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WATER Is
ESSENTIAL

Wiater is the most important liquid on Earth. Nearly
three-fourths of Earth’s surface is covered with water.
All pIants and anunals need water to live, Water exists

. in many different forms, such
N as salt water in oceans and
N freshwater in rivers or
) lakes. Other examples
\ include frozen water
| of glaciers or water
\ tound deep in the
ground. The amount
of water on the
/ planet remains the

From outer space, Earth
appears to be mostly blue
because of the water that

covers most of its surface.




People use water for a wide
range of everyday tasks,
including washing dishes.

same, but it constantly moves
around. The way water moves
around Earth is called the
water cycle.

People have many uses
for water besides drinking,
They use it for washing
and cooking. They use it to
irrigate crops and lawns, to
clean streets, and to operate
air-conditioning units and heating systems. They also use
the power of flowing water to produce electricity.

*

-

COMPARE AND CONTRAST

How are oceans and rivers alike? In what ways
are they different?




,m Wiater is made of tiny units
called molecules, which
are combinations of even
smaller units called atoms.

A molecule of water is made
of two hydrogen atoms and

VOCABULARY:

are tiny

particles. Atoms are
the building blocks of

all matter.

=

Shown here are
three ways to
represent a water
molecule and the
atoms within it.
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f & , ,
- e This glass ofice
T ; water contains
SR B two physical

\t 7 e states of water:
(ERELI ey liquid and solid.

one oxygen atom. The scientific formula for water is
H O. Water makes up about 60 percent of an adult’s
body weight. Water helps the body get rid of waste and
maintain its temperature.

Wiater can be found in three physical states: liquid,
solid (ice), or gas (steam or vapor). The molecules in all
three states are constantly moving. In snow or ice, the
water molecules vibrate but basically stay in place. In
rain, the molecules move more quickly but stay near
each other. But in steam, the molecules move so quickly
that they fly away in all directions.




BoiLiIneg AND
FREezZING

Heat changes water from one physical state to another.
When ice is heated, the water molecules move faster
and farther apart. This melts the ice into liquid water.
When liquid water is heated, the molecules speed up
even more. Molecules at the surface begin to break loose

solid gas
(ice) liquid (water vapor)
/ (water) \

iz 2013 Encytlopadia E’-ryl‘.'u‘r'i-m-:.ﬁ, te.- -

Water exists in three states —as a solid
(ice), liquid (water), and gas (vapor).
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- Ice weighs less than
liquid water, so it
floats on the surface

when it forms.

and fly into

the air. At most
places on Earth,
freshwater boils
when it reaches 212 °F
(x00 "C). Once it reaches this

Ice sheets called glaciers

temperature, water cannot cover about 30,000 square
get any hotter. miles (77,700 square

Very cold temperatures kilometers) of the United
turn liquid into ice. States. What would happen
Freshwater freezes at 32 °F  |[RELEEUTDIE Y

(0 "C). Water is lighter as a
solid than as a liquid. This is why ice floats and why it
forms on top of a lake instead of at the bottom. Water

also expands when it freezes. This is why water pipes can
burst on cold nights. The water inside the pipes pushes
outward as it turns into ice.




)
. REY

LiQuipb To VAPOR

Boiling is not the only way liquid water can become
water vapor. At temperatures below boiling, liquid water
becomes vapor through a process called evaporation.
When the Sun warms the water at the surface of a
puddle, the water evaporates into invisible gas. The
water seems to disappear, but it actually moves into the
air as a gas called water vapor. The main source of water
vapor in Earth’s atmosphere is the surface water of the
planet’s oceans.

When a person exhales, their breath has water
molecules in the form of vapor. Plants release water

e o o,
On a sunny day, the — ‘”\ i
water gathered in a | PO s
puddle will evaporate | TR
into the air as an
invisible gas.

-

cccc
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COMPARE AND CONTRAST

How is breathing similar to transpiration?
How is it different?

\
|\

vapor into the air, too. Water is
drawn through the roots of a
plant to its leaves, from |
where it evaporates. A

tree doesn’t have a

mouth, but instead | e, Y
it has tiny holes 0 *
in its leaves that ;

release water

vapor. This

process is called Y A -
transpiration. i '

Stomata are the tiny
holes on a plant’s leaves St
that release water vapor A




DROPLETS OF
Dew

The process by

which water -
vapor becomes .
a liquid is called

condensation. Condensation  Inevaporation, water | .
is the opposite of evaporation. changes from aliquid to
As water molecules invapor ~ agas. Incondensation,
cool down, they lose heat water changes from a gas
energy and slow down. The toaliquid.

slower water molecules collect

together to form a liquid. Condensation happens when
there is so much water vapor in the air that the air can
no longer hold the moisture. Near the ground, water
vapor condenses to become fog. Up in the sky, it forms
clouds.




When warm air passes
over cool surfaces, the
air cools and water vapor
condenses to form dew.

Another example
of condensation is
the drops of water
that form on the
outside of a glass of
a cold beverage. The
drops seem to appear from nowhere, but they actually
form from water vapor in the air. The dew that forms on
grass overnight is an example of condensation, too. At
dawn, tiny drops of water often cling to plants and grass,
creating dew.

N
THiINK ABOUT IT
Too much condensation can be harmful. In what
ways might too much moisture cause problems
for certain places?




THE WATER
CycCcLE

Water is cycled and recycled endlessly in the water cycle.
When liquid water from oceans and seas evaporates,

it forms clouds in the sky. The wind pushes these
clouds over land, where the water vapor condenses and
becomes rain
or snow. The
.| rain Or SNOW
~ fallsback to
the ground.

| Water has
been cycling
since Earth
formed.

Though most water is in Earth’s oceans,
it constantly moves through a process

called the water cycle.
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Fog is like a cloud, but it
is near the ground. It’s
common in valleys and
near bodies of water.

The water in your cup
may have been sipped
by dinosaurs millions of
years ago!

There are three main steps
involved in the circular path
of the water cycle: evaporation, | \VOCABULARY
condensation, and precipitation.
Water evaporates into the air from
rivers, lakes, plants, and oceans.
The evaporated water condenses
into dew; frost, fog, and clouds.
Precipitation falls to Earth from these clouds. The most
common forms of precipitation are rain and snow. Some
of the rainwater or melted snow joins rivers and flows
down to the ocean or sea, completing the cycle.

is a mvering
of tiny ice crystals
on a cold surface.




WHAf Goes Up
MusT Conve DownN

Precipitation is the main way water is delivered to
Earth. The air high up in the sky is full of invisible water
vapor that condenses into clouds. A cloud is made up
of millions of tiny water droplets or ice crystals floating
together in the air. When
water vapor cools, or the
air can no longer hold the
amount of water vapor it
contains, the water returns
to a liquid state and falls as
precipitation.

Precipitation may come
in many forms, including rain,
hail, sleet, and snow. The form

_ r Clouds are classified mainly

by their appearance. Cumulus
clouds are puffy clouds that are
often piled up like mountains.
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' When water droplets
become too heavy
for the air to hold,

gravity pulls them
down as rain.

precipitation
takes depends
on other weather
conditions, such
as temperature.
Precipitation size, speed, and rate are different all over
the world. In the deserts of Egypt it may rain less than
1 inch (2.5 centimeters) per year. But in the mountains
of India it could rain more than 450 inches (1,143 cm)
per year.

COMPARE AND CONTRAST

How are rain, snow, sleet, and hail similar to
each other? How are they different?




RAINDROPS ON
RosEs

After precipitation falls

to Earth, the rain or snow
collects in different places,
such as seas, oceans, rivers,
or lakes. The main sources
of lake water include
precipitation (rain or
snow), rivers and streams,
and melting ice and snow.
Some water is absorbed

by plants and eventually
evaporates, while other
precipitation seeps into
the ground. This water
below Earth’s surface is

Water frequently flows from smaller bodiesinto ™
| larger ones. Here a stream flows into a lake. "

S0P F R G 554 0 The Biomen Pub Eshing G roup, In




THINK ABOUT IT

Water carves and shapes Earth’s surface, wearing
away rocks. What examples of this have you seen?

called groundwater. It can reach lakes through openings

called springs. Groundwater is a major source of

freshwater. By means of wells, humans bring this water

to the surface to satisfy their need for water.
Snowcapped mountains also collect water in the

form of snow. As the snow or ice melts

with warm weather, the water

trickles down the mountain

and into streams or rivers.
The water is warmed : - <
by the Sun and enters o s

the atmosphere again _
through evaporation, gaa =
and the water cycle

| '_:\ __ ';4‘__":-'2"_--':?'-?*‘
continues. .

If snow does not melt for /

years, it may form huge slabs
of ice called glaciers. ¢
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WATER AND
CLIMATE

The weather found in a certain
place over a long period of time is
known as climate. Many factors
affect climate, including the Sun,
oceans, winds, land types, clouds,
and human activities. Clouds cool
and warm Earth’s surface. They
work like a blanket and trap the
heat on Earth’s surface. They

also keep Earth cool as sunlight
bounces off of them back into
space. The ocean also warms or
cools Earth’s surface. It warms
land in winter and cools it in
summer because water cools and The ocean affects the

heats more slowly than land. climate of places along
the coast, such as Cape
_ Point in South Africa.

] )




These images show a glacier called Muir Glacier in
Alaska as it appeared in 1941 (/eft) and in 2004 (right).
It has shrunk over the decades.

The average surface temperature on Earth is slowly
increasing. This trend is known as climate change. It
atfects the water cycle. Warmer temperatures increase
evaporation. This results in drought in some areas
and too much precipitation in other areas. In places
- with warmer winters,
precipitation falls as rain

is a and not as snow. Glaciers
change in the patterns |PRGRleR iT(s

VO GCABULARY;

of weather found over
long periods of time
on Earth.




THE HumAaN
WATER CYCLE

Humans need water for daily tasks such as drinking,
washing, and waste removal. The human water cycle
explains how people collect, use, and reuse water. Some
people get water from a river or well. In cities and
towns, water supply systems provide water to residents
and businesses. These systems collect, deliver, purify;

. .. store, and
distribute
the water.

Humans need
water to live.
In fact, water
makes up more

than half of the
weight of the

human body.

=l i



THINK ABOUT IT

Less than 1 percent of Earth’s freshwater is on the
planet’s surface and available for use. How can
people keep from wasting water?

What happens to water after it’s flushed down
the toilet or rinsed down the drain? It is taken to a
wastewater treatment center. I'here, workers clean it up
before delivering it back into the environment and into
the water cycle. The workers remove contaminants from
the flushed water, such as food scraps, soap chemicals,
and human waste. Wastewater treatment centers also
clean up storm water from streets.

People do not always have easy access to clean,
drinkable water. This is a serious problem in many parts
of the world. It is a e
great effort to keep
water clean and
available.

Wastewater treatment

plants remove chemical

or biological waste
. from water.




Another part
of the human
water cycle is
energy. Power
plants burn fuels
to boil water into steam. The steam powers a machine
that produces electricity. Water is also used during the
cooling process in power plants. A waterpower plant uses
the moving mechanical energy of flowing river water to
produce electricity. The up-and-down motion of waves
in oceans, or tidal energy, can also be used to create
hydroelectricity.

VO GCABULARY;

is electricity that has been
produced using the power of moving water.




People also
use the water
cycle for the
production
of tood.
Irrigation is
what farmers
do when they
add water to
their fields. The
water makes their
crops grow. Irrigation takes More than half of all
the place of rainfall in dry farmers worldwide use
regions. However, irrigation irrigation to sufpply the
can also cause problems with = Water that their crops
the environment. Irrigation el
water contains more salt than
rainwater. Salt can build up in the soil and harm plants.
Also, taking too much water to use for irrigation can
cause water shortages in other places.

‘-




WATER AND
FPEOoPLE

Deforestation is one way that humans affect the water
cycle. When trees are cut down, less water enters the
atmosphere through the leaves of trees. In turn, there
is less rain. The region may experience drought and
other problems. Land with fewer plants growing on
it is less able to absorb water. Rainwater washes away
quickly instead of being stored in plants and returned
slowly to the
atmosphere.
| Pollution

B affects the

Forests once

covered much of

the land shown

" | here in this photo
of Madagascar.




THINK ABOUT IT

What can people do to counter the effects of
deforestation?

water cycle. People dump garbage and sewage into
creeks, rivers, ponds, lakes, and oceans. Factories or
cities sometimes release oils, poisonous chemicals,
and other wastes into water. Chemicals in fertilizers
or pesticides can seep into

the ground and make the
groundwater unfit to drink.
Pollution does not just atfect
the creatures that live in the
water. When people eat fish
taken from polluted streams,
the pollution passes into their
bodies and can cause cancer or
other health problems.

Industrial waste that is

released into a river pollutes

the water. This affects living
~ things and the environment.
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Turning off a water
faucet saves water.
Even a slow drip
can waste water

HELPING THE
WATER CYCLE

Water is one of Earth’s most important natural resources.
As Earth’s population grows, water conservation has
become necessary. Conservation is the protection of
things found in nature. It requires the sensible use of all
Earth’s natural resources, including water. People need
to be careful about how much water they use and be sure
not to waste

any. Water | .I,Elm_,
conservation W -




) COMPARE AND CONTRAST
can be as simple as

turning off the water How are efforts at water
taucet while brushing conservation like efforts to
your teeth or taking keep water cleafl? In what
ways are they different?

shorter showers.
People who care
about conservation also try to keep the environment
clean and healthy, including lakes, streams, and oceans.
Planting trees near riverbanks helps to keep water clean.
Keeping toxic cleaners and domestic animal waste from
water also helps. We can all be responsible stewards of the
environment by conserving water and keeping it clean.

Picking up
garbage at
arive
helps to
protect the
water cycle.




atmosphere The layer of gases that
surround Earth.

cloud A visible mass of particles of water
or ice in the form of fog, mist, or haze
usually high in the air.

deforestation The action or process of
cutting down forests.

drought Along period of dry weather.

environment All the physical
surroundings on Earth, including all
living and nonliving things.

fertilizer A substance used to help crops
Brow.

fog Fine particles of water floating in the
atmosphere near the ground.

gas A fluid (such as air) that has no fixed
shape and tends to expand without
limit.

glacier A large body of ice moving slowly
down a slope orvalley or spreading
outward on a land surface.

hail Small lumps of ice thart fall
from clouds sometimes during
thunderstorms.

irrigate To supply with water by

artificial means.

GLossARY

mechanical energy All the energy that
an object has because of its motion and
its position.

molecule The smallest particle of a
substance having all the characteristics
of the substance.

natural resources Something found in
nature that can be used by people, such
as sunlight, plants, or water.

pesticide A substance used to kill pests
that would harm crops or that would
keep the crops from growing.

pollution Dirtied by waste, chemicals,
or other harmful substances.

precipitation Water that falls to Earth
as hail, mist, rain, sleet, or snow.

recycle To remake something so it can
be used again.

sleet Frozen or mostly frozen raindrops.

steam The invisible vapor into which
water is changed when heated to the
boiling point.

steward Someone who takes care of
people or places.

well Ahole made in the ground to reach
a natural deposit (as of water, oil, or gas).
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Book IndeXx

The Water Cycle

The Water Cycle Kristina Lyn Heitkamp. Let's Find Out! Our Dynamic
Earth New York, NY: Britannica Educational Publishing with Rosen
Educational Services, 2018. 32 pp.

This book explores the flow of water through the water cycle,
identifying such steps as evaporation from puddles and
condensation found in clouds or fog. It also shares
opportunities to observe the powerful movement of water.
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