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The increasing demands placed on the global water supply threaten biodiversity and the supply of water for food production and other vital human
needs. Water shortages already exist in many regions, with more than one billion people withour adequate drinking water. In addition, 90% of the
infectious diseases in developing countries are transmitted from polluted water, Agriculture consumes about 70% of fresh water worldwide; for
example, appraximately 1000 liters (L) of water are required to produce [ kilogram (kg) of cereal grain, and 43,000 L to produce 1 kg of beef. New
water supplies are likely to result from conservation, recycling, and improved water-use efficiency rather than from large development projects.
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ater is essential for maintaining an adequate

food supply and a productive environment for the
human population and for other animals, plants, and mi-
crobes worldwide. As human populations and economies
grow, global freshwater demand has been increasing rapidly
(Hinrichsen et al. 1998, Postel 1999, Rosegrant et al. 2002,
Shiklomanov and Rodda 2003, UNEP 2003a, Gleick 2004).
In addition to threatening the human food supply, water
shortages severely reduce biodiversity in both aquatic and ter-
restrial ecosystems, while water pollution facilitates the
spread of serious human diseases and diminishes water
quality (Postel et al. 1996, Pimentel et al. 2004).

Humans obtain the great majority of their nutrients from
crops and livestock, and these nutrient sources require water,
land, and energy for production (Pimentel et al. 2004, Food
supplies (cereal grains) per capita have declined by 17% over
the past 20 years, in part because of an increase in human pop-
ulation and concurrent shortages of fresh water and cropland
(FAO 1961-2002). Shortages in food supplies have in part con-
tributed to the global problem of more than 3 billion mal-
nourished people in the world (WHO 2004a). Two of the most
serious malnutrition problems are iron deficiency, affecting
2 billion people, and protein or calorie deficiency, affecting
nearly 500 million people { WHO 2002, 2004b). Iron deficiency
and protein or calorie deficiency each result in about & mil-
lion deaths each year (WHO 2002).

The world population currently numbers 6.3 billion, with
more than a quarter million people added each day (PRB
2003). The United Nations {UN 2001) estimates that the
global population will increase to approximately 9.4 billion
people by 2050. Population growth, accompanied by in-
creased water use, will not only severely reduce water avail-

ability per person but also create stress on biodiversity in
the entire global ecosystem (Pimentel et al. 2004). Other
major factors that limit water availability include rainfall,
temperature, evaporation rates, soil quality, vegetation type,
and water runoff. Furthermore, serious difficulties already
exist in fairly allocating the world’s freshwater resources
between and within countries. These conflicts are escalating
among new industrial, agricultural, and urban sectors. In
this article, we analyze water use by individuals and especially
by agricultural systems, reporting the interrelationships that
exist among pnpulutiun growth, water use and distribution,
the status of biodiversity, the natural environment, and the
impacts of waterborne human diseases.

Hydrologic cycle

Of the estimated 1.4 x 10" cubic meters (m?) of water on
Earth, more than 97% is in the oceans (Shiklomanov and
Rodda 2003). Approximately 35 x 10" m* of Earth’s water is
fresh water, of which about 0.3% is held in rivers, lakes, and
reservoirs (Shiklomanov and Rodda 2003). The remainder of
the fresh water is stored in glaciers, permanent snow, and
groundwater aquifers. Earth's atmosphere contains about
13 10" m* of water and is the source of all the rain that falls
on Earth (Shiklomanov and Rodda 2003). Yearly, about
151,000 quads (159,300 exajoules) of solar energy cause
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