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9.5
Global Climate Change

AP Environmental Science



Global Change
Climate

Climate change

Human activities enhance the
greenhouse effect. Weather is a
day; climate change is decades.

rising average temperature,
melting ice, rising sea
level
fiercer extremes, and species
ranges shifting polewards

Feedback: melting ice bares
dark water that absorbs more
heat. Glacier loss: ice-albedo feedback



AP Environmental Science

Exercises 2.1·2.3

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]
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Solutions
Each answer shows the steps, then the result.

2.1

• Weather is short-term conditions; climate is the long-term average

2.2

• Any two: rising temperatures, sea-level rise, extreme weather, shifting species

2.3

• It amplifies (increases) it

3.1 B

• absorb more sunlight

3.2

(a)

• Melting land ice and thermal expansion of warming seawater

(b)

• Thawing permafrost releases methane and CO2, which cause more warming, which
thaws more permafrost – a positive feedback

3.3

• Climate is a long-term average; a single cold day is weather, and short-term variation
does not change the long-term warming trend
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AP Environmental Science

Exercise 3.1

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]

AP Environmental Science • 9.5 Global Climate Change 2



AP Environmental Science

Exercise 3.1

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]

AP Environmental Science • 9.5 Global Climate Change 2

Solutions
Each answer shows the steps, then the result.

2.1

• Weather is short-term conditions; climate is the long-term average

2.2

• Any two: rising temperatures, sea-level rise, extreme weather, shifting species

2.3

• It amplifies (increases) it

3.1 B

• absorb more sunlight

3.2

(a)

• Melting land ice and thermal expansion of warming seawater

(b)

• Thawing permafrost releases methane and CO2, which cause more warming, which
thaws more permafrost – a positive feedback

3.3

• Climate is a long-term average; a single cold day is weather, and short-term variation
does not change the long-term warming trend

AP Environmental Science • 9.5 Global Climate Change 4



AP Environmental Science

Exercise 3.2 (a)

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]

AP Environmental Science • 9.5 Global Climate Change 2

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]

AP Environmental Science • 9.5 Global Climate Change 2



AP Environmental Science

Exercise 3.2 (a)
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AP Environmental Science

Exercise 3.2 (b)

A worked feedback
As Arctic ice melts, the dark ocean beneath absorbs more sunlight (less is reflected),
warming the water and melting still more ice – a positive feedback.

2 Practice
Now apply the methods above.

2.1 Distinguish weather from climate. [1]

2.2 Name two effects of climate change. [2]

2.3 What does a positive feedback loop do to warming? [1]

3 Exam-style questions
3.1 The ice-albedo feedback amplifies warming because melting ice exposes surfaces
that [1]

A reflect more sunlight
B absorb more sunlight
C produce ice
D cool the ocean

3.2 Sea levels are rising globally.

(a) State two causes of sea-level rise. [2]

(b) Explain the permafrost feedback loop. [2]
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Exercise 3.2 (b)
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Solutions
Each answer shows the steps, then the result.

2.1

• Weather is short-term conditions; climate is the long-term average

2.2

• Any two: rising temperatures, sea-level rise, extreme weather, shifting species

2.3

• It amplifies (increases) it

3.1 B

• absorb more sunlight

3.2

(a)

• Melting land ice and thermal expansion of warming seawater

(b)

• Thawing permafrost releases methane and CO2, which cause more warming, which
thaws more permafrost – a positive feedback

3.3

• Climate is a long-term average; a single cold day is weather, and short-term variation
does not change the long-term warming trend
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Exercise 3.3

3.3 Explain why a single cold day does not disprove climate change. [2]
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