heavily 
degraded, putting many ecosystem services at 
risk, including the sustainability of food supplies 
and biodiversity. Global marine and freshwa-
ter fisheries show large scale declines, caused 
mostly by persistent overfishing. Freshwater 

By Russell Arthurton, Sabrian Barker, Walter Rast, and 
Michael Huber
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118 SECT ION B :  S TATE - AND - T R ENDS OF  THE  ENV I RONMENT:  1987–2007 

INTRODUCTION
In 1987 the World Commission on Environment 
and Development (Brundtland Commission) warned 
in the final report, Our Common Future, that water 
was being polluted and water supplies were 
overused in many parts of the world. This chapter 
assesses the state of the water environment since 
the mid-1980s, and its impacts on human well-
being with respect to human health, food security, 
human security and safety, and livelihoods and 
socio-economic development.

The ocean is the source of most of the world’s 
precipitation (rainfall and snowfall), but people’s 
freshwater needs are met almost entirely by precipitation 
on land (see Figure 4.1), with a small though increasing 
amount by desalination. Due to changes in the state of 
the ocean, precipitation patterns are altering, affecting 
human well-being. Ocean changes are also affecting 
marine living resources and other socio-economic 
benefits on which many communities depend. The 
availability, use and management of freshwater, and of 
aquatic ecosystems in general, are key to development 
and human well-being. 

Solar energy absorbed by the Earth’s surface, 
particularly the ocean, drives the circulation of the 
globe’s water. Most water transfer occurs between 
ocean and atmosphere by evaporation and 
precipitation. Ocean circulation – the global ocean 
conveyor (see Figure 4.2) – is driven by differences 
in seawater density, determined by temperature and 
salt content. Heat moves via warm surface water 
flows towards the poles, and returns in cooler, deep 
water towards the equator. The cooler returning 
water is saltier and denser through evaporation, and, 
as it sinks, it is replaced by warmer water flowing 
poleward. This circulation is of enormous significance 
to the world, carrying carbon dioxide (CO2) to the 
deep ocean (see Chapter 2), distributing heat and 
dissolved matter, and strongly influencing climate 
regimes and the availability of nutrients to marine 
life. The 1982–1983 intense El Niño provided 
the evidence that large-scale fluctuations in ocean 
and atmosphere circulation are coupled, having 
profound global climatic impacts (Philander 1990). 
There are concerns that climate change might alter 
global ocean circulation patterns, possibly reducing 
the amount of heat that is carried north in the Gulf 
Stream, warming western Europe and the Arctic (see 
Chapters 2 and 6).

The water environment and development 
are strongly interdependent. The state of the 
hydrological regime, its water quality and 
ecosystems are major factors contributing to human 
well-being. These linkages are shown in Tables 
4.1 and 4.4, demonstrating the implications 
of the state of water in meeting the Millennium 
Development Goals (MDGs). The world’s inland 
and marine fisheries are a crucial part of aquatic 
living resources that are vital to human well-being. 
The chapter assesses how these have responded, 

Source: WWAP 2006, based
on data from Shiklomanov and
Rodda 2003

Note: see Chapter 3 on water
that is easily available to plants.

Figure 4.1 Global distribution of the world’s water

Freshwater 2.5%

Oceans 97.5%

Freshwater

Total water

Surface and
atmospheric water

Permafrost 0.8%

Surface and
atmospheric water 0.4%

Groundwater 30.1%

Freshwater lakes 67.4%

Soil moisture 12.2%

Atmosphere 9.5%

Other wetlands 8.5%

Rivers 1.6%

Plants and animals 0.8%

Glaciers 68.7%

stocks also suffer from habitat degradation and 
altered thermal regimes related to climate change 
and water impoundment. Total marine catches 
are being sustained only by fishing ever further 
offshore and deeper in the oceans, and progres-
sively lower on the food chain. The trend of fish 
stock degradation can be reversed when govern-
ments, industry and fishing communities work 
together to reduce excess fishing effort, subsidies 
and illegal fishing.

A continuing challenge for the management 
of water resources and aquatic ecosystems is to 

balance environmental and developmental needs. 
It requires a sustained combination of technology, 
legal and institutional frameworks, and, where 
feasible, market-based approaches. This is par-
ticularly true where efforts are designed to share 
the benefits of water-related ecosystem services 
rather than merely sharing the water resource 
alone. In addition to capacity building, the chal-
lenge is not only to develop new approaches, 
but also to facilitate the practical, timely and 
cost-effective implementation of existing interna-
tional and other agreements, policies and targets, 
which can provide a basis for cooperation on 
many levels. Although many coastal environ-
ments are benefiting from existing Regional Seas 
agreements, there is a paucity of international 
agreements addressing transboundary freshwater 
systems, a significant source of potential con-
flict in the future. A range of perverse subsidies 
also hampers the development and implementa-
tion of effective management measures at many 
levels. The benefits of tackling well-understood 
problems, especially those at the basin scale, are 
likely to be greatest when efforts are coordinated 
effectively among different levels of society. 

Challenges and Opportunities

As the Earth’s primary integrating medium, 
water has a wide potential to reduce poverty, 
increase food security, improve human health, 
contribute to sustainable energy sources, and 
strengthen ecosystem integrity and sustainability. 
These water-related goods-and-services represent 
significant opportunities for society and govern-
ments to jointly achieve the goals of sustainable 
development, as recognized in the Millennium-
Declaration and at the World Summit on Sustain-
able Development, in the context of the MDGs. 
summarizes the relative effectiveness of existing 
responses. 

Water for Poverty and Hunger Eradication 

There is compelling evidence that a substan-
tial increase in global food production is needed 
to feed growing populations, and to reduce or 
eliminate situations where people have insuffi-
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cient food for their daily needs. This increase in 
production will require more water (see Figure 
4.4). On a global scale, the agricultural sector 
uses the vast majority of freshwater resources, 
and so is a logical target for economizing water 
use and developing methodologies for growing 
more food with less water (more crop per drop). 
Because agriculture and healthy ecosystems can 
be compatible goals, the major challenge is to im-
prove irrigation for food production by increasing 
water and and productivity, supporting ecosystem 
services and building resilience, while mitigat-
ing environmental damage, especially within the 
context of ecosystem-based IWRM approaches.

Since groundwater levels are falling, and aqui-
fer water stores are shrinking in many highly-
populated countries, much of the additional water 
required for agricultural production must come 
from dammed rivers. While acknowledging 
the environmental damage and socio-economic 
dislocation associated with construction of some 
dams, the building of more dams cannot be dis-
missed, since they can provide significant sourc-
es of water. But, more attention must be directed 
to understanding and balancing the environmen-
tal and socio-economic impacts associated with 
dam construction and operation against the ben-
efits to be derived from them. Augmenting the 
resources of water-scarce regions by interbasin 
transfer is another established option, although 
proposed schemes must demonstrate the social, 
environmental and economic benefits to both the 
donating and the receiving basins. 

While the impacts of increasing water demand 
for agriculture may be acceptable in countries 
with ample water resources, the escalating bur-
den of water demand will become intolerable in 
water-scarce countries. Such situations can be 
alleviated to some degree by water-scarce coun-
tries shifting their food production to “water-
rich” ones, deploying their own limited water 
resources into more productive economic sec-
tors. This would address the need for energy and 
technology intensive transport of water to distant 
areas of demand. Although globalization in the 
agriculture and related food production sectors 

121WATER

development and food production. But, the consequent 
changes in land- and water use by agriculture, as well 
as for urban and industrial growth, have major adverse 
impacts on freshwater and coastal ecosystems. 

In addition to agricultural demands, pressures on water 
resources are compounded by the physical alteration 
and destruction of habitats by urban and industrial 
development, and, especially in coastal areas, 
tourism. Invasive species, introduced to waterbodies 
intentionally (fish stocking) or inadvertently (ships’ 
ballast discharges), are also a factor. Modifications
of the water cycle through irrigation works and water 
supply schemes have benefited society for centuries. 
However, the global impacts of human interventions 
in the water cycle, including land cover change, 
urbanization, industrialization and water resources 
development, are likely to surpass those of recent or 
anticipated climate change, at least over decades 
(Meybeck and Vörösmarty 2004).

Human activities at basin scales cause increased 
water-borne pollution from point and diffuse sources, 
affecting inland and coastal aquatic ecosystems. The 
diffuse sources are more difficult to identify, quantify 
and manage. Agricultural run-off containing nutrients 
and agrochemicals is the main source of water 
pollutants in many countries (US EPA 2006). Domestic 
and industrial effluents also are major sources, with 
inadequately treated wastewater discharged directly 
into waterways. Virtually all industrial activities generate 
water pollutants, as do unsustainable forestry (land 
clearing, forest fires and increased erosion), mining 
(mine and leachate drainage), waste disposal (landfill 
leachate, land and sea litter disposal), aquaculture and 
mariculture (microbes, eutrophication and antibiotics), 
and hydrocarbon (oil) production and use.

Water withdrawals are predicted to increase by 
50 per cent by 2025 in developing countries, and 
18 per cent in developed countries (WWAP 2006). 
Since nearly all industrial and manufacturing activities 
require adequate water supplies, this situation is 
likely to impede socio-economic development, and 
increase pressures on freshwater ecosystems. At the 
global scale, the integrity of aquatic ecosystems – the 
state of their physical elements, their biodiversity and 
their processes – continues to decline (MA 2005), 
reducing their capacity to provide clean freshwater, 
food and other services such as contaminant 
attenuation, and to buffer against extreme climatic 

Source: UNEP/GRID-Arendal
2002, based on Shiklomanov
and UNESCO 1999

Figure 4.4 Changes in global water use by sector
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diseases. Many industrial water pollutants with 
human health implications also are amenable to 
treatment with technologies that capture materials 
from water. These technologies can sometimes 
recover useful products (such as sulphur) from 
waste streams. Ecosystem restoration may reduce 
the incidence of some water-borne diseases, but 
it can also lead to an increase in the incidence of 
others. This negative aspect may be countered by 
improved understanding of the ecological re-
quirements of disease vectors, and incorporating 
this knowledge into restoration projects. Tra-
ditional approaches, such as rainwater harvest-
ing, can provide sources of safe drinking water, 
particularly in water-scarce areas or locations that 
experience natural disasters andother emergen-
cies. Properly managed fish farms have much 
potential to address food security and improve 
local livelihoods. 

Credit: UNEP/Still Pictures 
Safe drinking water saves lives. 

Credit: I. Uwanaka – UNEP/ 
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human consumption and sanitation are among the 
smaller uses of freshwater in terms of volume. Even 
though the percentage of the world’s population 
with access to improved water supply rose from 78 
to 82 per cent between 1990 and 2000, and the 
percentage with access to improved sanitation rose 
from 51 to 61 per cent during this same period, 
contaminated water remains the greatest single cause 
of human sickness and death on a global scale. 
In 2002, then UN Secretary-General, Kofi Annan,
pointed out that “no single measure would do more to 
reduce disease and save lives in the developing world 
than bringing safe water and sanitation to all” (UN 
2004). Improved sanitation alone could reduce related 
deaths by up to 60 per cent, and diarrhoeal episodes 
by up to 40 per cent. The UN has designated 2008 
as the International Year of Sanitation, in recognition of 
its key role in human well-being.

Controlling many diseases that are either water-borne 
or closely linked to water supplies depends on the use 
of specific technological measures, the maintenance or 
restoration of aquatic ecosystems, and public education 
and awareness. Technological approaches, such as 
the construction and operation of cost-effective water 
treatment plants and sanitation facilities for treating 
human wastes, provide effective measures against 
water-borne diseases. Many industrial water pollutants 
with human health implications also are amenable 
to treatment with technologies that capture materials 
from water. These technologies can sometimes recover 

useful products (such as sulphur) from waste streams. 
Ecosystem restoration may reduce the incidence of 
some water-borne diseases, but it can also lead to 
an increase in the incidence of others. This negative 
aspect may be countered by improved understanding 
of the ecological requirements of disease vectors, and 
incorporating this knowledge into restoration projects. 
Traditional approaches, such as rainwater harvesting, 
can provide sources of safe drinking water, particularly 
in water-scarce areas or locations that experience 
natural disasters and other emergencies.

Properly managed fish farms 
have much potential to address 
food security and improve local 
livelihoods.

Credit: UNEP/Still Pictures

Safe drinking water saves lives. 

Credit: I. Uwanaka – UNEP/

Still Pictures

already facilitates such changes, these approaches 
require close cooperation between producing and 
receiving countries. 

Better management of marine, coastal and in-
land waters and their associated living resources 
improves the integrity and productivity of these 
ecosystems. Although there is little scope to 
expand or develop new fisheries, there is consid-
erable opportunity to improve the management 
of existing fisheries and food production. Gov-
ernments, industry and fishing communities can 
cooperate in reducing fish stock losses by making 
much needed changes to reduce excess fishing 
effort, subsidies and illegal fishing. Aquaculture 
currently helps to address the issue of food se-
curity, and has the potential to contribute further 
both by increasing fish supplies cost effectively, 
and by generating foreign income by exporting 
increased fish production, which can improve 
local livelihoods. But, aquaculture development 
to meet food security needs must include species 
that are not dependent on fish meal and fish oil, 
and that are palatable to a wide range of consum-
ers. 

Combating Water-borne Diseases 

Although safeguarding human health ranks first 
among the priorities of water resources manage-
ment, direct human consumption and sanitation 
are among the smaller uses of freshwater in 
terms of volume. Even though the percentage of 
the world’s population with access to improved 
water supply rose from 78 to 82 per cent between 
1990 and 2000, and the percentage with access 
to improved sanitation rose from 51 to 61 per 
cent during this same period, contaminated water 
remains the greatest single cause of human sick-
ness and death on a global scale. In 2002, then 
UN Secretary-General, Kofi Annan, on the use 
of specific technological measures, the mainte-
nance or restoration of aquatic ecosystems, and 
public education and awareness. Technological 
approaches, such as the construction and opera-
tion of cost-effective water treatment plants and 
sanitation facilities for treating human wastes, 
provide effective measures against water-borne d
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