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Water on the Earth

by Elaine Mao

Water makes up nearly three-quarters of the Earth's surface, but it does more than just cover our
planet - it also plays a vital role in shaping it.

Consider the Grand Canyon. Measuring 277 miles long, 18 miles wide and more than 1 mile deep, it
is considered one of the Seven Natural Wonders of the World and attracts more than 5 million visitors
per year. This geological marvel was created by the waters of the Colorado River through the
processes of weathering and erosion. Weathering is the process by which moving water breaks down
soil, rock and minerals, and erosion is the process by which the flowing water transports soil and rock
from one spot and deposits it elsewhere. The two processes often occur in conjunction.

Weathering and erosion are very slow processes. Geologists believe the Colorado River has been
flowing through the Grand Canyon for at least 17 million years, and it has been gradually shaping the
canyon this entire time. The flowing water of the river and its tributaries has carved away at the rock
of the Colorado Plateau, creating the sight we are familiar with today.

Caves and caverns are another example of weathering and erosion. Limestone caves, such as the
Carlsbad Caverns in New Mexico, are formed when rainwater mixes with carbon dioxide in the
ground and wears away at the limestone. Sea caves, which can be found along coastlines, are
formed when powerful waves crash against the shore and break away chunks of rock. Ice caves are
formed when glaciers melt, and the ice melt flows across the ground as a stream.

You don't have to travel very far to see the effects of weathering and erosion for yourself, though. If
you've ever been to the beach, you've already seen evidence of how powerful of a force moving
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result of rocks being broken down into tiny pieces and then washed ashore by the waves.

Although weather and erosion are responsible for creating beautiful sights such as sandy beaches
and the Grand Canyon, there are many negative consequences as well. Landslides are some of the
most dangerous side effects of erosion. When hillsides or mountainsides are gradually worn away,
they can become unstable and break down, especially when triggered by extreme weather such as
floods, heavy rain or snow. Every year, landslides cause massive amounts of property damage and
casualties.

Erosion is a natural process, and it is often beneficial for the planet. However, excessive erosion can
cause major problems, including desertification and the ecological collapse of entire areas. If erosion
happens at a pace faster than the land can regenerate itself, this can render the land desert-like and
incapable of supporting life. Believe it or not, soil is actually a valuable and nonrenewable resource,
as it contains nutrients and minerals crucial for agricultural productivity. It takes thousands and
thousands of years to build up enough soil in a region for the land to be productive, but erosion can
wear it away much faster than that, especially at the rate it has been occurring in recent decades.
Over the past 40 years, the world has lost 30 percent of its agriculturally productive land as a result of
erosion.

Although erosion occurs naturally at a very slow rate, human activities have sped up the process by
an estimated 10 to 40 times globally. The biggest culprit is unsustainable agricultural practices and
the industrialization of agriculture. The mechanized equipment used in modern agriculture allows for
deep plowing of the soil. This breaks the soil into finer particles, which is desirable for agriculture
because it facilitates planting and also increases the plants' access to oxygen. However, deep
plowing also increases the amount of soil that is vulnerable to being washed away by erosion.
Throughout much of history, plowing had to be done manually, and it was a labor-intensive process.
With the mechanization of agriculture, farmers are able to plow much deeper and more often than
ever before, resulting in disastrous consequences for soil quality.

The effect of erosion on soil productivity has been felt all over the world, in Africa, Asia, Australia, New
Zealand, the United States and Southern and Eastern Europe. In more affluent countries, the use of
artificial fertilizer has become more prevalent as a way to offset the reduction in soil quality that
occurs when the nutrient-rich layers of topsoil are washed away. However, this in turn has created a
new set of problems. Over-application of fertilizer is common, and much of the excess gets washed
away and transported to nearby bodies of water, where the nutrients in the fertilizer can upset the
local ecosystem.

Deforestation has also played a role in the rapid increase in erosion globally. Trees and plant roots
naturally bind the soil and anchor it to prevent too much from being washed away. They also provide
cover and reduce the speed at which rain hits the ground, absorbing much of the impact. This allows
the water to trickle to the ground and absorb slowly, rather than flow over the surface and wash away
the soil. Deforestation of lands for agriculture and development has rendered large regions of the
world unproductive. The effect is amplified in areas that are used for urban development, where the
ground is covered with a layer of asphalt or concrete. These surfaces make it difficult for water to
penetrate the ground, and increase the volume of runoff to surrounding areas. In addition, the runoff
from urban areas is often polluted with fuel, oil and other chemicals.

Lastly, climate change has led to more extreme climate events, including extreme rainfall and
hurricanes. Scientists predict that increased rainfall intensity and quantity will lead to greater rates of
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erosion. Rising sea levels have also increased the rate of coastal erosion, which has been
increasingly problematic for low-lying developed areas along the coast, such as in Florida and Hawaii.

As erosion has become a bigger problem in past decades, scientists have been working to better
understand the phenomenon. In 1965, American scientists came up with the Universal Soil Loss
Equation, a way to estimate soil erosion by raindrop impact and surface runoff. The mathematical
equation has since been applied all over the world, helping scientists predict which conservation
measures will have the greatest impact on reducing soil loss.

Scientists have found that the most effective way to reduce soil loss from erosion is to increase the
amount of vegetative cover (from grass, plants and trees, for example) on the ground. In recent
years, there has also been a gradual shift toward more ecologically conscious agricultural practices.
Societies around the world have begun to feel the devastating effects of decades of unsustainable
agricultural practices and deforestation, and many have started taking preventative measures. As the
consequences of modern industrial agriculture have become apparent, farmers have been
encouraged to take steps to reduce erosion. It is now considered good practice to minimize plowing
of the land to preserve the integrity of the soil. Crop rotation is a good alternative: planting different
kinds of crops can improve soil structure and keep the soil enriched with necessary nutrients and
minerals, and with better soil, frequent plowing becomes less necessary.

However, despite all measures to prevent soil loss, it's important to remember that humans will never
have complete control over the processes of weathering and erosion. Water will continue to shape the
world we live in, sometimes for better and sometimes for worse, and it's up to us to simply make the
best of it.

ReadWorks.org - © 2013 ReadWorks®, Inc. All rights reserved.



ReadWorks’ ReadWorks Vocabulary - consequence

consequence con . Se . quence

Definition
noun
1. that which follows; result.

Her stomach pain was a consequence of eating too much.

Advanced Definition

noun
1. that which follows; result.

The tenant's fall in the stairway was a direct consequence of the landlord's
neglect of the property.

You shouldn't make such an important decision without considering the
consequences.

2. importance or significance.

Who becomes the new governor is an issue of great consequence.

3. the conclusion drawn from a logical argument; inference.

Spanish cognate

consecuencia: The Spanish word consecuencia means consequence.

These are some examples of how the word or forms of the word are used:

1. Catelin learned the hard way that drug use has terrible personalconsequences. But the
choice to do drugs also has consequences for people and communities around the globe.

2. Think again about a puzzle: if one piece is slightly too big or too small, it will have
consequences for the puzzle as a whole, and the ultimate picture will not be complete.

3. When American farmers began using pesticides (chemical insect-repellants) to get rid of bugs
that decimated entire harvests of crops, they had no idea what the consequences would be-
or whether there would be any consequences.

4. What if you could see photosynthesis working over the span of billions of years? This is the
other remarkable thing: This mechanism, which operates on the smallest scale imaginable,
has consequences that are literally global in scope, and span ages.
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5. The effect of disappearing ice has consequences for younger generations of polar bears, too.
Lean, sicklylooking polar bears give birth to smaller cubs, which are unlikely to survive for
long. And mother polar bears weakened by lack of seal meat have a tough time caring for their
offspring, which also makes it tough for newborns to survive.

6. Approximately one in every 70 jobs in the state is related to the fishing industry. The
destruction of the wetlands would have disastrooensequences for the economy of the area
and the livelihoods of many of Louisiana's residents.

7. | believe schools have the right to monitor students' online activity. Young people need to learn
that when you post something on the Internet, there are consequences. Kids should not be
misbehaving on social networking sites in the first place.

8. For example, people are spreading the word against disposing unwanted pets, such as
pythons, in the wild. They warn others about the consequences of releasing these animals in
the wild. These consequences include the threat posed to the survival of native species in the
Everglades.

9. Besides dualpurpose eyeglasses and a less smoky fireplace, Franklin is also credited with
inventing the lightning rod. This is perhaps his most famous invention, and with good reason.
Before it, lightning striking one's home could have disastrous consequences, especially since
houses were generally made from wood.

10. Moreover, by studying the severity and duration of earthquakes, and by understanding the
range of effects that earthquakes can have in terms of damage and other related hazards, we
can be ready for the full range of consequences when earthquakes do strike. Earthquakes
can trigger landslides, which may continue even after an earthquake has ended.
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evidence ev - i . dence

Definition
noun

1. something that gives proof of or a reason to believe something.
The police searched for evidence at the scene of the crime.

Advanced Definition

noun

1. the basis for belief; that which constitutes proof of something.
Scientists have not yet found evidence of life on distant planets.
The police still have no solid evidence to back up their theory.

Theillegal drugswill be used as evidence in court.

2. trace or indication.

His fingerprints were evidence of his having been in the apartment at some time.

3. factual information presented as testimony in a court of law.

Two witnesses gave evidence that the suspect had threatened the victim.

transitive verb

1. to make manifest or clear.

Having heard about the accident, he evidenced his concern over the child's
condition.

2. to support with evidence.

She evidenced her views by citing clinical studies.

Spanish cognate

evidencia: The Spanish word evidencia means evidence.

These are some examples of how the word or forms of the word are used:
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1.

It's a long road, however, from an idea that makes intuitive sense to something with the weight
of scientific evidence behind it.

. A more revealing question, then, is scientists' inquiry into multiple branches of the Homo

genus. Assembling a "fossil record” over the course of two centuries, scientists have amassed
enough evidence to date the earliest known appearance of Homo sapiens to about 200,000
years ago.

. Forevidence of the drug trade's impacts, just look across the border. In recent years, drug

violence in Mexico has spiraled out of control. Rival gangs fight one another for a larger share
of the drug market. Marijuana, cocaine, methamphetamine, and heroin all travel Mexico's drug
smuggling routes on the way to the United States.

. Once an Earth-like exoplanet is discovered, however, finding out whether it has all the

ingredients for life will be a new hurdle. It will require costly new telescopes, including one
capable of scanning such planets for evidence of oxygen, water, and carbon dioxide. Such a
huge scientific mission will be expensive, but many scientists believe the exploration should
continue at any cost.

. Scientists are gushing over a new discovery by the Cassini spacecraft- evidence of water on

one of Saturn's many moons!

. Two weeks later, residents of Luzon discovered steam coming out of a giant volcano called

Mount Pinatubo. But when scientists inspected the volcano, they did not find any evidence the
volcano would erupt.

Psychologists Douglas A. Gentile and Craig A. Anderson have been studying the effects of the
games for more than 30 years. The lowa State University professors recently analyzed more
than 130 studies of video games and violence. "[We] found consistent evidence that violent
games increase desensitization [and] aggressive thoughts, feelings, physiology, and behaviors
and decrease helpful behaviors," they say.
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Process proc : eSS

Definition
noun
1. actions taken to make or do something.
We are learning the process of baking bread.

2. changes or acts that happen one after another.

The process of growing up takes many years.
verb
1. to handle, treat, or change something by following certain steps.

That factory processes aluminum into foil.

She processes all the invoices for the company.

Advanced Definition
noun
1. a systematic sequence of actions used to produce something or achieve an end.

Her process of writing a novel begins with getting an idea and sketching it out.

An assembly-line process made the mass production of automobiles possible.

2. a continuous series of changes, functions, or operations.

The process of becoming a responsible adult can take many years.
3. movement onward or forward; progression.
4. a summons ordering a person to appear in court.
5. the entire course of a legal proceeding.
transitive verb
1. to handle, treat, or transform according to a systematic procedure.
The new computers processed data at very high speeds.

2. to treat or manufacture according to a particular procedure.
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We saw how they process cheese.

3. to serve with a court summons.

adjective
1. treated or modified by artificial means, as food.

Spanish cognate

proceso: The Spanish word proceso means process.

These are some examples of how the word or forms of the word are used:

1. For decades, companies have extracted oil from deep below the earth's surface (mostly from
areas deep in the ocean), where it was produced centuries ago by natural processes.

2. Northern Thailand is known for its numerous silkworm farms where locals collect the silk from
thousands of worms to weave into beautiful fabrics to sell all over the world. The entire
process can be very tedious, but the selling price of silk can be very high, so the processing of
silk is deemed worth the time.

3. Their methodology was relatively simple. Any foxes that were friendly to the researchers,
whimpering, wagging their tails or licking their palms, were placed in Class I. Any foxes that bit
the researchers, ran away from them, or otherwise refused to be handled, were placed in
Class Il (some were put in between, in Class Il). The animals in Classes | and Il were allowed
to breed. The animals in Class Il were put down. The scientists repeated this process again
and again.

4. Becoming a doctor meant more years in the classroom, as well as countless sleepless nights
studying for grueling exams, and learning procedures by patients' hospital beds. But for Dr.
Shu, who graduated from medical school in May 2013, the process was worth it.

5. Oil companies conducting onshore operations would reach crude oil pockets offshore using a
technigue known as "slant drilling." The drilling process would cut into the earth at an angle,
creating a well that draws from sources possibly thousands of feet out to sea.

6. By 1804, all states north of Maryland had voted to abolish slavery, many through aprocess of
gradual emancipation, which set deadlines by which a slave must be freed, depending on the
work done or the age reached.

7. Hydropower is energy generated by a process that uses running or falling water. Mankind has
used it for centuries. Around the globe during more primitive times, man used hydropower for
irrigation of crops located miles around local water sources.

8. In order to digest or eat the insect, the flytrap must squeeze its prey very tightly, as digestive
juices dissolve the inside of the insect. At the end of this process, which takes anywhere from
5 to 12 days, the trap opens up again, and either rain or wind will carry the insect's remaining
exoskeleton away.
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Name: Date:

1. What are the processes by which water can shape the Earth?

A. deforestation and climate change
B. weathering and erosion
C. soil productivity and fertilization

D. deep plowing and agriculture

2. What does the author list and describe in the passage?

A. the positive effects of industrialization

B. the tourism industry around the Grand Canyon
C. the history of climate change

D. the ways that moving water can shape and change the land

3. Excess erosion can be a large problem. What details from the text support this
conclusion?

A. Rapid erosion can leave the land desert-like and unable to sustain life.

B. Beautiful and massive structures like the Grand Canyon are made by erosion.

C. The Universal Soil Loss Equation estimates soil erosion by raindrop impact and
surface runoff.

D. Weathering and erosion turn rocks into sand.

4. How does the author present the Grand Canyon and the Carlsbad Caverns?
A. as effects of landslides
B. as geological mysteries
C. as negative effects of erosion

D. as positive effects of erosion

5. What is the main idea of this passage?

A. Erosion is a natural process, and it is often beneficial for the planet.

B. Agricultural practices and industrialization are changing to address the issues of
erosion.

C. Erosion and weathering are powerful effects of water that can have harmful effects.
D. Deforestation has played a role in the rapid increase in erosion globally.
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6. Read the following sentences: "In recent years, there has also been a gradual shift
toward more ecologically conscious agricultural practices. Societies around the world
have begun to feel the devastating effects of decades of unsustainable agricultural
practices and deforestation, and many have started taking preventative measures."

As used in the passage, what does the word "unsustainable” mean?

A. dangerous to farmers
B. not able to be maintained
C. very important

D. unhealthy to animals
7. Choose the answer that best completes the sentence below.

Human activities have sped up the process of erosion by an estimated 10 to 40 times
globally. , farmers have been encouraged to take steps to reduce erosion.

A. Before

B. Since

C. Consequently
D. Because

8. Describe how the Grand Canyon formed.
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9. What are some of the main reasons for the large global increase in the rate of
erosion?

10. Has the rapid rise of erosion rates been adequately recognized by farmers and
scientists as a problem? Use specific evidence from the passage to support your
answer.
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1. What are the processes by which water can shape the Earth?
A. deforestation and climate change
B. weathering and erosion
C. soil productivity and fertilization

D. deep plowing and agriculture

2. What does the author list and describe in the passage?

A. the positive effects of industrialization
B. the tourism industry around the Grand Canyon

C. the history of climate change

D. the ways that moving water can shape and change the land

3. Excess erosion can be a large problem. What details from the text support this
conclusion?
A. Rapid erosion can leave the land desert-like and unable to sustain life.
B. Beautiful and massive structures like the Grand Canyon are made by erosion.

C. The Universal Soil Loss Equation estimates soil erosion by raindrop impact and
surface runoff.

D. Weathering and erosion turn rocks into sand.

4. How does the author present the Grand Canyon and the Carlsbad Caverns?
A. as effects of landslides
B. as geological mysteries
C. as negative effects of erosion

D. as positive effects of erosion

5. What is the main idea of this passage?

A. Erosion is a natural process, and it is often beneficial for the planet.

B. Agricultural practices and industrialization are changing to address the issues of
erosion.

C. Erosion and weathering are powerful effects of water that can have harmful
effects.

D. Deforestation has played a role in the rapid increase in erosion globally.
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6. Read the following sentences: "In recent years, there has also been a gradual shift
toward more ecologically conscious agricultural practices. Societies around the world
have begun to feel the devastating effects of decades of unsustainable agricultural
practices and deforestation, and many have started taking preventative measures."

As used in the passage, what does the word "unsustainable” mean?

A. dangerous to farmers
B. not able to be maintained
C. very important

D. unhealthy to animals

7. Choose the answer that best completes the sentence below.

Human activities have sped up the process of erosion by an estimated 10 to 40 times
globally. , farmers have been encouraged to take steps to reduce erosion.

A. Before
B. Since
C. Consequently

D. Because

8. Describe how the Grand Canyon formed.

The flow of the Colorado River has been breaking down the rock of the
Colorado Plateau for the last 17 million years, carving out the canyon.

9. What are some of the main reasons for the large global increase in the rate of
erosion?

Unsustainable agricultural practices, the industrialization of agriculture,
and deforestation have all sped up the rate of erosion.
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10. Has the rapid rise of erosion rates been adequately recognized by farmers and
scientists as a problem? Use specific evidence from the passage to support your
answer.

Answers may vary and should be supported by the passage. Students could
agree by citing the development of the Universal Soil Loss Equation, the
discovery that increasing vegetative cover can reduce soil loss, and the
fact that farmers now consider it good practice to minimize plowing.
Students could disagree by emphasizing that the author identified the

shift toward ecologically conscious agricultural practices as "gradual,”

and that societies have only "started" taking preventative measures.
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