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Although water covers
more than 70 percent of the
Earth’s surface, only 3
percent of the planet’s water
is fresh. Freshwater
resources, essential to the
survival of all plant and
animal life on a daily basis
and consumed in large
quantities in agriculture and
industry, are renewable
through the natural

| hydrologic cycle.
Maintaining healthy sources
of drinkable water is a public
health responsibility of all
local governments.
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Water

Earth, unlike other planets in the
solar system, is blessed with an

abundant supply of water in liquid

form. Life on planet Earth is linked ‘
completely to water. It is essential for
life and essential for nearly every
human activity. Water covers 75
percent of the earth’s surface. It is the
main component of living organisms,



making up 60 to 70 percent of total
weight. Water plays key roles in
photosynthesis and in regulating the
earth’s surface temperatures. The
distribution of plant, animal, and
human populations is determined
mainly by the occurrence of water.

. Water is the common denominator of

life. The importance of water is due to
its unique physical and chemical
properties.
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Properties of Water
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As compounds go, water’s

chemical makeup is rather simple. Two
hydrogen atoms are bonded to one
oxygen atom, forming an isosceles
triangle. The chemist’s shorthand for
water is H>O. Water molecules are
attracted to each other by hydrogen
bonds. This simple arrangement of
atoms—and the resulting bonding and
molecular structure—give special



chemical and physical properties to
water. These properties make life
possible on the earth. In fact, these
properties are so unusual compared to
other inorganic compounds that water
may be referred to as nature’s most
fabulous freak. The arrangement of
hydrogen and oxygen atoms results in
what is called a polar molecule—it has
an unequal distribution of electrical

charges. This arrangement accounts for
many of water’s unusual properties.

EA—F L &4, KEutLs
A BB, PSR T
fI—ArEIR T84, Blk—
T EE=ZAE. LExAEK
18] 5 A HR0, 7k sy Fil it Sl
ARSI, XFPE 1Y E R



40 A LA B i 7= A Y £ D
5y &K, BT T KRFEERRY
fe¥Fnap s @tk XL R M
{5 A A 3 LAEREBR EAF1E
FHx b, XEREEESHMMT
VUL & A L FER RRYZE
B, JKATLARERRA H RS+
BARANEEY. |RT
FEE RSP AT T
BB R AR M 5> X oy
FHIRF A A, IEAX
FREE A ERE T K 5 AR RRY
R BN .

The properties of water can be divided
into two classes. This division is based
on whether the chemical bonds between
the hydrogen and oxygen atoms are
broken, or whether only the hydrogen



atoms connecting individual water
molecules are broken. Life depends on
both these arrangements. An example of
a chemical reaction that shows the
importance of water to life is
photosynthesis. Photosynthesis is the
process by which green plants use the
sun’s energy to convert carbon dioxide
and water into carbohydrates and
oxygen.
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Molecules contribute their hydrogen
atoms to form the carbohydrate. In the
process their oxygen atoms are

. liberated. Carbohydrates are further

§ converted into proteins and lipids by
plants. These ultimately serve as
energy sources for animals, including
humans. The oxygen liberated from
water molecules is the oxygen we
breathe. Thus water is a critical part of
photosynthesis, which makes life on
earth possible.
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Water is present on earth in three
forms: solid (ice), liquid (water itself),
and gas (water vapor). Water changes

form over a narrow range of
temperatures relative to other
substances—from 0° C to 100° C (32°F
to 212° F). These different forms result
from changes in the strength of the
hydrogen bonding between water



molecules caused by heating or
cooling. Only the hydrogen bonds
between individual H2O molecules are
affected in the transition of water
between its various forms. At 0° C

( 32° F), water freezes, going from a
liquid form to a solid form. At 100° C
(212° F), water boils, changing from a
liquid to water vapor. When water
freezes, it becomes less dense. This is
in sharp contrast to most other
compounds, which become more dense
when they freeze. This property causes
ice to float. Water has its greatest
density at 3.94° C. If this were not the
case, there would be no life in the
oceans and lakes on earth. Since ice
floats, it forms an insulating cover.
This prevents bodies of water from



freezing completely. As a result, fish
and other aquatic life remain below the
ice in a relatively safe and moderate
climate.
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