Managing Earthquake and Volcanic Hazards
Predicting Hazards
Look out for:
· Animals and birds moving away from the area
· Increase in radon gas emissions
· Increase in soil temperature
· Water in ponds getting warmer
· Volcano swelling
· Small earthquakes
It is difficult to predict earthquakes and volcanoes because we do not know:
· When it will happen
· Exactly where it will happen (so we won’t know how many people live there)
· How big the eruption/earthquake will be
· Other impacts
The response needed to these hazards:
· Trained volunteers to help injured people
· Medical help to care for the injured people
· Trained volunteers to clear rubble
· Clean water to prevent the spread of diseases
· Food because shops, farms could be damaged
· Radio communication because phones will often not work
· A plan to evacuate the area
Strengthening Buildings
· Installing ring beams (band of concrete) on the roof to stop walls falling outwards and prevents the crushing people beneath
· Strong framework in skyscrapers
· Strengthened walls
· Making foundations from rubber and steel which can move slightly when an earthquake occurs
· Digging deeper foundations
· Reinforcing gas and water pipes so they don’t burst
In developed countries there is more money to spend on making buildings earthquake resistant. Rubber and steel foundations are used which can move slightly. Steel also bends instead of snapping reducing the likelihood of building collapse and therefore reducing injuries/deaths from falling masonry.
In developing countries there is less money to spend and many buildings are likely to be made from timber. To strengthen timber buildings, timber diagonal braces can be added to reduce movement.
Climate Change
Past Climate Change
Average global temperatures have shown patterns of warm, cool and cold periods for the last 450,000 years
Ice Age – when the temperature is cooler for longer periods and there is more ice coverage.
Interglacial – warmer period of time (we are in it now)
Natural causes of climate change include:
· Milankovitch cycles – small changes in the Earth’s orbit changing once every 100,000 years

· The energy radiated from the sun changes over an 11 year cycle

· Volcanic eruptions pump ash and dust into the atmosphere – cooling the temperature

· Large asteroid collisions cool the Earth because the material blocks the sun – can also cause huge fires which release CO2 which warms the Earth too

· Changes in the ocean current causing warmer and colder periods – currents can shift 


Impacts of Climate Change
The Little Ice Age – colder period in northern Europe starting in the 15th century and lasting to the mid-19th century
· Crops grew less which meant lower productivity and less food for people
· Winters were cold and summers were long (shortened growing seasons for crops)
The Little Ice Age could have been caused by fewer sunspots or volcanic ash in the atmosphere and unlikely to be caused by humans because there wasn’t enough industry or people to impact the environment.
The evidence of this period was taken from human sources: diaries, newspapers, paintings and also from natural sources:
· Tree rings in old trees where the rings are thinner during the cold periods
· Ice core records
· Fossil record
· Pollen record
· Glaciation record on the landscapes
  Megafauna – Mammoths, giant beavers and sabre-toothed tigers
After the end of the Ice Age, temperatures rose 5 degrees Celsius in 10,000 years. The megafauna couldn’t adapt to the warmer climate and became extinct. Hunting by humans could also be a factor.    
 Present and Future Climate Change
· Carbon dioxide and methane are greenhouse gases linked to human activity.
· Carbon dioxide levels are thought to be the at the highest for 650,000 years
· Methane levels are thought to be at the highest for 900,000 years 
· Methane is much more potent than carbon dioxide
· The rise in greenhouse gas emissions match the start of the Industrial Revolution
Greenhouse Effect
1. The sun warms up the Earth’s surface
2. Some warmth radiates up from, the surface and into the atmosphere
3. Without greenhouse gases the warmth escape back into space
4. With the greenhouse gases, some warmth is trapped; increasing greenhouse gases, increases the amount of warmth trapped 
Human activities such as burning coal for electricity release more CO2 into the atmosphere.



Climate Change in the UK
The current climate is described as temperate maritime. 
The latitude affects how much sun the UK gets and how strong the sun it is in different seasons.
The North Atlantic current keeps the UK warmer than other places of the same latitude.
The UK is affected by 5 air masses. 
A prevailing wind is the most frequent wind direction a location gets. In the UK the prevailing winds are from the south west – they bring warm moist air picking moisture from the sea and becoming rain.
Changes due to Climate Change
· Average temperature rise
· Less predictable rainfall patterns 
· Drier, longer summers - colder winters
This will happen because:
· North Atlantic current is likely to move which will reduce sea temperatures and reduce rainfall

· More air masses will come from the north bringing more extreme cold and more storms (Artic air)


· The paths of depressions which bring rain may be altered by these changes in air masses and ocean currents
However these predictions may not all become true because climate change is determined by many different factors.






Impacts of Climate Change
United Kingdom
Environmental Impacts
· Sea level rise causing increased erosion, loss of costal land, increased risk of flooding of low lying cities
· More severe storms and longer droughts
· Changes to fishing industries, fish moving to other waters
· Changes to the ecosystem
· Warmer temperatures encourage tropical diseases e.g. malaria
Economic Impacts
· Increased number of climate change refugees
· Warmer weather = longer growing seasons and more variety of crops
· Encourage tourist in the UK– beneficial for economy
· Protecting places from floods expensive
· Alterations in housing designs to prevent wastage of water 
· Flooding – losses to businesses
· Drought – money needed to move water
Climate change is likely to affect developing countries more than developed countries because:
· More developing countries are in parts of the world more likely to be affected by climate change
· Developing countries do not have the financial ability to pay for research and prevention methods 
· Developing countries have less money to spend on repairing damages


Bangladesh
Environmental Impacts
· Increased river flooding from heavier rains and rising sea levels
· More frequent tropical storms moving more inland causing more damage
· Longer dry seasons causing more droughts
· Land lost from flooding
Economic Impacts
· A rise in sea levels could reduce Bangladesh’s farmland and reduce agricultural output
· Growing population unable to find work due to loss of farmland
· Flood damages to homes and businesses
· Protecting homes from flooding too expensive – cannot afford it
· Coastal flooding makes the land too salty to grow crops
· Loss of shrimp farming because of rising sea temperatures
· More waterborne diseases e.g. in flood water
Bangladesh does not have the infrastructure and funding to protect itself from climate change unlike the UK


Battle for the Biosphere
· Ecosystem – A grouping of plants and animals that interact with each other and their environment
· Biome – A large ecosystem over a large area of the Earth
Biomes
Coniferous – found at higher latitudes with weak sun rays, trees have needle-like leaves
Deciduous – high rainfall with seasonal variations in the sun’s rays, leaves are lose in winter
Tundra – within the Arctic Circle, little rainfall, very weak sun – only short tough grasses survive
Tropical – found either side of the equator, hot temperatures and heavy rainfall
Desert – close to the tropics of Cancer and Capricorn, hot dry air, low rainfall, strong sun

Factors that affect the distribution of biomes:
Global
Latitude – strength of Sun’s rays, they are strongest at the equator; north or south of the equator there is less sunlight, Sun’s rays are weaker and therefore temperatures are cooler
Rainfall – affects the type and amount of plants that can grow there; tropical rainforests contain the greatest variety of flora and fauna because there is direct sunlight and enough rainfall; the tundra doesn’t.
Precipitation occurs in low pressure belts. In the tropical rainforest the air is always rising = low pressure. 
At the tropics of Cancer and Capricorn the air is always sinking = high pressure = less rainfall.
Local Factors
Altitude – the higher the altitude the lover the temperature, affects the plant growth e.g. glaciers can be found at the equator where rainforest would be expected
Geology – rock and soil type e.g. limestone creates dry soil conditions so there is a lack of deciduous forest in areas with limestone geology 
Drainage – swamps and bogs are found in areas with poor drainage, some plants specialise in bog
Distance from the sea – affects amount of rainfall and temperatures within the same biome


Biosphere – Goods and Services
Services
Regulates the gases in the atmosphere – plants absorb carbon dioxide and release oxygen
Regulates the water cycle – plants slow the overland flow of water to rivers
Regulates the soil – keeps the soil nutrient rich through decomposition of plants
	Food
	Medicines
	Raw Materials

	Fish
	Vitamins
	Timber

	Meat
	Plants used to make medicines e.g. quinine from bark, periwinkle
	Bamboo

	Fruits
	
	Rubber

	Nuts
	
	Water

	Berries
	
	Oil and gas store carbon





Human threats to the Biosphere:
Direct Damage
· Deforestation/ logging for furniture and building wood
· Mining and quarrying for minerals and ores e.g. construction and jewellery
· Farming to produce food for the growing population
· Overfishing to produce food for the growing population
Indirect damages from climate change and pollution:
· Sea temperature rise reducing biodiversity
· Seawater acidification – damaging ecosystems e.g. coral reef
· Melting polar ice caps
· Changes in rainfall
· Treeline changes
· Stress within ecosystems due to rapid change
Reasons for Deforestation in the Amazon Rainforest
· Provide to timber for buildings, furniture and fuel
· Create land for growing crops and cattle ranches
· Mining and quarrying of minerals
· Transport route (roads)
· Building human settlements
· Building hydroelectric dams to provide power (it floods large areas)


Biosphere Management Tension
Sustainability – keeps going without using up natural resources
Doesn’t require lots of money to keep it going
Meets the needs of people now and in the future without have a negative effect
Sustainable managing the biosphere will include:
· Ensuring the ecosystem can recover from any use
· Preventing damage to the environment
· Helping local people benefit from their environment
· Helping local people understand the benefits of management
Tensions
	Economic
	Social
	Environmental

	Communities want to make as much money as possible and may need to use the biosphere.
Environmentally sustainable = means continuing to generate money without more money invested
	Using the environment to gain money wouldn’t be socially sustainable as it would negatively impact other groups and future generations. This means you need to consult people on an equal basis.
	Environmentally sustainable means not harming natural resources so they cannot regenerate. Many economic plans are not environmentally sustainable

	Businesses
	Groups of people
	Biomes

	McDonalds
	Communities/tribes
	Rainforests



Sustainable biosphere management includes:
Preventing permanent damage to an ecosystem by: Not polluting it
; Not destroying plants
; Preventing overfishing
; Educating local people so they know how to 
; manage an ecosystem

Water World
Hydrological Processes
· Evaporation – waters returns to the atmosphere as water vapour
· Condensation- water vapour forms into water droplets as it cools
· Precipitation – small water droplets collide and fall as rain or snow
· Overland flow – rain falls onto the ground and flows on the surface to rivers and lakes
· Through flow – rainwater infiltrates the soil and flows through it slowly to rivers
· Groundwater flow – rainwater soaks into rocks below the soil and flows slowly the pores
· Infiltration – water soaking into the soil
Human activity affecting infiltration:
1. Urbanisation e.g. building roads and other impermeable surfaces decreases the rate of infiltration because the water flows above the impermeable ground rather than infiltrating it.
2. Deforestation increases surface runoff and decreases infiltration
Unreliable water supplies due to:
Wet and dry seasons – in short wet seasons there is high surface run-off due to the baked land so little water is stored
Weather cycles can occur e.g. 3 or 5 dry years followed by wetter years
Global warming affecting precipitation patterns – e.g. deserts like the Sahel getting drier and the UK getting wetter 
Global Warming 
In some parts of the world the warmer climate will increase evaporation leading to increased rainfall and less water stored
There will be more meltwater from glaciers which will lead to evaporation in places like Asia; this will also lead to more water stored in the oceans and contribute to the flooding of low-lying coastal cities.


Effects of unreliable water supplies
· Fall in crop yields
· Increases in food prices such as bread
· Farmers having to give up their land
Threats to the Hydrological Cycle
· Untreated sewage leading to waterborne diseases such as cholera and typhoid
· Fertilisers, pesticides and herbicides from intensive agriculture will affect water quality
· Chemicals from factors in industry will affect water quality
· Plastic bags and other waste that doesn’t decay can kill wildlife, block water pipes and affect water quality
Managing River Pollution
· Sewage is treated before it is pumped into rivers
· Fertilisers and chemicals used in agriculture are regulated to reduce pollution
· Heavy fines are imposed on factories that pollute river water with chemicals 
· Plastic waste can be sent to recycling centres instead of being dumped in rivers
Disrupting water supplies
Reservoirs behind dams – reduced flooding but could cause water shortages, damage to ecosystems downstream
Over-abstraction of natural water stores – manufacturing that requires large quantities of water can take up water from groundwater stores; this will cause local people to run out of water as their wells will dry up. 


Dams
Benefits
· Flood risk for homes, farms and factories along the Yangtze river is reduced
· Water available for irrigation from the lake behind the dam
· World’s largest HEP station
· Less greenhouse gases released because less coal and oil needed
· River is more navigable for ships
· Regulates the flow of water, reduces summer floods and winter droughts
· Dams generate electricity for towns 
· Lakes behind the damn supply water for irrigation and to supply growing cities e.g. Las Vegas
· Regular supply of clean water for US citizens
Disadvantages
· Loss of good farmland because of the lake
· 1.3 million people were forced to move from their homes
· Cultural and archaeological sites were lost
· Increased risk of landslides in some places
· Very expensive project (22.5 billion USD) 
· Land was lost from flooding
· Loss of sediment flowing down the river has disrupted the habitat for native fish
· Loss of sediment means sandbnks have shrunk – damage to animal habitat
· Sediment built up behind the dam affects the HEP generation 
· Less water downstream in Mexico




Population Dynamics
How and why is population changing in different parts of the world? 
The world’s population was increasing exponentially but future growth rates are uncertain. 
The population has grown from 1billion in 1804 to 7 billion in 2004. This has been caused by the fall in death rate due to improvements in health and sanitation. The world population growth is predicted to slow down.
[image: Population pyramid for the UK 2000]Population Pyramids
Wide at top: many elderly dependents Wide at bottom: many young dependents
Problems with too many dependents:
	
	Ageing
	Youthful

	More money needed for:
	State pensions
	Child benefits

	
	Social provisions: ‘meals on wheels’, suitable housing
	Social provsions: schools, nurseries, play grounds, maternity and paternity leave

	
	Medical provisions: nurses, care homes, hospital beds.
	Medical provisions: maternity units in hospitals, paediatric medical facilities

	



Demographic Transition Model 
	Stage 1

	High birth rates - children seen as an asset to work, no birth control

	High death rates – famine, diseases, plague

	Stage 2

	High birth rates - children seen as an asset to work, no birth control

	Falling death rates – improvements in hygiene, healthcare, nutrition and sanitation


	Stage 3

	Falling birth rates- birth control, preference for  smaller family for economic reasons

	Falling death rates – health care continuing to improve


	Stage 4

	Low birth rates – women delaying having children, birth control

	Low death rates- continual improvements in healthcare


	Stage 5

	Slightly rising death rates – elderly population

	Low birth rates – fewer younger people and fewer having families




Managing Population
Different policies attempt to manage change to achieve sustainable levels of population.
	
	Overpopulation
	Underpopulation

	Resources
	Not enough resources for everyone (starvation)
	Not enough people to exploit resources

	Services
	Shortages of housing, education and medical services
	Not enough people paying taxes for services

	Employment
	High unemployment rate, poverty, strain on benefits
	Skills shortage can negatively affect the economy

	Other issues
	Overcrowding in urban areas causing poor living conditions
	Often an ageing population, low fertility 





Population Policies
China ‘one child policy’
Gives incentives, cash bonuses for families with one child, puts pressure on abortion and some forces sterilisations were carried out.
Lowered the birth rate and population growth successfully
Widespread sex selective abortion, shortage of women, labour shortage with an ageing population
Singapore ‘three or more – if you can afford it’
Policy of reducing population in 1960’s was so successful that it caused a decline in population.
Offers incentives such as tax rebates, cheap nurseries and access to better schools, counselling to discourage abortions and sterilisations
Birth rate has increased and helped increase population

Migration
 Many countries have policies to control and manage migration flows. 
Open-door policy- allows anyone to come to live in a country. The country might advertise to encourage people to live in their country
Quotas- restricts the number of people allowed into a country per year
Skills tests – migrants have to pass a skills test so only skilled and qualified migrants are allowed in. For example a points-based system where you have to gain skills to get points to be admitted.
Why Encourage Immigration?
· Can help address underpopulation
· Helps labour and skills shortages
· Working immigrants pay taxes which pay for services
· Immigrants contribute culture and talent
Tensions of Immigration
· Pressures on housing, health care and education caused by immigrants
· Fear of immigrants ‘taking their jobs’
· Discrimination of immigrants
· Quotas and skills test might make it difficult for immigrants wanting to bring their family along


Consuming Resources
Resources can be classified as:
· Renewable – Resources that don’t need to be managed to be renewed. Won’t run out, will be available for future generations
· Non-renewable – Resources that cannot be remade and will not be available for future generations
· Sustainable – Resources that can be managed so they renew themselves
Types of resources include energy, mineral, physical and biological.
 Global Inequalities in the Supply and Consumption of Resources 
The regions which generally consume the most resources are Europe, the USA and Japan. 
Some of the richest regions have few natural resources (Japan), and some of the poorest regions are rich in natural resources (Sudan).
Growing economies such as India and China are increasing the demand for cars, housing and technology.
Increasing demand for non-renewable resources such as oil and coal mean countries might preserve their own resources and not export. 
This causes conflict between countries for example the Middle Eastern supplies of oil and the Russian supplies of gas.
Energy Resource Case Studies
	Resource
	Supply
	Consumption
	Reasons

	Oil
	Unstable areas in the Middle East
	Developed countries (HICs e.g. USA, UK)
	Oil is a non-renewable resource that is expensive so only developed countries can afford it. Oil can be transported to the richer countries.

	HEP
	Electricity generated by hydroelectric power
	20% of the world
Places near a HEP source
	Hydroelectric power cannot be transported. Generally only more developed countries can develop hydroelectric power stations.


[image: http://newsimg.bbc.co.uk/media/images/45899000/gif/_45899484_oil_consumption_map.gif]






Resource Consumption Theories
Malthusian Theory
Population growth went up geometrically: 2, 4, 6, 8. Food went up arithmetically: 1, 2, 3, 4,
Famine would occur and lower the population size naturally.
Population has grown and some countries suffer famine.
Boserupian Theory
The population will find ways to be inventive and increase food production and avoid famine.
Population growth is essential to human progress
Global food demand has grown but, food production has also grown due to inventions.
Managing Resource Consumption
Education – advertising, schools, public awareness – encouraging people to reduce the use of non-renewables and, saving water and electricity
Conservation – grants, quotas, tax, laws – grants and subsidies for solar panels, reducing car tax for less polluting cars, fishing quotas
Recycling – Recycling centres, door to door recycling, fines for companies who don’t recycle
New technologies:
Problem with renewables:
· Generally not as efficient as non-renewables
· Cannot meet the same demand and non-renewables
· Not all countries have the natural resources for it
· The technology needed to harness the energy is expensive
	Problem
	Depleting oil reserves
	Global warming

	Solution
	Hydrogen fuel cells:
· Lots of hydrogen around
· Good source of power
· Takes energy to produce
· 4 times as expensive as power from non-renewables
	‘Geoengineering’
· Scrubbing to take CO2 out of the atmosphere
· Mirrors in space to reflect solar energy of earth to reduce heat
· Very expensive technologies
· Side effects unknown




Globalisation
Clark Fisher Model
Preindustrial stage – most people employed in primary industries
Industrial – factories develop providing drops, chemical and vehicle industries develop, secondary sector dominates, tertiary sector begins to grow
Post- industrial – tertiary provides services to increasing population in urban areas, tertiary sector is dominant, growth of the quaternary sector – research development and information technology.
Institutions
[bookmark: _GoBack]World Trade Organisation – encourages trade and reduces import duties and trade barriers
International Monetary Fund – provides financial stability for trade between countries.
Impact of Globalisation
	World-wide

	Developed
	Developing

	More women working 

	Wages have improved
	Wages are still low – exploitation and child labour

	Better working conditions

	Good working conditions
	Informal sector continues

	More skills and training

	Job losses due to outsourcing
	Can sell to a wider range of countries

	More goods and services available to people

	High prices charged for goods and services
	Gets lower prices for its goods and services



International trade has grown due to:
Containerisation – transport is now quicker and cheaper
Trade agreements – Agreements like the EU has made trade between countries easier
Growth of TNC’s
Communications – IT, email, fax, telephone 
IMF – made state-led investments easier
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