The Role of Weathering and Erosion in Earth’s Surface

The Earth’s surface is constantly being reshaped by natural forces, and
among the most significant of these processes are weathering and
erosion. While often used interchangeably in casual conversation,
weathering and erosion represent two distinct geological phenomena
that work in tandem to transform landscapes over time. Together, they
are responsible for breaking down rocks, transporting sediments, and

contributing to the formation of soil, valleys, and other key landforms.

Weathering refers to the process by which rocks and minerals are

broken down at or near the Earth’'s surface through physical, chemical,
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eventually fractures the rock. Another form, exfoliation, results when
pressure is released from underlying rocks, causing surface layers to
peel away. In contrast, chemical weathering involves the alteration of a
rock’'s chemical structure. Common mechanisms include oxidation,
hydrolysis, and carbonation. For example, when carbon dioxide in the
atmosphere dissolves in rainwater to form carbonic acid, it can react
with minerals in limestone to gradually dissolve the rock. Biological
weathering, though less prominent, involves living organisms such as
plant roots growing into cracks or lichen secreting acids that degrade

rock surfaces.



Erosion, unlike weathering, involves the movement of rock particles
from one location to another. It is a dynamic process facilitated by
agents such as water, wind, ice, and gravity. Rivers and streams are
particularly effective agents of erosion, capable of transporting large
volumes of sediment across great distances. Over time, they carve
valleys, form canyons, and deposit sediment in deltas. Wind, especially
in arid environments, can also erode landscapes through abrasion and
deflation. Glacial erosion, meanwhile, is responsible for U-shaped
valleys and other distinctive features in previously glaciated regions.
Gravity-induced erosion, or mass wasting, includes landslides and

rockfalls that move material downslope due to the pull of gravity.

TERRT ¥ 2 FELw ZVAIC “Bt %" €WERART T T Lo
(V> 712d1%F-> TEE/ERHMEHY AL ) =
(ZZFT: ANA47Fvw b or O I XV FAICEEA

Please inform vour teacher “name of the material™ before the |esson.
(Sending a |ink won't convey the messade. )
How to inform: Write it in the Skvpe chat or the comments Section when makin9 a reservation.

-------

floodplains, coastal beaches, and sedimentary rock formations. For
instance, the Grand Canyon in the United States is a dramatic
testament to the power of weathering and erosion, having been carved
over millions of years by the Colorado River in conjunction with the

breakdown of surrounding rock material.

One crucial consequence of these processes is soil formation. Soil, a
vital resource for terrestrial life, is created through the long-term
interplay of weathered rock particles, organic matter, air, and water.

The quality of soil depends on the type of parent rock, the climate, the
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presence of organisms, and the rate of weathering and erosion. In
regions with rapid erosion, such as steep slopes or areas with intense
rainfall, soil may be stripped away faster than it forms, leading to land

degradation and reduced agricultural productivity.

Human activities have increasingly influenced natural patterns of
weathering and erosion. Deforestation, urban development, and certain
agricultural practices can expose soil and rock surfaces, accelerating
erosion rates. For example, when vegetation is removed from hillsides,
there is little to anchor the soil, making it more susceptible to being

washed away by rain. Similarly, construction and mining operations
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In response, land management and conservation practices aim to
mitigate human-induced erosion. Techniques such as reforestation,
terracing, the use of cover crops, and the construction of retaining walls
are employed to stabilize soil and limit surface runoff. Understanding
the natural processes of weathering and erosion is therefore essential
not only for geologists and environmental scientists but also for urban

planners, engineers, and farmers seeking sustainable practices.

Weathering and erosion also play a vital role in the Earth’'s long-term
carbon cycle. Chemical weathering, in particular, contributes to the

drawdown of atmospheric carbon dioxide. When silicate minerals in
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rocks undergo chemical weathering, they react with CO, to form
bicarbonate ions, which are eventually transported to the oceans.
There, the carbon may be sequestered for millions of years in the form
of carbonate sediments. This mechanism has been integral in
regulating the Earth's climate over geologic time, highlighting the
broader environmental importance of these seemingly mundane

processes.

In conclusion, weathering and erosion are fundamental forces that
have shaped—and continue to shape—the Earth’'s surface. By breaking

down rock and redistributing materials, they create the foundation for
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Questions

1. The phrase ‘breaks down”in paragraph 2 is closest in meaning to:
A. constructs

B. erodes

C. combines

D. strengthens

------
cccccc
uuuuuu



2. According to paragraph 2, which of the following is an example of
physical weathering?

A. Rainwater dissolving limestone

B. Plant roots secreting acids

C. Water freezing and expanding in cracks

D. Rock minerals reacting with oxygen

3. In paragraph 3, the word ‘agents”is closest in meaning to:

A. scientists

B. explorers
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B. rock layers
C. moving water

D. small particles

5. According to paragraph 4, what role does erosion play in shaping

Earth's surface?
A. It prevents the movement of sediment.

B. It alters the chemical composition of rocks.
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C. It deposits sediment that contributes to new landforms.

D. It causes immediate soil formation.

6. Which of the following best expresses the essential information in
paragraph 5?

A. Soil formation only depends on organic material and climate.

B. The soil found in floodplains is not suitable for agriculture.

C. Weathering and erosion work together to produce soil, but too much
erosion can degrade it.

D. Soil is formed entirely through chemical weathering over time.
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C. sldblliZe

D. Increase

8. According to paragraph 7, what is one way human activity
accelerates erosion?

A. Increased volcanic activity

B. Reforestation of dry regions

C. Removal of vegetation

D. Application of fertilizers
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9. What can be inferred from paragraph 8 about the role of chemical
weathering in climate regulation?

A. It increases the amount of CO, in the atmosphere.

B. It helps remove CO, from the atmosphere over time.

C. It occurs only in coastal regions.

D. It makes rock more resistant to erosion.

10. Which of the following is NOT true about weathering and erosion
according to the article?

A. They are responsible for shaping major geological formations.
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1. The phrase ‘breaks down”in paragraph 2 is closest in meaning to:

Correct Answer: B. erodes

2. According to paragraph 2, which of the following is an example of

physical weathering?

Correct Answer: C. Water freezing and expanding in cracks



3. In paragraph 3, the word ‘agents”is closest in meaning to:

Correct Answer: C. forces

4. The word “sediment”in paragraph 4 is closest in meaning to:

Correct Answer: D. small particles

5. According to paragraph 4, what role does erosion play in shaping

Earth’'s surface?

Correct Answer: C. It deposits sediment that contributes to new
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produce soll, but too much erosion can degrade it.

7. In paragraph 6, the word ‘anchor”is closest in meaning to:

Correct Answer: C. stabilize

8. According to paragraph 7, what is one way human activity

accelerates erosion?

Correct Answer: C. Removal of vegetation



9. What can be inferred from paragraph 8 about the role of chemical

weathering in climate regulation?

Correct Answer: B. It helps remove CO, from the atmosphere over

time.

10. Which of the following is NOT true about weathering and erosion

according to the article?

Correct Answer: B. They always occur in the same location.

ooooooo

TERRTF¥ A RELy A VAN “Bo4 4" €MBERAZZT T T o i
(Vv 715Gd1F-> TEEEFHMEzPY AL )
ZZT:ANAPFrw b or FHEFOIX v FHEIIZEEA

Please inform vour teacher “name of the material” before the |lesson.
(Sending a |ink won't convey the messade. )
""" How to inform: Write it in the Skype chat or the comments section when makind a reservation.

|||||||



