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Topic 1: Tectonic Processes and Hazards

Overview

Tectonic hazards - earthquakes, volcanic eruptions and secondary hazards such as tsunamis:
~ represent a significant isk i some parts of the world. This i especialy the case where
active tectonic pate boundaries teract with aress of high poguation censit and low levels
of Gevelopment. Resilience in these places can be low, and the nteracton o physical
Systems with vulnerable populatons can resut in major dsasters. An - depth understanding
ofthe causes of tectonic azards i key to both ncreasing the degree to which they can be
‘managed, and puting in place successful responses that an miigate social and economic
impacts and allow humans to adapt to hazard occurrence.

Content

Enquiry question 1: Why are some locations more at risk from
tectonic hazards?

Key idea Detailed content

11 The dobal “The global distribution and causes of earthquakes, volcanic
aisribution of eruptions and tsunams. (1)

tectonic hazarcs [, ™ The gisribution of plate boundaries resultng rom divergent,

canbe explained |~ convergent and conservaive plate movements (ocearic,
by plate continental and combined sitations).
boundary and

e |© e causesof ntra-piate earthquakes, and volcanoes.
associated with ht spots from mantl plumes.

processes.
12 Thereare 2. The theory o plate tectonics and s key elements (the
neorstical carth' ntemal structure, mantle convecton,
Frameworks that | palacomagnetism and sea floor spreacing, subduction and
attempt to siab pul
explainplate (', e operation of these processes at dfferen plte margins.
movements. (destructive, constructive, colision and transform). 2)
< Physical processes impact on the magnitude and type of
Volcanic eruption, and earthquske magnituce and focal cepth
(8ot zone).
13 prysical 2. Earthauake waves (P, S and L waves) cause crustal
processes explain | fractuing, ground shaking and secondary hazards
the cavses of (iquefaction and landsiide).

tectonic hazards. |, Volcanoes cause fava flows, pyrociasic flws, ash fals G35
eruptions, and secondary hazards (1ahars, kuiaups).
& Tounamis can be caused by sub-marine earthquakes at
‘subduction zones a5 8 result of ses-bed and water column
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Enquiry question 2: Why do some tectonic hazards develop into disasters?

Key idea

14 Disaster
be explained by
the relaionshiz
betuween hazarcs,
Vuinerabity,
resience and
aissser.

[p—

5. Defintion o 2 natural hazard and 2 disster, the importance
of vuinerabilty and a commurity's hreshald for resience,
the hazard ik euation.

. The Pressure and Release modsl (PAR) and the complex
inter-elatonships between the hazard and its wider contxt.

< The social and economic impacts of tectnic hazards (volcanic
eruptions, carthquakes and tsunamis) on the pecple,
conomy and enviranment of contrasting lacatons i the
eveloped, emerging and developing world.

15 Tectoni hazare
profies are
important to an
understanding of
contrasting
hazard impacts,
wuinerabitty and
resience.

“The magnitude and intensity of tectonic hazards s measured
using diferent scles (Hercall, Moment Magntude Scale
(M) and Volcanic Explosivy Index (VED).

. Comparing the characteistic o earthquakes, volcanoes and
tsunamis (magnitude, speed of onset and areal extent,
duration, frequency, spatial predictabilty) through hazard
profes.

< Profies of cathquake, volcano and tsunami events showing
the severtty of social and sconomic impct n ceveloped,
emerging and developing countries. (4)

Development and
governance are
important in
understanding
aisasterimpact
and vunerabity
and resiience.

Inequaity of acess to education, housing, healthcare and
income opportunities can Influence vuinerabilty and
resience.

5. Govemance (P: local and national government) and
eograpricalfators (population densty,
Isolation/accessiilty, degree of urbanisaion) inflence
vulnerabiity and a communitys resience.

< Contrasting hazard events n develope, emerging and
eveloping countries to show the interaction o physical
factors and the sigifcance of context I influencng the scale
of sseer. (5)
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Enauiry uestion 3: How successful is the management of tectonic
hazards and disasters?

Key idea Detailed content

5. Tectonic iaster rends since 1960 (number of ceaths,
Pumbers affectd, evel of economic damage) in the context.
of overall disaster trends. (6); research o the accuracy and
relbiity of the data to iterpret complex rends.

b Tectanic mega-cisasters can have reginal or even glosal
Signficance in term of econamic and human mpscts.

(P 2004 Asian tsunarmi, 2010 Eyafiallajokul eruption in
Lealand (globalinerdependence) and 2011 Japanese tsunami
(energy polcy))

“The concept of 3 multple-hazard zone and how linked
hydrometeorological hazards sometimes contribute t0.3
tectonic disaser (% the Phipines).

18 Theorencal 2. predicton and forscasting (P: role o scientists) accuracy.
framenorks can depend on the type and location of the tectonic hazard.
be used to . The importance of iferent stages in the hazard management
understand the. Gyc (response, recovery, mitigation, preparecess).
presicaton, (P: role of emergency pianners)
impact and

< Use of Park's Model to compare the response curve o hazard

management o
ansgeme events, comparing areas at iferen stages of development.

15 Tecomicazans | . Svatgies to oy the een e an-uee s,
e e
maneges oy 5 v o tva . (o ol o planners, engineers) ()
vty o[ steie to oty ineraiy an resiene ncude i
migatonan6 | ek mantorin,prction,scaton,commrity
Siapation reparsinees andadsptatn. (F:madetsforecasting
Srateges, i | lanatr mpacts with and without modiicasion)
et [ rteges to oy lss il emergency,shrtsn onger

term aid and insurance (P: role of NGOS and insurers) and.
the actions of affected communities themselves.





