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3.4 Option: Geophysical hazards

Name: Class: Date: Total: 30 marks

KEY WORDS plate margin • constructive margin
• destructive margin • conservative margin • hazard risk
• exposure • vulnerability • epicentre

Objective
Build the skills to answer Paper 1 questions on the geophysical hazards option: plate
margins , volcanoes, earthquakes, tsunamis and mass movement, the hazard
risk equation, why similar events have very different effects, and how people
predict, prepare and respond.

You must be able to:

• explain the hazards at constructive, destructive and conservative margins
• explain why some volcanoes are explosive
• use the magnitude scale to compare the energy of earthquakes
• explain hazard risk with hazard, exposure and vulnerability
• compare the effects of two earthquakes in places at different levels of development
• evaluate prediction, preparation and response

1 Key knowledge and worked examples

Plates and hazards

margin movement hazards example
constructive plates move

apart
runny (basaltic) lava, gentle
volcanoes, small earthquakes

Iceland

destructive one plate
sinks under
another

sticky, gas-rich (andesitic) magma
→ explosive volcanoes; large
earthquakes; tsunamis

Japan

conservative plates slide
past each
other

earthquakes California

International Baccalaureate ·IB Diploma ·Geography ·SL • 3.4 Option: Geophysical hazards 1
exercises.lol exercises.com.cn

Earthquake magnitude is measured on a log scale: each whole number up releases
about 32 times more energy, so 2 numbers up ≈ 32 × 32 ≈ 1,000 times. Shaking
also starts landslides (mass movement), especially on steep, wet slopes.

Risk
risk = hazard × exposure × vulnerability

Exposure : how many people and buildings are in the hazard’s path. Vulner-
ability : how easily they are harmed (poverty, weak buildings, poor warnings).

Haiti, 2010 Tōhoku, Japan, 2011
magnitude 7.0 9.0 (about 1,000 times more energy)
deaths more than 100,000 about 18,000 dead or missing, mostly

from the tsunami
why weak buildings; the capital

close to the epicentre; weak
government

strict building codes, warnings and
drills; but the tsunami was higher
than many sea walls

Management
The hazard management cycle: mitigation (building codes, land-use zoning) →
preparation (drills, warning systems, emergency kits) → response (rescue, shelter) →
recovery (rebuilding). Volcanoes can often be predicted from gas, ground swelling
and small earthquakes; earthquakes cannot be predicted, but warning systems can
give seconds of notice.

Worked example. M8.0 compared with M6.0: 32× 32 ≈ 1,000 times more energy.

2 Practice
2.1 State two differences between a constructive and a destructive plate margin. [2]

apart
one sinks

2.2 The 2011 Tōhoku earthquake had a magnitude of 9.0, and the 2010 Haiti earthquake
7.0. Each step of 1 on the scale is about 32 times more energy. Calculate how many
times more energy the Tōhoku earthquake released, and explain why Haiti still had more
deaths. [3]

M7.0 M9.0

how many times the energy?
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2.3 State two factors that increase people’s vulnerability to earthquakes. [2]

reinforced unreinforced

2.4 Explain why volcanoes at destructive margins are often explosive. [3]

melting

2.5 Explain two ways in which Japan prepares for earthquakes and tsunamis. [4]

shock absorbers sea wall

3 Exam-style questions
3.1 (Paper 1 style.) The table compares two earthquakes.

(a) Using the table, identify two differences that help to explain the different death
tolls. [2]

(b) Explain why most deaths in Japan in 2011 were caused by the tsunami, not the
shaking. [4]

Haiti, 2010 Japan, 2011
magnitude 7.0 9.0
deaths (dead or missing) more than 100,000 about 18,000
main cause of death collapsed buildings tsunami
building codes enforced rarely strictly
warnings and drills few regular
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3.2 “The level of development is the most important factor in the impact of a geophysical
hazard.” To what extent do you agree? [10]
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