caused by severe and extreme Climate Floods

E.g. East African Rift System

Natural Hazards weather and climate events Hazards
Storms
[ ——————— e e e e e e e e
caused By plate movements | CAUSES OF TECTONIC HAZARDS
damages property when continental crusts and ocean floors move I
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Internal Structure of Earth Plate Movement
T f
Crust YPeo Location Thickness
 Basalt and Crust
Lithosphere {crust and (sl SREE it e ir?”'tir“:ks
& TR e e T T ¢ ew Km to Oceanic
uppermost mantle) o et e T v the.m Denser cean Beneath deep oceans c.g km
.. ; 70 km thick
High temperatures and | aammmee SR 3
& P o - o S o Mantle i Less Dense Beneath continental land masses
pressure —> rocks close * Mostly solid rock Continental 35-70 k
. . . - - m
to melting point - easily that flows under high Crust
deformed temperature and Under shallow seas close to continents
pressure
* 2,900 km thick Convectional currents: movements of heat within the mantle
* Temperature between
800°C and 3.000°C Material in the mantle is heated by the core, causing the mantle
material to expand, rise and spread out beneath the plates. This
causes plates to be dragged along and move away from each
other
Hot mantle material cools slightly and sinks, pulling the plates
Core along
* g‘mtlv Em"_and_”ic*km The sinking mantle heats up again as it nears the core and the whole
) ; :[?: iEr::;tleedr Ln;?ehqu:d outer core and orocess repeats
« About 3,500 km thick Slab-pull force: dense, sinking oceanic plate at subduction zones pulls
* Temperature between 3,000°C and the rest of the plate behind it
5,000°C The subducting drives the downward-moving portion of
convection currents
The mantle material which is found away from where the plate subducts
. . drive
Total depth from crust to core: 6,378 km Rift VaIIeys and Block Mountains
| [3]
Surcounding Block mointiin, Block mowitiin, Tensional forces from diverging plates results in
land siks Rift wailey parts of the crust being fractured, causing:
e A central block of land to subside, forming a

rift valley

the block mountain

e The block of land with steep slopes left
standing higher than the surrounding land is

Shield Volcano

Stratovolcano

Tens _ Feature
ensional tovee d . E.g. Mount Washington, USA E.g. Mount Pinatubo, Philippines
Increasing compressional force B Direction of plate movemens r Fold Mountains -
When there is greater Common Divergent plate boundaries Convergent plate boundaries
compressional force on Occurence E.g. Atlantic Ocean E.g. Pacific Ring of Fire
one limb of a fold, the Upfold/
" i Anticline —
rocks may buckle unti s Shape Gentle sloping sides with wider base Steep sloping sides with wide base
a fracture forms. The '::> o
limb moves forward to Downfold/ = ' 5 ' '
ide over the other Syncline High-silica lava that is more viscous
: . , , e Trap gases, building up
limb. B} ’
» Compressional force Low-silica lava that is less viscous oressure
ional f : . | Lava e Allows gases to escape more easily ,
Earth k Compressional forces from converging plates creates _ « When magma rises, trapped
dartnguakes , : » Flows more easily through the vent
immense pressure which causes to layers of rocks to gas expands and causes an
Subduction / transform plate boundary > | _—— buckle and fold. A folded rock layer consists of the outward explostion
friction between moving plates - slow build-up anticline (upfold) and syncline (downfold).
of stress - rocks suddenly slip many metres Focus: point of sudden energy release where Explosion Gentle Violent

when they can no longer withstand the

seismic waves radiate out

increasing stress - earthquakes which release Epicentre: point on earth’s surface directly above

energy in the form of seismic waves along the the focus

E.g. Mid-Atlantic Ridge

Oceanic-Oceanic Divergence

E.g. North American Plate & Eurasian Plate

Continental-Continental Divergence

E.g. African Plate - Nubian Boundary &
Somalian Boundary

N
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Sea Floor Spreading

Magma rises from the mantle to form
new sea floor. Lava flows out onto the
sea-floor, cools and solidifies, forming a
mid-oceanic ridge.

|
Undersea Volcanoes

At various points along the mid-oceanic
ridge, magma builds up and solidifies to
form undersea volcanoes.

|

Fractures are formed at the plate boundary
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E.g. Mariana Islands V

F

E.g. Mariana Trench

Oceanic-Oceanic Convergence
E.g. denser Pacific Plate subducts beneath
Philippine Plate

E.g. Barisan Mountains

Volcanic Islands

When undersea volcanoes grow above
sea level, they are known as volcanic
islands. E.g. The Azores in the North
Atlantic Ocean

E.g. Sundra Trench
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Volcanoes

[1] Magma Formation

The subducting plate melts the mantle
above it, forming magma.
[2] Build-up of Magma

Magma is less dense than surrounding
rocks = rises and accumulates in the
magma chamber - pressure builds up
[3] Volcanic Eruption

Magma forces its way to the earth’s
surface through vents - pyroclasts are
released - new eruption of lava covers
the pyroclasts and builds up the volcano
— lava builds up around the vent and
solidifies to form a crater

[4] Secondary Cones

Blocked vent - forces magma out of a
new, secondary route to the surface - a
secondary cone is developed

[5] Caldera

Explosive eruption - blows off summit
— loss of structural support - sides of
the crater collapse inwards, forming a
caldera
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Oceanic-Continental Convergence
E.g. denser Australian (oceanic) plate

subducts beneath Eurasian (continental) plate

'

Oceanic Trench

At the point of subduction, a depression
in the sea floor is created.

surface of the earth - ground vibrates violently

E.g. The Himalayas

Continental-Continental Convergence

E.g. Indian Plate & Eurasian Plate
Two continental plates collide and push
against one another - plates are too thick
and buoyant — resist subduction - plates
break and slide along fractures in the crust

Continental-Continental Transform

E.g. Eurasian Plate & Anatolian Plate
Plates slide past each other, forming
transform faults
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I
. . The 2004 9.2 magnitude North . . ‘
It is an unusually |large sea which may be : . thauak 4 Tsunamis can travel long distances and cause
umatra earthquake cause
formed due to an explosive underwater q widespread destruction at coastal areas when it Extent of Earthquake
, , damages to coastal ,
volcanic eruption. L , sweeps inland.
communities in 12 countries. : : :
Point Explain Example Link
Sooeg (Kb d It is the amount of energy released by | The earthquake in Valdivia, Chile,
pee
, earthquakes, measured using the Richter | in 1960, measured at the record | Greater magnitudes cause more
Magnitude of : : : : : i :
Earthauak Scale. For each increasing magnitude on | high of 9.5 on the Richter Scale. | extensive damage and destruction due
arthquake
d the Richter Scale, the impact of | The destruction impacted | to the release of more energy.
earthquake becomes 10 times greater. thousand of kilometres of land.
Tsunamis
Seismic energy from an offshore earthquake forces out a mass of sea water population Earthquakes in sparsely populated areas | Due to its low population density, | Lower population density results in less
Densit are likely to affect fewer people than in | the Solomon Islands experience | casualities and damages as there are
ensi
! y densely populated areas. low earthquake damage. less people living in the affected area.
@ Starting height: <1 m | wave length: 100-150 km | speed: 800 km/h
8 o , , Every year since 1960, Japan | When people are better prepared, they
. . . . Preparation includes having evacuation , ]
Shallower water - greater friction - slows the waves = increase in height - Level of , conducts emergency drills on 1 | can respond more quickly and
@) plans, trained rescue workers and a o ,
N Preparedness , September to commemorate | efficiently, thus managing the damage
v range of action plans. Disaster Prevention Da caused by earthquakes better
@ Point of impact on the coast - speed: 30-50 km/h | height: 15 m AC‘U Y Y a '
>
. o . . . _8_ , The closer an area is to the epicentre, | Christchurch  suffered more | Places nearer to the epicentre will
Movement of sea floor - causes a void - water rushes to fill in - water is then forced out again - tsunami + Distance . .
E ¢ the stronger the shock waves, thus more | damage during the 2011 | experience earthquakes of greater
rom
L Eoicent buildings will topple, causing more | earthquake than places further | magnitudes, leading to more extensive
icentre
, , , , . = P extensive damages. away from the epicentre. damages.
o . ¢ Earthquake vibrations snap_pipes and | The earthquake in Kobe, Japan, | Over a large area, supply of electricity, gas and AN
isruption o
c p. break cables, causing the outbreak of | in 1995 damaged pipes and | water are disrupted, leading to a temporary decline %‘,
ervice L .
- iccinn li - ’ Vi o , 2,400 people died when an When earthquakes occur when most
fires. transmission lines. in many people’s standard of living. | It affects the people’s chances of survival aUY  peop g . ’
Time of , . earthquake occurred around | people are sleeping, they will be more
in an earthquake by determining where o , . o
Occurrence , midnight in the Sun Moon lake | likely to be trapped, resulting in more
, , people are and what they are doing. o , , N
Earthquake vibrations weaken slopes of — Region in Taiwan in 1999. casualities.
, , , , In 1970, an earthquake off the
hills  and mountains, resulting in - . . .
, , , , coast of Peru destabilised the | Many people will be unable to survive the disaster,
Landslides landslides. When there is heavy_rainfall, I £ M . , hus leadi hieh death tol Structures built on  saturated and
the soil becomes saturated, causing the >lopes 0 ount Huascaran, | thus leading to a high death toll. , , In Christchurch, many houses and | Saturated and unconsolidated
’ triggering a massive landslide. unconsolidated sediments are affected buildi had to be abandoned gi . lif .
i i i uildings had to be abandone sediments ampli seismic waves,
mixed soil debris to flow down the slope. Type of Soil by liquefaction, when the ground 8 . | | plity
, due to liguefaction after the 2011 | resulting in greater earthquake
becomes unstable and saturated soil thauak q
. _ . . . earthquake. amages.
The earthquake in Tohoku, | There will be a severe shortage of housing while flows like a liquid. d &
Destruction of Earthquakes can cause widespread | Japan, in 2011, forced hundreds | transportation is severely disrupted, leading to
Properties and destruction to many homes and cracks to | of thousands of people from | decreased accessibility. Large amounts of resources , , ,
, , , , , , Point Explain Example Link
Infrastructure form in roads and bridges. their homes, while many roads | would have to be spent on repair works, putting a
were damaged. strain on the government’s limited budget.
Lava and ash from volcanic | The volcanic soils of | People can farm for crops for
: eruptions break down to form | Java and Bali in | subsistence or commercial
Hazards associated with living in | 28,000 people died when the | When people are unprepared and did not take Volcanic Areas Fertile Soil p , , , , , . ,
, . o fertile volcanic soil, which are Indonesia support the | farming to improve their
, earthquake zones <can cause great 9.0 magnitude 2011 earthquake necessary precautionary measures to minimise o , - o
Loss of Lives , , _ , , , rich in minerals. cultivation of crops. standard of living.
destruction when an earthquake occurs, | in Tohoku, Japan resulted in | damage, there will be loss of lives when an
threatening the lives of those living there. powerful tsunamis. earthquake occurs.
Wh h | ¢ Old volcanic rocks at | Precious stones and minerals
en the upper layers o
Precious cani T(pp_ y ded Kimberley in South | are high in demand due to
: : : volcanic rocks are eroded, , . . o
Point Explain Example Link Stones and , ) Africa_are one of the | their industrial and scientific
, precious stones and minerals ) , ,
Minerals world’s richest | uses. Thus, people can mine
, can be extracted. ,
Massive , , , , , , , , . sources of diamond. them to make money.
Destruction e Volcanic materials such as lava and pyroclasts are released. The ongoing eruption of Kilauea in | Volcanic materials can lead to widespread damages of -
by Volcanic e Low-silica lava moves rapidly and flows over long distances. Hawaii since 1983 has destroyed | property and threaten the lives of those living near . c;nT
Y , e Volcanic bombs of heated rocks can fall in surrounding areas. | many homes and highways. volcanic areas. wn  Volcanic areas offer a . .
Materials : . Companies can profit from
variety of activities for ,
, , . the tourism and create more
N tourists to engage in, such Every _year, 3 million o
, , I/ , o , . , employment opportunities.
e Due to the structural collapse of a volcanic cone, rock | The eruption of Mount St. Helens, , , e Tourism as hiking and camping. people visit the ruins o
, , , , Landslides and lahars obstruct the flow of rivers, o L o , This improves the standard
Landslides fragments can fall from the volcano (landslides). USA in 1980 led to a landslide that , c e People visit volcanic areas | of Pompeiiin [taly. . .
, , , , causing floods. Roads may be blocked and rescue O , of living as well as boosting
and Lahars o Landslides can generate flows of wet volcanic debris (lahars) | was saturated with water, thus , , to learn more about their
, , , , efforts are hampered. This leads to the loss of lives. aal , , the economy.
when pyroclasts mixes with water from melted ice or lakes. forming many lahars. rich history.
, , _ , The 2010 eruption of Eyjafjallajokull o . , Groundwater comes into Harnessing  the energy
e Volcanic eruptions eject thick plumes of ash and release | . , , Human activities are disrupted, thus affecting the , , ,
o in Iceland resulted in a closure of air , o contact with hot rocks | Over 70% of homesin | provided by  volcanoes
, harmful gases such as sulfur dioxide. economy of the affected area, while people living near Geothermal ) ,
Pollution , , , , space over much of Europe as ash , , , beneath the surface - heats | Iceland are heated by | increases convenience and
e The fine ash particles can be carried by wind over large , , volcanic areas will suffer from severe respiratory Energy , , .
dist particles posed a serious danger to o up - erupts as steam - drive | volcanic steam. improves the welfare of
istances. roblems.
aircraft engines and structures. P turbines - produce electricity people.
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‘ Preparedness Measures \
Point Explain Example Link Limitations

o Set of rules restricting developments It is costly for the
in areas at risk of liguefaction, where In California, USA, all new government to
Landuse the ground becomes unstable. building developments are | This reduces the impact and | compensate those who
Regulation e Prohibition of constructing new | not built across areas at | damages on these areas. have to move, and put
buildings on low_lying land which are | risk of liquefaction. into place effective

vulnerable to tsunamis. protection measures.

o Steel and reinforced concrete are able | A damping___device is

to withstand earthquakes better. installed in Taipei 101 in | Constructing buildings that ,
, , , . , , This adds to the cost of
e Damping devices act as shock | Taiwan, which is made of | can withstand potential ,
. , construction and
Infrastructure absorbers for some of the seismic | steel and reinforced | earthquakes leads to fewer ,
, , , maintenance of
energy released during an earthquake. concrete, and its | lives lost and faster rescue build
uildings.

e Buildings with wide and heavy bases | foundation is reinforced by | and evacuations.
are less likely to collapse. heavy metal bars.

Every year since 1960, This creates awareness o o ,
There is insufficient time

People practise the steps to take when an | Japan conducts emergency | among the population and

Emergency o , , , for evacuation as
, earthquake occurs. This includes movingto | drills on 1 September to | reduces levels of panic o
Drills , L , , , . earthquakes are difficult
safe locations and practising first aid. commemorate Disaster | during an event, minimising ,
, . to predict.
Prevention Day. the number of casualities.
Earthquak Earthquakes can be monitored by Earthquake motion data is | This allows the frequency
arthquakes
VI n?torin e Studying the history of when and | gathered from hundreds of | and magnitude of | Earthquake sensors are
o)
, & where earthquakes have occurred. observations stations | earthquake to be predicted, | expensive to obtain,
and Warning , , , , , , ,
Sust e Installing earthquake sensors in | installed on bridges and | thus allowing more time for | install and use.
stems
Y earthquake-prone zones roads in Japan. evacuation.
. A network of pressure ,
Tsunami , , , This allows the path of
o Deep-ocean tsunami detectors monitor | sensors, seismographs and , The detectors are prone
Monitoring , , , | tsunamis to be forecast, thus .
, tsunamis by measuring and relaying | deep ocean tsunami , , to giving false alarms
and Warning oo , allowing more time for ,
temperature and pressure periodically. detectors are located in , when waves are high. v
Systems . evacuation.
Short-Term Responses Hawaii, USA. Long-Term Responses
Point Implementation Successes Limitations Point Implementation Successes Limitations
, Rescue workers only have a limited Authorities often develop
Some survivors are found after , , . . . .
, time of 72 hours to find trapped stricter building codes to | Earthquake-resistant buildings
being trapped for a couple of , , , , ,
, survivors. Without food and water, ensure infrastructure is | are not necessarily protected
People trapped weeks without food. , , , ,
trapped people are unlikely to Infrastructure restored at a higher safety | against tsunamis.
under collapsed , .
Search and o , survive after 72 hours. o and amenities | level than before.
buildings are | After the 2011 earthquake in Rebuilding of , ,
Rescue , _ , are rebuilt and In the coastal areas of Chile,
quickly located | Tohoku, Japan, sniffer dogs and o , Infrastructure | . ,
Rescue workers had a limited time improved upon | After the 1995 earthquake in | when an earthquake struck,
and freed. heat sensors were deployed , , - , ,
of 72 hours to rapidly search after a disaster. Kobe, Japan spent billions | tsunamis massively damaged
and successfully rescued many , ,
through two towns after the the developing technology to | many earthquake-resistant
who were trapped. N . .
2011 earthquake in Tohoku, Japan. build more  earthquake- | buildings.
resistant buildings.
The injured are | The provision of immediate aid , ,
, , , Medical supplies, food and water . . . .
treated and | helps survivors continue with o , Loss of loved | Problems can be identified | Improving health options, such
o o may not be sufficient and this may , .
clean drinking | their lives. , ones after | and addressed early. as restoring the resilience of
Emergency, . : cause social unrest.
food and water is provided earthquakes people after an earthquake, can
ood an
, to survivors to | After the 2002 earthquake in , o Provision of cause long-term Health workers were | be very challenging.
Medical , After the 2010 earthquake in Haiti, , ,
, prevent Afyon, the Turkish Red Cresent , - Health Care trauma, which deployed to Christchurch,
Supplies , , , , looting and fighting broke out as , ,
dehydration and | Society immediately responded , are treated with | New Zealand, after the 2011 | Many survivors of the 2010
. people fought for food and medical , . ,
the spread of | by delivering 50,000 blankets i long-term earthquakes when problems | earthquake in Haiti continue to
supplies.
diseases. to the region. PP counselling. of depression were identified. lack access to basic necessities.




