
Tectonic Processes and Hazards 
Enquiry Question 1:

Why are some locations more at risk from 
tectonic hazards? 

Key words Definition 

Basalt Fine-grained, igneous rock, underlying more of the earth's surface than any other rock type, especially 
ocean basins. Associated mainly with constructive plate boundaries. 

Andesite Typically found in lava flows produced by stratovolcanoes. Generally formed after an oceanic plate melts 
during its descent into the subduction zone. 

Rhyolite Formed from granitic magma in continental or continent-margin volcanic eruptions where granitic magma 
reaches the surface. Rhyolite is rarely produced at oceanic eruptions. 

Benioff Zone A dipping flat zone where earthquakes are produced by the interaction of a downgoing oceanic crustal plate 
with a continental plate

Subduction zone The place where two lithospheric plates come together, one riding over the other. Most volcanoes on land 
occur parallel to and inland from the boundary between the two plates. 

Crustal 
fracturing 

Occurs when the earth’s crust causes rock to break and fracture under stress and strain caused by seismic 
stresses.



TECTONICS EQ1: Why are some locations more at risk from tectonic hazards?  

1.1 a The global distribution and causes of earthquakes, volcanic eruptions and tsunamis.

Define tectonic hazard

The distribution of tectonic hazards (where they are)
Plate boundaries, ring of fire, OFZ, CFZ, intra-plate, volcanoes

1.1 c The causes of intra-plate earthquakes, and volcanoes associated with hot spots from 
mantle plumes.

Intra-plate earthquakes

Hotspot volcanoes

1.2 a. The theory of plate tectonics and its key elements (the earth’s internal structure, mantle convection, palaeomagnetism and sea floor spreading, subduction and slab pull).

The earth’s internal structure Mantle convection Paleomagnetism and sea floor spreading Subduction and slap pull



TECTONICS EQ1: Why are some locations more at risk from tectonic hazards?  
1.1 b The distribution of plate boundaries resulting from divergent, convergent and conservative plate movements (oceanic, continental and combined situations).  1.2 b The operation of these 
processes at different plate margins (destructive, constructive, collision and transform).  1.2 c. Physical processes impact on the magnitude and type of volcanic eruption, and earthquake magnitude and 
focal depth (Benioff zone).

Plate boundary type (diagram and explain) Seismic activity (magnitude & focal depth) Volcanic activity (magnitude and type) Topography (Land relief) Example / location

Constructive (divergent) 

Destructive (convergent:  ocean and continent

Destructive (convergent:  ocean and ocean

Collision (convergent):  continent and continent

Transform (conservative)



TECTONICS EQ1: Why are some locations more at risk from tectonic hazards?  
1.3 a Earthquake waves (P, S and L waves) cause crustal 
fracturing, ground shaking and secondary hazards 
(liquefaction and landslides).

Seismic waves

Primary hazards:  Crustal fracturing and ground shaking

Secondary hazards:  liquefaction

Secondary hazards:  landslides

1.3 b Volcanoes cause lava flows, pyroclastic flows, ash 
falls, gas eruptions, and secondary hazards (lahars, 
jökulhlaups).

Primary hazards:  pyrclastic flows

Primary hazards:  ash falls / tephra

Primary hazards:  lava flows

Primary hazards:  volcanic gases

Secondary hazards:  lahars

Secondary hazards:  jökulhlaups

1.3 c Tsunamis can be caused by sub-marine earthquakes at 
subduction zones as a result of sea-bed and water column 
displacement.



TECTONICS EQ1: Why are some locations more at risk from tectonic hazards?  
Explain why earthquakes and volcanoes have both a predictable, similar and yet different 
distribution. [12]

Examine the evidence that supports the plate tectonic theory. [12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate

Examine the contribution that convergent and divergent plate boundaries make to the 
magnitude of tectonic activity. [12]

Assess the primary and secondary hazards created by volcanic activity. [12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate



Tectonic Processes and Hazards 
Enquiry Question 2:

Why do some tectonic hazards develop into 
disasters?

Key words Definition 

Mega-disaster An extreme disaster which can impact globally. 

Resilience The capacity to overcome or recover from a setback or hazard. 

Mitigation Reducing the impact of a problem. 

Hazard profile A method to help in preparing for a hazard using several key elements such as speed of onset and areal extent. 

Speed of onset The time between an event occurring and it being felt, e.g. an earthquake can be instantaneous, while a tsunami wave may take
some time to arrive. 

Areal extent The area over which damage occurs or a hazard is felt. 

Spatial 
predictability

The extent to which the location of a hazard can be known in advance; this is generally easy for a volcano but less so along fault 
lines. 

PAR model A model developed by Blaikie et al. (1994). It depicts a disaster as a product of physical exposure and socio-economic pressure. 

Threshold In this context, the level of resilience a community has before it is overwhelmed by a disaster. 

Focal depth The depth of an earthquake, the point within the earth where an earthquake rupture starts.



TECTONICS EQ2:  Why do some tectonic hazards develop into disasters? 

1.4 a Definition of a hazard and a disaster, the 
importance of vulnerability and a community’s 
threshold for resilience, the hazard risk equation. 

1.4 b The Pressure and Release model (PAR) and the complex inter-relationships between the hazard and its wider context.

Define a hazard

Define a disaster

Define risk

Define resilience

What does the ‘pressure’ refer to ?

How about the ‘release?

Root causes are.. Dynamic pressures are… Unsafe conditions are….

1.6  Development and governance are important in understanding disaster impact and vulnerability and resilience.

How does access to the following affect 
vulnerability and resilience?
Education

Housing

Healthcare

Income

How does governance affect vulnerability 
and resilience?

How do geographical factors affect 
vulnerability and resilience?
Population density

Isolation and accessibility

Degree of urbanisation



TECTONICS EQ2:  Why do some tectonic hazards develop into disasters? 

1.5 b. Comparing the characteristics of earthquakes, volcanoes and tsunamis 

(magnitude, speed of onset and areal extent, duration, frequency, spatial 

predictability) through hazard profiles. 

Explain what a hazard profile is.

Outline the problems with hazard profiles.

1. 5 a. The magnitude and intensity of tectonic hazards is measured using different scales 

(Mercalli, Moment Magnitude Scale (MMS) and Volcanic Explosivity Index (VEI)).

Earthquakes Volcanoes

Complete this blank hazard profile with a different colour pen for each of your case studies.  Don’t 
forget to add a key at the bottom!



TECTONICS EQ2:  Why do some tectonic hazards develop into disasters? 
1.4 c. The social and economic impacts of tectonic hazards (volcanic eruptions, earthquakes and tsunamis) on the people, economy and environment of contrasting locations in the developed, emerging 
and developing world. 1.6 c Contrasting hazard events in developed, emerging and developing countries to show the interaction of physical factors and the significance of context in influencing the scale 
of disaster.

Details about disaster: 
location, date etc

Physical causes Impacts Vulnerability factors

People Economy Environment Inequality Governance Geographical factors

2011  Japan earthquake 
and tsunami

2010 eruption of 
Eyjafjallajökull, Iceland

2008 Sichuan 
earthquake, China

1991 eruption Mt 
Pinatubo, Philippines

2004 Indian Ocean 
earthquake and tsunami

2010 Haiti earthquake



TECTONICS EQ2:  Why do some tectonic hazards develop into disasters? 

Examine the contribution of the PAR (Pressure and Release) model to our understanding of 
tectonic disasters. [12]

Assess the significance of development in contributing to the scale of a disaster. [12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate

Tectonic hazard profiles are a useful tool to compare disasters.  Discuss. [12] Assess the significance of governance in reducing vulnerability of communities. [12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate



Tectonic Processes and Hazards 
Enquiry Question 3:

How successful is the management of tectonic 
hazards and disasters?

Key words Definition 

Community adaptation Cooperation within communities to change people’s way of life so as to reduce tectonic hazard impacts. 

Community preparedness Cooperation within communities to get ready for tectonic events. This can take a variety of forms. 

Multiple-hazard zone An area which suffers from two or more hazards. 

Hydro-meteorological Hazard A hazard relating to weather or weather patterns such as tropical storms, floods and droughts. 

Retrofitting Adding something to a building after it was built to help it withstand tectonic events.



TECTONICS EQ3: How successful is the management of tectonic hazards and disasters?

1.7 a. Tectonic disaster trends since 1960 (number of 

deaths, numbers affected, level of economic damage) in 

the context of overall disaster trends. 

Number of deaths

Numbers affected

Level of economic damage

Research into the accuracy and reliability of the data to 

interpret complex trends. 

1.7 b Tectonic mega-disasters can have regional or even global significance in terms of economic and human impacts.  (�
2004 Asian tsunami, 2010 Eyafjallajokull eruption in Iceland (global independence) and 2011 Japanese tsunami (energy 

policy))

2004 Asian tsunami 2010 Eyafjallajokull eruption 2011 Japanese tsunami 

1.7 c The concept of a multiple-hazard zone and how linked hydrometeorological hazards sometimes contribute to a 

tectonic disaster (� the Philippines).



TECTONICS EQ3: How successful is the management of tectonic hazards and disasters?

1.8 a. Prediction and forecasting accuracy 

depend on the type and location of the 

tectonic hazard. 

1.8 b. The importance of different stages in the hazard 

management cycle (response, recovery, mitigation, 

preparedness). 

Explain each stage below the diagram.

1.8 c. Use of Park’s Model to compare the response curve of hazard events, 

comparing areas at different stages of development. 

Draw your own Parks model with a response curve for three contrasting events.



TECTONICS EQ3: How successful is the management of tectonic hazards and disasters?
1.9 a. Strategies to modify the event include land-
use zoning, hazard – resistant design and 
engineering defences as well as diversion of lava 
flows. 

1.9 b Strategies to modify vulnerability and 
resilience include hitech monitoring, prediction, 
education, community preparedness and 
adaptation. 

1.9 c Strategies to modify loss include emergency, 
short and longer term aid and insurance and the 
actions of affected communities themselves. 

Notes

Case study example 1

Case study example 2

Case study example 3



TECTONICS EQ3: How successful is the management of tectonic hazards and disasters?

Examine the trends in tectonics disasters in the context of overall disaster trends. [12] Assess the effectiveness of hazard response in locations with contrasting levels of 
development. [12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate

Assess the regional and global impacts of tectonic mega disasters. [12] Assess the significance of modifying the hazard event in reducing the impact of hazards. 
[12]

Point Explain Evidence Evaluate Point Explain Evidence Evaluate


