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Chapter 10

Water: 

Resources and 

Pollution



There is magic on this planet, it is in water.

Loren Eisley, 

Naturalist and Philosopher
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CASE STUDY:  When will Lake Mead go dry?
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10.1 Water Resources

ÅWater is essential for life. 

ÅWater dissolves nutrients and distributes them to 
cells, regulates body temperature, supports 
structures, and removes waste products. About 
60 percent of your body is water. 

ÅYou could survive for weeks without food, but 
only a few days without water.

ÅWater also is needed for agriculture, industry, 
transportation, and a host of other human uses. 
In short, clean freshwater is one of our most vital 
natural resources.
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The Hydrologic Cycle Constantly
Redistributes Water

ÅSolar energy drives the hydrologic cycle by 
evaporating surface water, which becomes rain and 
snow. Because water and sunlight are unevenly 
distributed around the globe, water resources are 
very uneven.
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There is an Uneven Distribution 
of Water Resources

10-6



10.2 Major Water Compartments

ÅNearly ŀƭƭ ǘƘŜ ǿƻǊƭŘΩǎ ǿŀǘŜǊ ƛǎ ƛƴ ǘƘŜ ƻŎŜŀƴǎΦ

Åhƴƭȅ ŀōƻǳǘ Φлн ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǿŀǘŜǊ ƛǎ ƛƴ ŀ 
form accessible to us and to other organisms that 
rely on fresh water.
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We are losing even
more fresh water.

ÅClimate change is lessening winter snow pack and is 
shrinking glaciers nearly everywhere.  In Asia, the 
Tibetan glaciers that supply water to major rivers and 
drinking water for 3 billion people are shrinking 
rapidly.
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Groundwater Stores Large 
Resources

ÅZone of aeration

ïShallow layer of soil 
containing both air and 
water.

ÅZone of saturation

ïLower soil layer with 
pores filled with water.

ÅWater table

ïTop of zone of saturation 
that supplies most wells.
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Geological Layers that Contain 
Water are Called Aquifers

ÅAquifers ǎǘƻǊŜ ǿŀǘŜǊ ǳƴŘŜǊƎǊƻǳƴŘ ŀƴŘ ǘƘŜ ǿŀǘŜǊΩǎ ƎŜƴŜǊŀƭƭȅ 
move horizontally. Below an aquifer, relatively  impermeable 
layers of rock or clay keep water from seeping out at the bottom. 

ÅSurface water and ground water sites are linked.
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ÅGroundwater is 
popular for drinking

ÅProblem of overdraft -
taking more 
groundwater than is 
naturally replaced

Supply problems 
with 

Groundwater



Groundwater Supply Issues

ÅWater withdrawal also allows aquifers to collapse. 
Subsidence, or sinking of the ground surface, follows.

ÅAnother consequence of aquifer depletion is 
saltwater intrusion.
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The Atmosphere is One
of the Smallest Compartments

ÅThe atmosphere contains only 0.001% of the total 
water supply, but it is the most important mechanism 
for redistributing water around the world. 

ÅAn individual water molecule resides in the 
atmosphere for about 10 days, on average. 

ÅSome water evaporates and falls within hours.

ÅWater can also travel halfway around the world before 
it falls, replenishing streams and aquifers on land.
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Many Countries Experience
Water Scarcity and Stress

ÅDroughts are often cyclic, 
and land-use practices 
exacerbate their effects. 

ÅIn the United States, the 
worst drought--so far--in 
economic and social 
terms, was in the 1930s 
when dry years and poor 
soil conservation resulted 
ƛƴ ǘƘŜ άŘǳǎǘ ōƻǿƭέΦ
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The Western United States has been 
Exceptionally Dry Over the Past Decade

ÅMany places are 
experiencing water 
crises. Is this just a 
temporary cycle or the 
beginning of a new 
climatic regime?

ÅThe United States 
government projects 
that 36 states will have 
water deficits by 2012.
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Agriculture is our Greatest 
Water User

ÅAgriculture claims about 70% of total water 
withdrawal.
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Industry Uses About One-fourth of 
Water Withdrawals Worldwide

ÅSome European countries use 70 percent of water 
for industry;  less-industrialized countries use as little 
as 5 percent. 

ÅCooling water for power plants is by far the largest 
single industrial use of water, typically accounting for 
50 to 75 percent of industrial withdrawal.  

ÅA rapidly growing demand for water is for biofuel 
production. It currently takes 4 to 5 liters of water to 
produce 1 liter of ethanol. 

ÅWater shortages may limit a switch to biofuels.
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Domestic Water Use Accounts for Only 
About 6 % of World Water Use

ÅDomestic use includes water for drinking, cooking, 
and washing. 

ÅThe amount of water used per household varies 
enormously. 

ÅThe United Nations reports that people in developed 
countries consume on average, about 10 times more 
water daily than those in developing nations. 

ÅtƻƻǊŜǊ ŎƻǳƴǘǊƛŜǎ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ 
obtain and deliver water to citizens.
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10.4 Freshwater Shortages

ÅThe United Nations estimates that at least a billion 
people lack access to safe drinking water and 2.5 
ōƛƭƭƛƻƴ ŘƻƴΩǘ ƘŀǾŜ ŀŘŜǉǳŀǘŜ ǎŀƴƛǘŀǘƛƻƴΦ

ÅBy 2025 two-ǘƘƛǊŘǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇŜƻǇƭŜ Ƴŀȅ ōŜ 
living in water-stressed countries.
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Many People Lack Access to Clean Water

ÅMore than two-thirds of 
ǘƘŜ ǿƻǊƭŘΩǎ ƘƻǳǎŜƘƻƭŘǎ 
have to fetch water from 
outside the home. 

ÅThis is heavy work, done 
mainly by women and 
children and sometimes 
taking several hours a 
day. 
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Diversion Projects Redistribute Water

ÅDams and canals are a foundation of civilization 
because they store and redistribute water for farms 
and cities. Many great civilizations have been 
organized around large-scale canal systems. 

ÅaƻǊŜ ǘƘŀƴ ƘŀƭŦ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ннт ƭŀǊƎŜǎǘ ǊƛǾŜǊǎ ƘŀǾŜ 
been dammed or diverted.

ÅThe 3 Gorges Dam, the largest water diversion 
project in the world, is now being built in China.
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Hoover Dam Near Las Vegas
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Changes in 
the Aral 

Sea
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