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Paper 1: Living with the Physical Environment

Section A: The Challenge of Natural Hazards
Section B: The Living World
Section C: Physidadndscapes in the UK: Rivers, Coasts

Case studies/named examples

Section B: A small scale ecosystem in the

Epping Forest, London

Section B: A case study of a tropical rainfo

The Amazon Rainfore8azil, South Americe

Section B: A case study of a hot desert
environment

The Thar Desert, India

Section B: Desertification

Sabhel region, Africa

Section C: UK coastline

Jurassic Coast, Dorset, England

Section C: A Coastal Management Strateg

Lyme Regis, Dorset (on the Jurassic Coast)

Section C: Ariver valley in the UK

The River Severn, UK or River Tees, UK

Section C: A flood management scheme in

the UK

The Jubilee River flogdlief channel, Englan(




Topic A:Natural Hazards

What is a natural hazards? What are the main types of hazard?

: Meteorological
1) An event becomes a hazard when it Geological Hazards 9
Hazards

affects people
Meteorological

2) A natural hazard is a natural process Geological Hazards

. - : . Hazards are caused b
which could death, injury or disruption are caused by land h 4 climat Y
i weather and climate,
to humans, or destroy property and and tectonic =
possessions processes. Examples Examples are tropical
) : i storms and floodin
3) A natural disaster is an event that has include: volcanoes, 9
earthquakes and caused by extreme
actually happened.
landslides weather.

Hazard Risk is the probability that a natural hazard

hat affects a countries ability to cope?
w if ! 4 pe occurs. There are 3 main factors affecting risk:

1) The more people that are in areas 1) Natural Hazards have to affect human
exposed to natural hazards, the activities to count as a hazard, The
greater the probability they will be better a population can cope with an
affected by a natural hazard. So extreme event, to lower the threat
hazard risk is higher 2) EG: HICs are better able to cope with

2) EG: People living at the base of a earthquakes as they can build
volcano in Naples, Italy are vulnerable earthquake proof buildings and repair
to eruptions the damage afterwards.

Mature of Natural Hazards

1) Type - the hazard risk from some hazards is greater than others (eg tropical storms can
be predicted but earthquakes can't.

2) Freguency - Some natural disasters occur more often than others (eg flooding)

3) Magnitude - More severe natural hazards cause greater effects than less severe events.
Eg a magnitude 5 earthquake compared to a magnitude 8
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Hazard risk is affected by different social, environmental and economic factors:

Urban areas are packed with
infrastructure and housing.
These structures collapse
during natural hazards such
as earthquakes, which can put
many people at risk. Many
large cities are located in
hazardous areas, such as
Los Angeles which is close to
the San Andreas Fault (where
earthquakes occur).

The effects of climate change have exposed
more people to natural hazards, and
increased the hazard risk in places that
already experience hazards. For example,
sea level rise and changes in precipitation
have increased flooding, tropical storms
are becoming more intense, some places
are experiencing intense, long droughts etc.

TECTONIC HAZARDS

The crust is the outer layer of the Earth. There are two
types of crust:

o continental crust (thick and formed from older rocks)

9 oceanic crust (thin and formed from younger rocks).

Oceanic crust is denser than continental crust. The Earth's
crust is divided into plates. Scientists believe that these
plates move due to convection currents occurring deep
in the mantle. This movement generates vast amounts of
energy at plate margins, which results in earthquakes and
volcanic eruptions.

As the global population increases, the
demand for housing is exceeding the
supply. Many people live in cheaper
informal housing, especially surrounding
cities. These houses are not fit to
withstand natural hazards, and are
sometimes built in areas of higher risk
(such as on slopes which experience
landslides).

Poverty can force populations to
live in unsafe housing with less
access to healthcare, rescue
services etc. which all heightens
hazard risk.

Wealthier countries may
be able to put more
investments into
defences for hazards
(e.g. flood defences or
‘earthquake-proofing’
buildings), reducing
their risk.

Many floodplains (areas next to rivers
that experience flooding) are very
fertile, meaning they are excellent

areas for farming. People therefore
choose to live in these areas, making
their livelihood from agriculture. These
populations are at higher risk of
experiencing flooding.

crust
mantle
outer core

inner core

Figure 1 The Earth consists of four layers



Earthquakes usually occur at destructive and conservative plate margins. Minor

earthquakes can occur at constructive plate margins. Intraplate earthquakes occur

away from plate margins. The reasons for this are not fully understood, but it is thought

that they are caused by convection currents in the Earth’s mantle.

Volcanoes usually occur at constructive plate margins but can also occur at destructive plate margins. Earthquakes can
be triggered by human activities, such as underground mining. The ring of volcanoes (and earthquakes) around the Pacific
plate is known as the 'Ring of Fire'

destructive
boundary

constructive
boundary

-
direction
of plate
movement

earthquakes

volcanoes

conservative
boundary

Oceanic crust Continental crust

Crust shallow, 5 - 12 km deeper,' average 40km, 75km beneath young
depth mountain range

Young rocks, less than 200 Million

Age years old Older, generally over 1500 Million years
-3
N 3.0 x 10° Kg m> DENSE! 2.6 x 10° Kg m? NOT AS DENSE AS OCEANIC
CRUST!
Rock . . . .
type, Mainly basalt Range of granites with thin covering of

sedimentary rocks
geology




Plate Margin Processes

Plate margins interact in different ways depending on the direction they are moving in relation to
each other. This controls the types of landforms that are created at margins, as well as the type of
tectonic hazard generated. There are 3 types of plate margin:

\ ll_> Constructive: Plates move away from each other

l >4 l Destructive: Plates move towards each other

(<% Conservative: Plates move alongside each other

Different physical processes take place at each type of plate margin that cause volcanic and
earthquake activity.

. fold mountains
continental

plate

oceanic
plate

continental plate
Destructive plate margin Destructive plate margin: collision zones
* A continental plate and an oceanic plate move * Two continental plates move towards each other.
towards each other. The denser oceanic plate is forced The land between the plates is pushed upwards,
under the continental plate, where it melts and forms creating fold mountains.

magma. Under immense pressure, the magma is
released in violent volcanic eruptions.

* A build-up of friction between the plates leads to a
sudden release of pressure, causing powerful earthquakes.

s Earthquakes occur at destructive collision plate
margins, but volcanoes do not.

* The collision between the Indian plate and the

Eurasian plate formed the Himalayas.
* The Andes formed when the denser Nazca plate was

forced under the continental South American plate. Spicentra ALl Tl

new rock
crust forms

Constructive plate margin Conservative plate margin
* Two plates move away from each other. » Two plates slide past each other in opposite directions,
* Volcanoes form as magma rises to the surface. The or in the same direction but at different speeds.
magma cools and solidifies to form new land and * A build-up of friction between the two plates can lead
volcanic islands. to the sudden release of pressure, causing earthquakes,
* Earthquakes sometimes occur on constructive plate but not volcanoes.
boundaries. * Atthe San Andreas Fault in California, the Pacific plate
* Earthquakes and volcanoes are usually less violent at is sliding faster than the North American plate, which
constructive plate margins. is moving in the same direction. This has caused severe

. . . earthquakes around San Francisco.
* The MNorth American and Eurasian plates are moving 4

away from each other at the Mid-Atlantic ridge.



Two main types of volcano

SHIELD and COMPOSITE volcanoes. The differences in their characteristics are due to their location and the type of
magma feeding them. Shield volcanoes have BASIC LAVA, whereas Composite volcanoes have ACID LAVA. Basic lava
is runny and therefore doesn’t allow pressure to build up producing effusive eruptions; acid lava is the opposite as it
is rich in silica and therefore is very sticky. Pressure can build up and eruptions are explosive. The diagrams below
summarise the differences between the two. COMPOSITE at DESTRUCTIVE boundaries. SHIELD at CONSTRUCTIVE

boundaries

Composite cone volcano Shield volcano (basic lava)

Crater

Layers of ash and lava Vent

Subsidiary cone

Gentle slopes

Vet Crater

Wide base

Composite cone volcano

Examples: Mount Etna, Vesuvius, Mount St Helens

Characteristics:

* Steep-sided symmetrical cone shape

* High with narrow base

* Alternate layers of acid lava and ash

* Lava may cool inside the vent — the next eruption is very
explosive to remove the plug

* Subsidiary cones and venls form.

Shield volcano (basic lava)

Islands

Characteristics:

* Gentle slopes and wide base

* Frequent eruptions of basic lava

cooling
* Usually non-violent

Examples: Mauna Loa and Kilauea, both on the Hawaiian

* Lava flows more easily, travels longer distances before

The Effects of Tectonic Hazards
Tectonic hazards can have devastating effects socially, economically and environmentally. The
effects of any hazard can be divided into primary effects and secondary effects.

Primary effects: The effects that are directly caused by the natural hazard itself. For example,
people being killed or injured when an earthquake causes buildings to fall down, or lava and
ash damaging infrastructure.

Secondary effects: The effects that are a result of the primary effects. For example,
homelessness due to homes being destroyed, or a tsunami or landslide caused by the original
earthquake.

The Responses to Tectonic Hazards

The term ‘responses’ refers to how the local community, the government, and international
organisations/governments react to a hazard so that the effects can be reduced as much as
possible. Responses are either classed as immediate or long-term.

Immediate responses: Actions taken as soon as the hazard happens and in its immediate
aftermath (hours, days, and potentially a week or so after the event). Immediate responses
usually aim to reduce loss of life and provide vital aid and resources. For example: search and
rescue, medical care, food and water, shelters for those who have lost their homes.

Long-term responses: Actions taken after the immediate responses when the effects of the
hazard have been minimised (weeks, months, and years after the event). Long-term responses
aim to restore normality and reduce risk in the future. For example: rebuilding infrastructure
and homes, cleaning up the effects of the hazard, building defence mechanisms, setting up
warning systems.



contaminated water

Loss of income as
Spread of disease due to Fires from ruptured people’s livelihoods
poor hygiene, pipes destroyed

Tsunamis .,: 5 : ' Trauma, stress
(f ' J _ telephone lines) jed v ' and other
" mental health

issues after the
event

EFFECTS OF TECTONIC HAZARDS

_ [ primary efects
e j ( social disorder or confiicts ( secondary etrects )

(_ Avalanches J (

Searching for people Clearing roads to gain access to isolated
- trapped under rubble ~ areas and allow rescue services entry
Emergency aid for injured Temporary communications set
people up and emergency power
Providing food and
water
Financial aid from Setting up shelters for
international governments _ homeless
O ° RESPONSES TO TECTONIC HAZARDS O

Investments and developments into hazard

management, such as wamning systems Housing reconstruction
Cleari bble,
mm'?.ﬂ,':sn etc. Insurance payouts

schools, hospitals etc. damaged by Reopening of tourist
the hazard attractions to boost economy




Two contrasting earthquake case studies

New Zealand, 2011.
6.30on the Richter Scale and occurred 6 miles
outside of Christchurch. Depth of 3.1 miles.

Haiti, 2010

7.0 on the Richter scale, the epicentre was close to-Pc
au-Prince (the capital city). Depth of 8 miles.
Destructive plate boundary.

% |

Primary Effects

A 185 Deaths A 230,000 people died
A 2000 Injured A 300,000 injured
A $28 billion in damage A $7.9 billion in damage
A 80% of city without electricity A 250,000 homes collapsed or were damage
A 50% of buildings were severely damag. A 3 million affected.
including the cathedral. A Rubble blocked roads and shut down ports
AmvnnQa YY 2F g4I GSN A 8 hospitals collapsed and 50+ were badly
damages. damaged.
Secondary Effects
A Business were put out of action for long A 2 million people left without food or water.
periods causing loses of income gods. A 1.5 million made homeless
A 2200 in temporary accommodation as A 1in 5 people lost their jobs because of the
homes destroyed destroyed buildings.
A Damage to roads made it difficult to A Looting became a serious problem
travel and for emergency services to A Cholera and other diseases spread due to
move around. bodies on the stree
A People were affected mentally and A 98% of rubble remained after 6 months
needed support.
A/ KNRX&UGOKdIzZNOK O2dz F
world cup so lost beneftof tourism and
income.
Immediate Responses
A Cared for the most vulnerable people and A American diving teams used to clear debris fro
ensured people were safe from dangerous the port.
buildings. A USA sent ships, helicopters and 10,000 troops
A Chemical toilets were provided for 30.000 search for people.
residents. A Bottled water and purification tablets sent.
A Areas were zoned to classify damage/cost A 810,000people put into aid camps.
repairs.
A International aid was provided ($7 million)
and aid workers.
Long term responses
A Paid $898 million in building claims. A New homes were to be built to a higher
A Provided temporary housing and ensured : standard.
damaged housing was kept water tight. A Large scale investment into roads, electricity ai
A Water and sewage was restored for all telephone systems was planned.
residents by August. A The World Bank waived the countries debt
A 80% of roads were cleared sift by August. repayments for 5 years.
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Why do people live in hazardous areas?

Building design

In developed countries like the USA, improved
building design has decreased the potential
damage from an earthquake.

Evacuation

Monitoring by scientists means that
people can be warned of, and evacuated
away from, some hazards.

Geothermal
Infrequency Volcanic activity can provide
The infrequency of volcanic hazards mean Choosing to live in opportunities for generating
that some people think they will not be hazardous areas geothermal energy. In Iceland,

affected in their lifetime. approximately 66 per cent of all energy

comes from geothermal energy.

Tourism : ' : Fertile soils

Volcanoes and their surrounding landscapes are tourist Volcanoes can bring benefits that outweigh the
attractions, providing jobs for local people as tour guides risks for some people. For example, minerals

and boosting the local economy. For example, in Hawaii in volcanic ash, such as nitrogen and potassium,
there are multiple tours available around active volcanoes, can create rich fertile soils for farmers, increasing

some of which cost hundreds of dollars per person. crop yields.

Figure 1 Geothermal energy pipeline in Iceland Figure 2 Farmers ploughing their fields near Mount Agung,
avolcano in Bali

How can we manage tectonic hazards?

1) Networks of seismometers and lasers monitor earth’'s movements and can be used in early

warning systems to give a small but vital warning before an eruption.
2) Remote Sensing - Satellites detect heat and changes to the volcanoes shape
3) Scientists can monitor the tell-tale signs that come before an eruption. Such as tiny

earthquakes, escaping gas and changes to the shape of the volcano. (eg bulge in the side of
the crater where magma is building up.
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1) Earthquakes are difficult to predict, as they often
occur without warning. However the general location
of likely quakes is known, as they occur along plate

margins.

2) Sensitive seismometers are used to measure the
minor tremors and foreshocks that sometimes occur
before quakes.

3) Volcanic eruptions can be predicted if the volcano is
well monitored. Predicting when a volcano is going to
erupt gives people time to evacuate

Warning Signs of a veleanic erupfion

Gasas from nsing
MIcgma

Water heated by mogma

causes steamn eruplions l /

Haaot melts

Sazes fron s——— SMIOW O
fising Magma peaks
Sides of the

A volcano swell as
magma rises

T iy
Rising magma

Rocks fracture
Qs rising
mMagma causss
earthquakes

4) Future developments can be planned to avoid the most at risk areas (called Land Zoning).
5) Emergency Services can train and prepare for disasters

6) People can be educated so that they know what to do if a disaster happens

7) Governments can plan safe evacuation routes to get people out quickly

8) Emergency supplies like blankets and ‘meals ready to eat [MRE] can be stockpiled.

9) Buildings can be designed to withstand [cﬁﬁ o vt &

earthquakes, eg by using materials like

5 1 « Steel frames which {
reinforced concrete or building special [cm sway_ duning Quter m%lshdbly‘l
» structure

shock absorbing foundations that
absorb the earthquakes energy

10) Existing buildings and bridges can be
strengthened (eg by wrapping pillars in
steel frames) so they're less likely to
collapse

11) Automatic shut off switches can be
fitted that turn of f gas and
electricity supplies to prevent fires.

nk into

Erraarasans e

y

Evacuation plans and safety protocols can also be developed so the population knows what to
do if there is a hazardous event. For example, earthquake drills are often practiced in areas that
experience earthquakes, and the ‘drop, cover, hold on’ recommended safety action is circulated.




11

a N
GCSE Practice Question: Explain how volcanoes can be monitored and
eruptions predicted. [é].

a8 N
GCSE Practice Question: Explain, using examples, why people might

. choose to live in areas at risk from tectonic hazards. [é]. )

WEATHER HAZARDS
Global atmospheric circulation

There's an overall movement of air between the
equator and poles that affects the Earth's climate,
this movement is called Global Atmospheric Circulation

POLAR EEL

The main cell to know is the Hadley Cell - rHETmrlrﬂFthEﬂ ------ (2]

- i
A N
Here's how it works: ‘@I} ﬁ/

Vip—— A " THE EQUA

+ At the equator the ground is intensely HADLEY CELL -l*‘:h

heated by the sun

e This causes air to rise creating low pressure,
air separates and moves towards the poles.

*  When it reaches 30° north & south of the
equator air cools and sinks, causing a high
pressure zone.

s Asair sinks it becomes warmer and drier
with low rainfall. This is where deserts are
found, on the Tropic of Cancer

Global Atmospheric Circulation causes
areas so have some types of weather

more than others. For example, the UK
has a lot of low pressure systems from
the Atlantic that bring wet and windy
weather

¢  When air is sinking, this is HIGH Pressure
¢  When air is_risking, this is LOW Pressure

There are three distinct patterns of air circulation on either side of the equator (0%). These circular
air movements are called cells (which are the blue sections with black arrows in the diagram). The
three cells are:

= The Hadley Cell: At the equator, hot, moist air rises, moves to higher latitudes (30°) and
sinks.

= The Ferrel Cell: At around 60° either side of the equator, moist air rises, and travels to lower
latitudes at around 30° where it sinks, along with air travelling from the equator.

- The Polar Cell: At 60° north or south of the equator, moist air rises, and travels to the poles
(907), where it sinks.
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How Does Atmospheric Circulation Affect Climate and Weather?

Pressure belts and surface winds impact the temperature and humidity in regions throughout the
world.

Climate at the Equator ~ ‘] r T cosaryorsni
The sun shines directly on the equator, / \
meaning it is consistently warmer than - for T T

example - at the poles where the sunlight is

less direct. *T

Hot, moist air rises here, creating an area of
eod® PRESSURE T

low pressure (equatorial low). When the

moist air rises, it condenses to form rain

clouds. This causes the climate at the equator Equator
to be humid and wvery rainy, Tropical f;#
rainforests are found here due to the warm and
wet weather.

Climate at the Subtropics

Dry air sinks at the subtropics, meaning it forms an area of high pressure. Clouds do not form
here because the air isn’t rising, so it is very dry. This is where we find many of the world’s
deserts. It is very hot in the day because of the intense sunlight, but very cold at night because
there are no clouds to retain heat.

Climate at Subpolar latitudes

At around 60° north or south of the equator there is a low pressure belt, causing the climate to be
cloudy and wet. The climate here is not as warm as the sun shines less directly than at the
equator.

Tropical storms

coments " eye ool denseair

e They only form in ocean temperatures over currents €
27 °cC,

« A storm becomes a tropical storm once
winds hit 74mph

s  Storms are recorded on the Saphir Simpson
scale, 1-5.

« They are only found in latitudes of 5-20
degrees north and south of the equator.

« The strongest part of the storm is the eye
wall where winds are fastest

» The centre of the storm is called the eye hurricane winds warm
d is calm. . . :
el and rain moist air
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Tropical Storms

What is a Tropical Storm?

A tropical storm is a very large, spinning storm that forms
in the tropics.

Tropical storms have high winds and torrential rain, and
usually affect small islands and coastal regions.

Hurricane Florence (2018) from the International Space Station.

Global Distribution of Tropical Storms
Tropical storms are called different

Tracks and Intensity of All Tropical Cyclones
things in different regions:

e Hurricane: In the USA and
Latin America/The Caribbean

e Cyclone: Australia (Oceania)
and Madagascar

Hurricanes

e Typhoon: India, Japan and the
Philippines Cyclones

Robeet A Ratoe (@rarchde)

ol SN (0 ([ 2 ] [T e .

. Saffir-Simpson Storm Category
Causes of Tropical Storms

Tropical storms need very specific conditions to form, meaning they will only form in certain
areas. Tropical storms form between 5-30° north or south of the equator, in warm oceans.

e Temperature: Ocean temperatures must e Wind shear: Winds must be present for

be around 26 - 27°C and at least 50
metres deep. Warm water provides the
storm with energy. This is why storms
form during late summer, when the ocean
has had time to heat up.

Air pressure: Must be in areas of
unstable air pressure - usually where
areas of high pressure and low
pressure meet - so that warm air rises
more readily and clouds can form (this air
must also be humid for cloud formation).
Warm air rises because it is less dense
than cold air.

the swirling motion to form, but not too
strong or the storm system will be ripped
apart in the early stages.

Rotation: Tropical storms only form
around the equator, between 5-30° either
side of the equator, but tropical storms
will not form on the equator. The
Coriolis Effect is the effect of the
Earth’s rotation on weather events. The
storm spins because the Earth is
spinning; but there is no Coriolis Effect
at the eqguator, hence why these storms
will only form a certain distance away
from it.
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Tropical Storm Formation

LJarm, moisk
i rises

@ Warm, moist air rises, leaving an area of low pressure below.

This causes warm air from the surroundings to move into this

low pressure area and rise too. Overall, warm air is
constantly rising and accumulating in the atmosphere.

and condens @

When the warm air rises, it eventually cools. This moist
air will then condense and form large thunderstorm clouds.

e

The whole system is spinning due to the Coriolis effect. In the
southern hemisphere, the storms spin clockwise; in the
northern, anticlockwise.

®

L)nds at ZSmph

the storm to spin faster and generate higher wind speeds. At

FLIPEE The constant additions of energy from the warm air causes @
{ | ) 75 mph the storm can be classed as a category 1 tropical storm.

@ The storm develops an eye in the centre. This is an
area of extremely low pressure where cool, dry air
descends. The weather within the eye is relatively
calm and cloud free.

Surrounding the eye is the eyewall, the most intense
and powerful area of the storm. Warm, moist air
rapidly rises here, with exiremely high winds and

torrential rain. \
Storm Loses ener gy

i k ;

Li:::;':: 3:5,::: when reaching LandWhen the tropical storm reaches a coast, the low pressure
— and high winds will cause a large amount of sea water to

be pushed onto the coast, which is called a storm surge.

When the storm reaches land, it no longer has a supply of
energy (warm, moist air from the sea) and the eye
eventually collapses and the storm dissipates. Heavy rain
can persist for days.
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Tropical Storm Structure
There are complicated processes going on inside a tropical storm. Below is a cross=-section
of a tropical storm (imagine if you cut a tropical storm in half and looked in the middle).

A

L)arm air fans ovtwards
when it reaches the top,

Colder, dry air sinks down

the eye. This creates calm,
clovdless conditions.

Around 3() miles wide.

LJarm air rising and rokating around the eye
within the eye wall. Heavy rain, strong winds.

Mvltiple banks of clovds created
by moist, warm rising air.
These cavse thunderstorms
and heavy rain,

Around Jlkm high

The whole system is rotating

Ve >
Avound LROkm (300 miles) wide, but can be vp ko 1500km +

There is a huge contrast between weather conditions in the eye and in the eyewall:

e The eye: the eye is characterised by very calm and cloudless conditions. Inside the eye

there is extremely low pressure (can be 15% lower pressure than areas outside of the
storm).

e The eyewall: within the eyewall are the strongest winds, thunder and lightning, and

torrential rain. In very intense storms, sustained winds can reach 240km/hour {150mph),
and gusts can exceed 320km/hour (200mph).
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The Effects of Climate Change on Tropical Storms

Tropical storms rely on heat from the ocean to develop. With global sea surface temperatures
rising, scientists are researching how the patterns of tropical storms may be affected.

Distribution
Distribution refers to where the tropical storms are formed, and where they move to.

As sea surface temperatures are rising in areas where tropical storms are not usually active,
tropical storms could potentially form in these areas in the future. The sea may be warm enough
to provide enough energy to form a
tropical storm.

For example, in 2004, Hurricane
Catarina hit the south-east coast of
Brazil, which had never been struck by a
tropical storm before. Sea surface
temperatures were higher than average
that year, meaning this tropical storm was
able to form in the South Atlantic. With

sea surface temperatures rising in the Change in sea surface temperature (°F):
majority of places, the locations that B .
tropical storms typically develop may Ll f_m:;:my'm":':mm:ﬂ sl -y
expand to other regions.

(Source: ' ' =indi = = )

Effects of Tropical Storms

Tropical storms can be very damaging to people, the environment, and the economy. Like with
tectonic hazards (3.1.1.2) the effects of a tropical storm can be divided into primary effects and
secondary effects.

Primary effects: The effects that are directly caused by the tropical storm itself. For example,
strong winds knocking over power lines.

Secondary effects: The effects that are a result of the primary effects. For example, landslides
caused by the flooding.
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Social disorder or conflicts

Loss of income as people’s

livelihoods destroyed
Homelessness
~
Storm surge flattening buildings, infrastructure, ports etc.
‘damaging infrastructure, bringing sea
water into land
/ . L Grops destroyed ) Food shortages |
L Drinking water ] EFFECTS OF TROPICAL STORMS
contaminated
b

l,

Trauma, stress and
other mental health
issues after the event

communications (e.g.
telephone lines)

- Heavyrain causing
Spread of disease due to
unhygienic conditions

Landslides and blocked T
roads, affecting rescue ( Prlmaryeﬂects)
efforts

' Secondary eﬂects)

The devastation of Typhoon Haiyan, a Category 5 tropical
storm that hit the Philippines in 2013. Pictured is the city of
Tacloban, on the Philippine island of Leyte, after the typhoon
hit.

Typhoon Halyan case study

Typhoon Haiyan, Philippines.
Category 5 storm. Winds reached 170mph.

Primary effects Secondary effects

At least 6,300 people died (and more missing) Overall 14 million people were affected.
in the Philippines from drowning or severe There were major shortages of food, water

injuries caused by faLI!ing debris etc. and aid supplies. This affected health and

sanitatin and d to oreaks o disease.

X i
o NTAL R >

Vi \( & . )/
Damaged fuel tanks on the Tanawan coast. Help! Food. Water." written in Tacloban.
(Source: AP Photo/Wallv Santana) (Source: A2 Pholo/\Wally Sanlana)



30,000 fishing boats were destroyed, severely
damaging livelihoods in the area.

Storm surges flattened and destroyed coastal
areas. Over 600,000 people were displaced
and 40,000 homes were damaged or
completely destroyed, mainly due to surges.

The province of Leyte was the worst affected
area. After the 5 metre high storm surge hit
the city of Tacloban, 90% of the city was
destroyed, leaving hundreds of thousands of
people homeless and killing hundreds.

%

‘>

R TN IR

The city of Tacloban after Typhoon Haiyan.
(Source: Reuters: Erik De Castro)

Strong winds and heavy rain damaged
buildings and infrastructure, knocking down
power lines and telephone poles. The storm
also destroyed crops.

Over 400mm of rain fell over a few days,
causing widespread catastrophic flooding.

Airports, ports and public services damaged.
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Flooding and heavy rain caused landslides
which blocked roads and slowed relief efforts.

As the mortality rate was so high, morgues
became overwhelmed and identification was
difficult. Mass burials for thousands of
unidentified people had to take place in order
to limit the spread of disease from bodies.

Bodies being prepared for a mass grave.
(Source: CNN)

Flights and ferry services were disrupted for
weeks, which slowed down the distribution of
aid supplies to remote communities and
resulted in further deaths.

6 million people lost their source of income
due to the destruction. Hospitals, shops and
schools were damaged and destroyed,
disrupting education and livelihoods.

Power supplies in some areas were cut off for
a month, affecting communications and relief.

Looting and violence broke out in Tacloban.
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Responses to Typhoon Haiyan

Immediate Responses

International aid organisations and charities responded quickly after the Philippines
declared a state of ‘national calamity’. They brought food, water, aid supplies and
temporary shelters.

Emergency supplies were pre-positioned by the Philippines Red Cross before the
typhoon struck. Supplies such as rice, canned food, cooking oil, salt and sugar were
ready to be distributed when Typhoon Haiyan made landfall.

The Red Cross supplied over 1.1 million people with clean water to limit the outbreak of
disease from poor sanitation.

The Red Cross supplying rel/ef items in Tacloban. (Source: |FRC)

Canada and the USA deployed military aircrafts to assist with search and rescue of
survivors. They also brought aid supplies.

France, Belgium and Israel set up field hospitals to help the injured.

Over 1,200 evacuation centres were set up to help the homeless. Many centres were in
public buildings like churches and schools. Countries like the UK also sent tents and
shelter kits to the affected areas.
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The UK’s response. (Source: www.gov.uk/government/news/typhoon-haivan-uk-disaster-response-update)
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Long-term Responses

L

Financial aid, medical support and supplies were donated by countries such as the UK,
Australia, Japan and the US, as well as the United Nations.

The United Nations Development
Programme (UNDP) set up
cash-for-work programs that paid
villagers to clear debris and medical
waste. Not only did this help with
rebuilding and recovering from the
disaster, but it also provided incomes to
those who had lost their livelihoods to
Typhoon Haiyan.

(Source: https://voutu.be/9-xwSGbkOfU)

Organisations like UNICEF and the World Health Organisation vaccinated thousands of
children against diseases such as polio and measles. This mass immunisation scheme
was set up to ensure the diseases did not spread through temporary shelters. This

video from the BBC explains the mass immunisation programme.
(www.bbe.co.uk/news/av/world-asia-25086717).

A child in Manila receiving a measles vaccine in January 2014. (Source: CNN)

The government created a ‘build back better’ strategy which pledged that 205,000 homes
would be built to rehome those living in coastal areas that were at risk from future
typhoons. A no-build zone on the coast of the Eastern Visayas was identified as too
hazardous to live in. However, by 2016, only 1% of the target had been achieved.

Rebuilding of roads, homes, bridges and airport
facilities with assistance from foreign aid. Some new
typhoon shelters were also built inland to
accommodate future evacuees.

Aid organisations such as Oxfam have supported the " 5
replacement of fishing boats, supporting the IEiEE
recovery of a vital sector in the Philippines.

Rice farming and fishing was quickly re-established, ||
but coconut trees take years to grow and produce - : e
fruit, and this has led to coconut farmers struggling to e . el - - f
recover. UK aid rebuilding homes. (Source:DFID)

Environmental organisations have worked with locals to restore mangrove forests that
were destroyed on the coasts after Typhoon Haiyan, as they are important areas for wildlife,
fishing and act as a barrier against storm surges.
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Searching for people trapped in
damaged buildings or on rooftops (when
flooding has been extreme)

Clearing roads to gain access to isolated
areas and allow rescue services entry

—

Emergency aid for injured

people Temporary communications set

up and emergency power
i generators in place
Providing food and

i ~ IMMEDIATE

»

Financial aid from

: 5 Setting up shelters for
international governments

homeless

RESPONSES TO TROPICAL STORMS

Investments and developments into Housing reconstruction
management, such as warning systems .

Clearing debris, , -~ LONG-TERM

Clearing coastal areas of sand
brought up by storm surge

landslides etc.

Building tropical storm

Reconstructing shelters to withstand future Restoring important
infrastructure, schools, storms, as well as more wind industries to boost
ports, hospitals etc. resistant homes economy, sucp as
damaged by the storm . food production

The Responses to Tropical Storms

The term ‘responses’ refers to how the local community, the government, and international
organisations/governments react to a hazard so that the effects can be reduced as much as
possible. Responses are either classed as immediate or long-term.

Immediate responses: Actions taken as soon as the hazard happens and in its immediate
aftermath (hours, days, and potentially a week or so after the event). Immediate responses
usually aim to reduce loss of life and provide vital aid and resources. For example: search and
rescue, medical care, food and water, shelters for those who have lost their homes.

Long-term responses: Actions taken after the immediate responses when the effects of the
hazard have been minimised (weeks, months, and years after the event). Long-term responses
aim to restore normality and reduce risk in the future. For example: rebuilding infrastructure
and homes, cleaning up the effects of the hazard, building defence mechanisms, setting up
warning systems.
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Reducing the impacts of tropical storms

Using technology fo identify the formation of tropical storms and track their paths and

strengths
» Satellites monitor the cloud pattern and can detect as the winds become more organised,

info a spiral pattern and the eye develops.

Prediction
* Scientists use computer models that use data from satellites to calculate a path for the

storm
» Scientists use radar and aircraft to help monitor and predict the path of storms. Predicting

the path gives people time to evacuate and board up homes.

o Future developments, eg new houses, can be planned fo avoid the areas at most risk.

e Emergency services can train and prepare for disasters. Eg practising how to rescue people
from flooded areas with helicopters

» Governments can plan evacuation routes to get people away from storms quickly. Actions
taken before a hazard strikes to reduce its impact, such as educating people in evacuation
plans can reduce deaths.

« Families are encouraged fo plan what they need to do and have in the event of a tropical
storm: Disaster supply bag, fuel in vehicles, know where evacuation shelters are, storing

loose objects.

e Build hurricane proof homes and installing storm shutters on houses, e.g. in Florida,

e Seawalls can built to protect key infrastructure from storm surges and storm drains can be
designed to take away heavy rainfall

e Tropical cyclone shelfers in Bangladesh have helped reduce the death toll from 500 000
deaths in 1970 to 4234 in 2007.

» Houses built on stilts to allow storm surge to pass underneath

» Salt marsh, wetlands and mangroves replanted provide natural protection from storm surges.
(These ecosystems are often destroyed to make way for agriculture and building
development).

f N
GCSE Practice Question: Explain why planning and being prepared is the

best option for reducing the effects of tropical storms (4 marks)

N J
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Weatherhazards in the UK

What is a ‘Weather Hazard’?

When we talk about the weather of a place, we are usually referring to the daily conditions that a
place experiences, such as the temperature, how windy it is, how much cloud cover there is/
how sunny itis, and if there's any precipitation (rain, snow, hail etc.).

On the other hand, the climate is a long-term trend in temperature, humidity etc. (usually
calculated over a 30 year period or longer).

A weather hazard is a weather event that is so extreme it causes risk to lives or property. The
UK experiences different types of weather hazards even though its climate is not considered
extreme.

Types of Weather Hazards the UK Experiences

[@P Prolonged Rainfall #ﬂ

Especially in winter, the UK experiences long periods of
rainfall. When there is a lot of rain over long periods of
time, it can cause river flooding. When rivers and streams
reach their capacity, they overflow, causing damage to
properties and infrastructure.

The picture to the right is an image taken in Cockermouth #3
after the 2009 Cumbrian Floods. The region experienced
unprecedented rainfall, causing many rivers to overflow
and flood nearby towns. (Source: Environmental Agency)

Thunderstorms ﬁ
( \\ \\\‘\\ \\ I, I/,I: /, /

The UK sometimes experiences intense
thunderstorms (usually - but not always - in the spring
and summer months). Lightning strikes associated with
thunderstorms can cause damage to property and can
be lethal if they hit someone. Also, thunderstorms
usually have intense, torrential rainfall which can
result in flash flooding.

There was a period of many intense thunderstorms in
the UK in the summer of 2014. A lightning strike took
the roof off this house in Chelmsford. (Source: https://www.bbc.co.uk/news/uk-28382702)
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% Extreme Cold & Heavy Snow*ﬂ;;,?)

The UK can experience long periods of extremely cold
weather in winter, although extreme cold events are
becoming less frequent in recent years. Cold weather
can bring heavy snow and sub-zero conditions, which
are a risk to the population, especially the elderly. Snow
and ice can also majorly disrupt travel and cause
accidents.

In 2010, the UK experienced a long period of extremely
cold weather, with a mean December temperature of
-1°C. Temperatures fell to over -20°C in some places!!

— e
[ =) Strong Winds ':=)

The UK experiences strong winds, often due to the
remnants of storms from other areas. For example,
old hurricanes can travel across the Atlantic Ocean and
hit the UK as a weaker storm. Strong winds can blow i
over trees, disrupt power lines and cause damage to
houses.

The image to the right was taken during a period of
strong winds in October 2013. The winds brought
down a tree, crushing this car in London.

Yo Yt
<®: Droughts & Extreme Heat @

The UK experiences long periods of extreme heat, @

In 2003, there was a very severe heat wave across -megss
Europe. Over 2000 people are thought to have died JE#A
in the UK as a direct result.
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Is the Weather Becoming More Extreme in the UK?

There is evidence that extreme weather events are becoming more frequent and more intense
in the UK., This is thought to be because of several reasons:

e There is more energy in the atmosphere (it is getting warmer), which fuels storms.

e ltis getting hotter, which is causing more intense and frequent periods of hot weather.

e The way atmospheric circulation affects moisture and pressure is changing due to
climate change, which has led to altering precipitation patterns.

¢ There is evidence that the weather patterns in the UK are getting stuck due to the
changing climate, meaning we are experiencing prolonged weather events more
frequently. The UK's weather is controlled by the jet stream (fast flowing air currents) that
moves west to east across the UK. Sometimes, the jet stream can be blocked and become
stuck, which causes the weather patterns to be stuck over the UK until it moves again.
This can cause heavy, prolonged rainfall to fall, or can cause high temperatures for

many weeks.

Below are some examples of how the UK’s weather is becoming more extreme.

In the UK, rainfall has become more
intense in recent years. Studies have
shown that this may be due to climate
change affecting atmospheric
circulation, and altering rainfall patterns.
This may lead to flooding events
becoming more frequent and extreme.
Strong wind and storms may also
become more common due to the
increasing intensity of tropical storms.

Z Met Office

UK heatwaves

Climate change has made
the record-breaking 2018 UK
summer 30 times more likely

By 2050, these are likely to
happen every other year.,

Met Office

UK heavy
rainfall / floods

Extended periods of
extreme winter rainfall are
now 7 times more likely

Prolonged periods of hot, dry
weather are becoming more
common in recent years in the UK. It
is projected in the future that warmer
summers will be more frequent in the
UK, and heatwaves will be more
severe as well as more frequent. The
average summer temperature is
projected to rise by 3-4°C in the UK.
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Case study of UK extreme weatherThe Beast from the East, 2018

N% EXTR EME WE ATH ER www.internetgeography.net
#Beast from the eqst

On 25th February 2018 The Beast from the East arrived in the UK It was
caused by a change to the northern polar jet stream, which twisted its
direction unexpectedly, drawing in cold air to the UK from the east.

A sudden stratospheric
warming reverses the
jet stream, and means
that the UK's weather T
starts coming from the
east - meaning the
freezing mass of Siberia.

COSt +450
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Management/Responses

« Stranded drivers were given foil blankets

+ The Army were called in to help people when Storm Emma hit

» Councils had to send out gritters and snow ploughs to clear the roads

» Drivers of a Greggs Delivery van, stuck on the A1 near Newcastle, gave out free food to stranded drivers

+ The Met Office issued "red Warnings" for several areas, including the belt between Edinburgh and
Glasgow

+ Public Health England (PHE) urged people to plan ahead to ensure they have enough food and
medicine.

» Rail passengers were warned to avoid travelling to or from Scotland on Thursday while in Kent 50
stations closed.

» Cleveland Mountain Rescue took district nurses around rural elderly patients in East Cleveland and North
Yorkshire Moors. They also ran NHS staff into James Cook at Middlesbrough to keep services running

+ Army and Royal Air Force personnel were called in to ferry health workers through blocked roads in
Lincolnshire and in Scotland. Ten RAF 4x4 vehicles with 20 airmen began transporting health staff from
dawn in Lincolnshire after an urgent request from local police.
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Climate change

Climate Change - The Evidence

There's information stored in thick ice sheets, tree rings and pollen that scientists can ‘

use to find out what the earth's climate was like 1000s of years ago

1) Ice sheets are made up of layers of ice - on layer is formed each year

2) Scientists drill into ice sheets to get long cores of ice

3) By analysing all the gases trapped in the layers of ice, they can tell what the temperature was
each year.

4) One Ice core from Antarctica showed us how the temperature has changed over the last
400,000 years.

Temperature Records

1) Since the 1850s global temperatures have been
measured accurately using thermometers. This gives a
reliable but short term recerd of temperature.

Pollen Analysis

1) Pollen from plants gets preserved in sediment, eg at the bottom of lakes.

2) Scientists can identify and date the preserved pollen to show which species were living at
that time.

3) Scientists know the conditions that plants live in now, so preserved pollen from similar
plants shows that climate conditions were similar.

As a tree grows it forms a new ring each year - the tree rings are thicker in warm, wet
conditions.

2) Scientists take cores and count the rings to find the age of a tree. The thickness of each
ring shows what the climate was like.

3) Tree rings are a reliable source of evidence of climate change for the past 10,000 years.

The Earth is getting warmer
Global Temperature, 1880 - 2014

Land - Ocean Indax: 1951-1980 Base

Climate change is any significant change in

L os the Earth's climate over a long period. The
§ o climate is constantly changing, and always
; 0:. R has.
: : _ However, recently, the earth is seeing a

06 : . — ' . rapid increase in global temperatures.

mos & W B RO This is called global warming. This sharp

Source: Goddard Institute for Space Studies (GISS) and Climate Research rise in Qlﬂbﬂi TempamTur'es over the last
Unit (CRU), prepared by ProcessTrends.com, updated by globalissues.org . ) .
century is a human induced climate change.
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Causes of climate change - human and
natural factors

A natural function of the Earth's atmosphere is to keep in some of the heat
that is lost from the Earth. This is known as the greenhouse effect @.

The atmosphere allows the heat from the Sun (short-wave radiation) to pass
through to heat the Earth's surface.

The Earth’s surface then gives off heat (long-wave radiation).

This heat is trapped by greenhouse gases @ (eg methane, carbon dioxide and
nitrous oxide), which radiate the heat back towards Earth.

This process heats up the Earth.

Greenhouse
gases trap heat

and warm Earth

Some of the radiation is
reflected away from Earth

Q)

Solar radiation

Pollution adds to
greenhouse gases

Earth absorbs and
reflects radiation




