3.1    Unit 1: Physical Geography

The Restless Earth


Key Terms:

· Subduction zone: The area where a heavier oceanic plate sinks beneath a lighter continental plate.

· Collision: the meeting of two plates of continental crust. They are both the same type so they meet 'head on' and buckle

· Fold mountains: large mountain ranges where rock layers have been crumpled as they have been forced together

· Ocean trenches: deep sections of the ocean, usually where an oceanic plate is sinking below a continental plate

· Composite volcano: a steep-sided volcano that is made up of a variety of materials, such as lava and ash

· Shield volcanoes: a broad volcano that is mostly made up of lava

· Volcano: A fissure in the earth's crust through which molten lava and gases erupt

· Natural hazard: an occurrence over which people have little control, which poses a threat to people's lives and possessions. 

· Primary effects: the immediate effects of the eruption, caused directly by it

· Secondary effects: the after-effects that occur as an indirect effect of the eruption on a longer timescale

· Earthquake: a sudden and often violent shift in the rocks forming the earth's crust, which is felt at the surface.

· Immediate responses: how people react as the disaster happens and in the immediate aftermath

· Long-term responses: later reactions that occur in the weeks, months and years after the event

· Super volcano: a mega colossal volcano that erupts at least 1,000km cubed of ash

· Richter scale: a logarithmic scale used for measuring earthquakes, based on scientific recordings of the amount of movement

· Mercalli scale: a means of measuring earthquakes by describing and comparing the damage done, on a scale of I to XII

· Tsunami: a special type of wave where the entire depth of the sea or ocean is set in motion by an event, often an earthquake, which displaces the water above it and creates a huge wave.

· Magnitude: The amount of energy released by an EQ. 

· Fault: A crack in the earth’s crust. 

Key Idea 1.1:
· Distribution of plates; contrasts between continental and oceanic plates.
· Destructive, constructive and conservative plate margins.

[image: http://worldlywise.pbworks.com/f/1275740400/plates.png]

Oceanic Crust vs Continental Crust

· The density of the oceanic crust is higher than that of the continental crust.
· The continental crust is by far the older. 
· The oceanic crust can “recycle.” Continental crust is never recycled. 






















Plate boundaries
Destructive plate boundary
This is where a continental and oceanic plate are moving towards each other. As they meet the oceanic is forced down where it melts in the subduction zone. The molten rock rises through cracks in the rock and creates a composite volcano.
[image: http://www.bbc.co.uk/staticarchive/eee7117dc74a7dc9efbd2dd5eb9fa09e8bbb751a.png]An example of a destructive plate boundary is where the Nazca plate is forced under the South American Plate. 















Collision zones
[image: http://www.bbc.co.uk/staticarchive/58db4a995486ad67cb4cb4536664352ef7e09f78.png]These occur when two plates are converging but are both continental plates. As continental plates cannot be destroyed, the land between the two plates is pushed upwards to form mountains such as the Himalayas.














Constructive plate boundary
A constructive plate boundary, occurs when plates move apart. Volcanoes are formed as magma wells up to fill the gap, and eventually new crust is formed.
An example of a constructive plate boundary is the mid-Atlantic Ridge, Iceland.

[image: http://www.bbc.co.uk/staticarchive/99674b272695d3a9b9afa83b291272b14ae61d4e.png]
















Key Idea 1.2:
· Location and formation of fold mountains, ocean trenches, composite volcanoes and shield volcanoes. 

Fold mountains [image: http://www.hinchingbrookeschool.co.uk/geography/images/Form_of_Fold_Mountains.jpg]
Fold mountains are created at two types of plate boundary. 
1. At destructive boundaries: where an oceanic and a continental plate moving together. 
2. At collision boundaries: where two continental plates moving together. 
Over millions of years’ sedimentary rock (e.g. sandstone, limestone) has formed in huge depressions in the sea called geosynclines.
The material has been transported there by rivers.
These sedimentary rocks have then been forced upwards into a series of folds as the plates have moved together. 
Example: The Alps in Europe.



Ocean Trenches

Ocean trenches are natural tectonic plate boundaries between two crustal plates. When a continental plate converges with an oceanic plate a subduction zone forms. The heavier oceanic plate subducts beneath the lighter continental plate forming a trench.

Key idea 1.3:

A fold mountain Case Study.

The Alps is a Fold Mountain range, formed 30-40 million years ago by the collision of the African and European plates.
The Population is 12 million people. 

Farming:
The valley floor is ideal for farming and the main type is usually being Dairy Farming although vineyards can be found in warmer areas. It is ideal here because:
 * The land is flatter
 * The soils are deeper and more fertile
 * There are better communications

Tourism
·         100 million tourists visit the Alps each year
·         New villages have been built to cater for tourists (e.g Tignes, France)
·         Ski runs, lifts and cable cars as well as hotels cover the landscape

HEP:
· Fast flowing rivers are good for HEP power stations- the speed of the water turns the turbines to create the electricity
· The narrow valleys are dammed. Switzerland gets 60% of its power from HEP power stations in the Alps
· The electricity is used to power local homes; it’s also taken to further away cities.

Mining:
· The Materials were blasted from the ground in large quarries which scarred the landscape.
· Salt, iron ore, silver and copper were mined in the Alps, but mining has declined due to cheaper foreign sources 





Key Idea 1.4:

· Characteristics of different types of volcanoes
· A case study on volcano



Composite volcanoes are usually found at destructive plate boundaries. When the oceanic crust sinks into the mantle and melts, it forms magma. As it then mixes with sea water, it is less dense, so it rises through the continental crust to form a volcano.

• eruptions infrequent but often violent
• steep slopes
• may contain secondary cone
• layers of thick ash and lava


Shield volcanoes are found at constructive plate boundaries. As the two plates move apart magma rises up from the mantle. It then rises up through a vent forming a volcano.


· They have a wide base, with gently sloping sides.
· They have layers of runny lava and thick ash.
· Eruptions tend to be frequent but relatively gentle.



















A case study

· The Soufriere hills in Montserrat erupted on the 25th June 1997.
· The Atlantic plate was forced under the Caribbean plate, so magma rose, forming an underground pool of magma.
· The rock above the pool collapsed, opening a vent and forming a volcano. 


Impacts
Primary:

· 2/3 of the island was covered in ash. 
· ½ of the population were evacuated to the north of the island to live in makeshift shelters.
· 23 killed in 1997. 
· Farmland and vegetation destroyed.
Secondary:

· New Airport built; people came to see volcano. 
· Forest fires from pyroclastic flows.
· Volcano ash has improved soil fertility. 


Responses
Short-term:
· The south of the island was evacuated. 
· The capital city, Plymouth, was abandoned. 

Long-term:

· A volcanic observatory was built to monitor the volcano. 
· UK gives £41 million of aid. 
· Money was given to individuals to help them move to other countries.

Monitoring Volcanoes

- Monitoring earthquakes with seismometers. Just before an eruption, lots of small earthquakes occur due to magma rising up inside the volcano.
- Measuring the temperature of the volcano using thermal images. As volcanic activity increases, so does the temperature of the volcano.
- Monitoring sulphur dioxide concentration in volcanic gases. Before an eruption, volcanoes release a lot of gas, particularly sulphur dioxide.










What is a super volcano?

Key idea 1.5:

The characteristics of a super volcano and its likely effect of an eruption.
Characteristics of a super volcano:
-Flat (unlike normal ones which are mountains).
-Cover a large area
-Have a caldera (normal volcanoes just have a crater at the top).







The likely effect:
· Thousands of cubic kms of ash, rock and lava will be thrown out with the eruption.
· A thick cloud of super-heated gas and ash will flow at high speed from the volcano, killing, burning and burying everything it touches. 
· Everything within 10 miles is destroyed.
· Ash shot high into the air will block out sunlight over whole continents.



Key idea 1.6:

Location and causes of earthquakes.
Features of earthquakes – epicentre, focus, shock waves and the measurement of earthquakes using the Richter and Mercalli scales. 

Location:
Earthquakes happen along all three types of plate margins but are must common on destructive plate margins.
Causes: 
· Destructive margin – the pressure resulting from the sinking of the subducting plate.
· Constructive margin – the friction and pressure caused by the plates moving apart.
· Conservative margin – the pressure triggered by the plates moving apart and getting stuck, causes earthquakes.
Features:
· Shockwaves radiate out in all directions from the focus.
· The epicentre is the point on the surface above the focus. It is where the effects of shock are at its worst. 
· The focus is the point at which the earthquake happens under the ground. 
Measurement of quakes:
· The richer scale is used by instruments to measure the earthquake’s magnitude with values plotted on a scale of 1 to 5. 
· The Mercalli scale indicates the earthquake’s impact on people, based on not measurements, but human judgements. The scale varies from 1 to 12.  
































Key idea 1.7:

Haiti Earthquake, Caribbean

The earthquake was caused by stress building up along the conservative plate margin marking the boundary between the north American plate and the Caribbean plate. 

The stress was released by a sudden slippage along a fault running parallel to the plate boundary south of Port-au-Prince. 


The earthquake struck at 16:53 local time on Tuesday 12 January 2010, measuring a magnitude of 7.0, with the epicenter of the earthquake being 15km SW of Port-au-Prince. 

Effects
PRIMARY:
· Over 220,000 deaths, 1.3 made homeless.
· Transport and communication links were badly damaged by the earthquake.
· 250,000 homes and 30,000 other buildings, including the President’s Palace and 60% of government buildings, were either destroyed or badly damaged
SECONDARY:
· 3 million people affected. 
· Power cuts. 
· The widespread of cholera took several hundred lives, mainly children. Dead, decayed bodies left on streets. 

IMMEDIATE RESPONSES:
· Emergency rescue teams arrived from a number of countries, e.g Iceland. 
· The Haitian government moved 235,000 people from Port-au-Prince to less damaged cities.
· UN troops and police were sent to give out aid and keep order. 


LONG TERM:
· ‘Cash for work’ programs are paying Haitians to clear rubble.
· 98% of the rubble on the roads hadn’t been cleared restricting aid access.
· Schools are being rebuilt.



Why did Haiti suffer so much?


· Haiti is an incredibly poor country. It was unprepared for the earthquake and could not cope adequately after the event. 

· There was a lack of doctors, hospitals (most were destroyed) and medical supplies. Many people died from their injuries or from disease. 


· The earthquake was very close to the capital city Port-au-Prince and had a shallow focus.          This meant that the city experienced very severe ground shaking.



Christchurch Earthquake, New Zealand

· Magnitude: 6.3 on Richter scale.
· Date: 22/02/2011 at 12:51pm
· Focus 3.1 miles, epicentre 6 miles from the centre of Christchurch.
· Plate Boundary: Australian and Indo-Pacific Plates slid past each-other. (Conservative plate margin) An after-shock from 2010 EQ, but worse. 
Effects
PRIMARY:
· 181 people were killed and around 2,000 people were injured.
· 50% + of Central City buildings severely damaged including the city’s cathedral which lost its spire.
· 80% of the city was without electricity. 
SECONDARY:
·      Schools had to share classrooms because of the damage to other school buildings.
·      Christchurch could no longer host Rugby World Cup matches so lost the benefits, e.g. tourism and income, they would bring.
·      Businesses were put out of action for long periods causing losses of income and jobs. 
·      Population declined. 
   
     
RESPONSES
IMMEDIATE:
·      Ordinary people helped those who were trapped. 
·      Chemical toilets were provided for 30,000 residents.
·      Areas were zoned (green, orange, white, red) to classify damage/cost of repairs

LONG TERM:
· [bookmark: 5._Capacity_to_cope_(prediction,_prepara]Water and sewerage was restored for all residents by August.
· Paid $898 million in building claims.
·  GOV provision of temporary housing. 


The Canterbury 2010 vs Christchurch 2011 EQ?


The magnitude of the Christchurch earthquake was (6.3) whilst the Canterbury EQ was (7), but the Christchurch EQ was closer than the Canterbury one.

There was considerable shaking of the ground (up and down, and sideways). Some buildings may have been weakened by the previous earthquake.

The time of the earthquake (the middle of the day) meant that many people were in the central city where damage was considerable, while the other occurred at night. 














The capacity to copePredict
It aims to forecast when an event will occur. 
Mapping previous earthquakes and looking for gaps where earthquakes are likely.
Plotting regularity helps to show if there is a recognisable time-length pattern.
Unusual animal and fish behaviour can indicate an earthquake is imminent. 

Prepare
It involves organising emergency plans and drills so people are ready for a natural disaster.

Preparing disaster plans & carrying out regular practices.
Training emergency services such as police, fire and ambulance crews.
Organising emergency food, water, medical & power supplies.
Setting up an efficient earthquake warning and information system using TV & radio.
Strict building regulations. 













Protect
It involves constructing buildings that are safe in natural disaster. 
Earthquake resistant buildings are built with: 
· Foundations sunk into bedrock;
· Rubber shock absorbers;
· Fore resistant building materials;
· Steel frames which ‘sway’.

















[bookmark: _GoBack]
Haiti Vs New Zealand EQ’s

Death Wise:

Haiti's 7.0 event came at 4:53 p.m., when lots of people were out in the streets of the city. New Zealand's came at 4:35 a.m., when most folks were home in bed. 

Haiti Wise:

Haiti was far less prepared to withstand a seismic shock. Building standards were virtually non-existent. The infrastructure simply couldn't withstand a quake, in a place that's more used to weathering hurricanes than seismic shocks. 

Christchurch Wise:

The main difference is that New Zealand has a lot of experience with earthquakes, and they have good construction codes to make sure that their buildings withstand a strong earthquake.








Key Idea 1.8:
A Tsunami Case Study


Date: 26/12/2004

Cause: The EQ was caused by the subduction of the Indo-Australian plate under the Eurasian plate.
It was caused by an earthquake measuring more than magnitude 9. The earthquake caused the seafloor to uplift, displacing the seawater above.


Impacts: 

· A quarter of a million people died.
· Two million people were made homeless.
· People were swept away in the waters, which arrived rapidly and with little warning.



Short-term Responses:

Immediately after the tsunami many people around the world wanted to donate money and help the victims. Many websites were set up to help people donate. There were also appeals on television stations around the world.

Medium-term Response:

An international aid effort started with medical teams and supplies heading to areas around the coast of the Indian Ocean. Tents, Water and Rescue teams all made up part of the relief effort.

There was a need to bury the dead and mass graves were used to help stop the spread of disease.


Long-term response:

A tsunami warning system was established that covers the whole Indian Ocean, that will hopefully give people vital warning in the future.

Schools, houses and roads were re-built with the help of Aid and NGOs. 
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