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Land and Water Use
Water

Irrigation and water

Irrigation methods
differ in waste:

flood wastes most;
drip wastes least

Over-watering causes salin-
ization and aquifer
depletion .

Rice terraces



Irrigation methods, and what each costs

water efficiency
~50%

much evaporates
& runs off

Flood / furrow

water efficiency
~70%

Spray / sprinkler

water efficiency
~90%

water to the roots
Drip

AP Environmental Science · U5 · three irrigation methods, from low to
high water efficiency

Flood irrigation is cheap and wasteful; drip delivers water to the root and wastes
least. The trade-off is always cost against water lost.



Land and Water Use
Cities

Exam tips

Explain the tragedy of the commons – shared, unowned resources get overused
– and how rules/ownership prevent it.
Weigh the trade-offs of the green revolution, irrigation (salinisation, aquifer
depletion), and mining/urbanisation.
Compute an ecological footprint in “number of Earths” (footprint ÷ biocapacity
per person); it is measured per person.
List the harms of deforestation (erosion, flooding, lost habitat, more CO2).
Define sustainability (meeting needs without harming future generations) and
give sustainable methods (IPM, crop rotation, quotas).
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Exercises 2.1·2.3
2 Practice
Now apply the methods above.

2.1 Which irrigation method is the most water-efficient? [1]

2.2 What is salinization? [1]

2.3 What causes waterlogging? [1]

3 Exam-style questions
3.1 The most water-efficient irrigation method is [1]

A flood irrigation
B furrow irrigation
C drip irrigation
D spray irrigation

3.2 A dry-region farm uses flood irrigation for years.

(a) Explain how this leads to salinization. [2]

(b) Suggest a more efficient method and why. [2]

3.3 Explain why waterlogging harms crops. [2]
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Solutions
Each answer shows the steps, then the result.

2.1

• Drip irrigation

2.2

• Build-up of salts in the soil as irrigation water evaporates

2.3

• Over-watering that saturates the soil

3.1 C

• drip irrigation

3.2

(a)

• The water evaporates and leaves dissolved salts in the soil; repeated over years, salts
build up and reduce fertility

(b)

• Drip irrigation – it delivers water to the roots with little evaporation, so less salt is
left behind and less water is used

3.3

• Waterlogged soil has no air spaces, so roots cannot get oxygen and the plant suffo-
cates/dies
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Exercise 3.1

2 Practice
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Exercise 3.1

2 Practice
Now apply the methods above.
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Exercise 3.2 (a)

2 Practice
Now apply the methods above.

2.1 Which irrigation method is the most water-efficient? [1]

2.2 What is salinization? [1]

2.3 What causes waterlogging? [1]

3 Exam-style questions
3.1 The most water-efficient irrigation method is [1]

A flood irrigation
B furrow irrigation
C drip irrigation
D spray irrigation

3.2 A dry-region farm uses flood irrigation for years.

(a) Explain how this leads to salinization. [2]

(b) Suggest a more efficient method and why. [2]

3.3 Explain why waterlogging harms crops. [2]
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Exercise 3.2 (a)

2 Practice
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Exercise 3.2 (b)

2 Practice
Now apply the methods above.

2.1 Which irrigation method is the most water-efficient? [1]

2.2 What is salinization? [1]

2.3 What causes waterlogging? [1]

3 Exam-style questions
3.1 The most water-efficient irrigation method is [1]

A flood irrigation
B furrow irrigation
C drip irrigation
D spray irrigation

3.2 A dry-region farm uses flood irrigation for years.

(a) Explain how this leads to salinization. [2]

(b) Suggest a more efficient method and why. [2]

3.3 Explain why waterlogging harms crops. [2]
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Exercise 3.2 (b)

2 Practice
Now apply the methods above.

2.1 Which irrigation method is the most water-efficient? [1]

2.2 What is salinization? [1]

2.3 What causes waterlogging? [1]

3 Exam-style questions
3.1 The most water-efficient irrigation method is [1]

A flood irrigation
B furrow irrigation
C drip irrigation
D spray irrigation

3.2 A dry-region farm uses flood irrigation for years.

(a) Explain how this leads to salinization. [2]

(b) Suggest a more efficient method and why. [2]
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Exercise 3.3

2 Practice
Now apply the methods above.

2.1 Which irrigation method is the most water-efficient? [1]

2.2 What is salinization? [1]

2.3 What causes waterlogging? [1]

3 Exam-style questions
3.1 The most water-efficient irrigation method is [1]

A flood irrigation
B furrow irrigation
C drip irrigation
D spray irrigation

3.2 A dry-region farm uses flood irrigation for years.

(a) Explain how this leads to salinization. [2]

(b) Suggest a more efficient method and why. [2]

3.3 Explain why waterlogging harms crops. [2]
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Exercise 3.3
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