6 Climate

What are the causes, effects and impacts of climate change, and is it fair?

Website
YouthXchange Guidebook Climate Change and Lifestyles

http://unesdoc.unesco.org/images/0021/002128/212876e.pdf
Website
Global climate change: NASA's eyes on the Earth

http://climate.nasa.gov
Website
Climate Justice One world guide

http://uk.oneworld.net/guides/climate_justice
Website
Climate science Info zone

www.sciencemuseum.org.uk/ClimateChanging/ClimateScienceInfoZone/Exploringourfuturechoices.aspx#
Film
Documentary on Climatic Change - Global Warming – Discovery Channel

http://www.youtube.com/watch?v=gNBQd_Hpdio
Film
Eddsworld – climate change animation

www.youtube.com/watch?v=uvqU_L5PZtk
Film
Wake Up, Freak Out - then Get a Grip
http://vimeo.com/1709110
Film
Local solutions on a sinking paradise, Carteret Islands
http://vimeo.com/4177527
Film
UNEP Science and scientific evidence on climate change
www.podcampus.de/channels/21/nodes/3366
Climate Change – Some background information

· Climate change is literally changes to the climate of the earth. 

· Climate has always been changing on Earth – severe climate change is a contributing factor to one theory about why the dinosaurs died out. 

· What is meant by climate change in the context of our lifetimes is human-induced climate change - the idea that we are accelerating climate change through our activities which have potentially devastating consequences to both human lives and natural resources.

The Earth’s climate has been relatively stable since the end of the last ice age, about 10,000 years ago, but it is now changing. The average global temperature is rising. The 20th century was probably the warmest century in the last 1,000 years: there was about 0.6°C of warming, with land warming more than the sea. The 2000s were the warmest decade in the last 100 years.

There is also evidence that rainfall patterns are changing, sea levels are rising, glaciers are retreating, arctic sea-ice is thinning and the incidence of extreme weather is increasing in some parts of the world.

Some things we know about climate change:

Most climate scientists agree that we are already committed to a warmer future – it is estimated that there is a 40 year time lag between increasing the carbon dioxide in the atmosphere and the warming effects being felt – so we are now feeling the effects of the carbon dioxide that was released in the 1960’s.

At 380 parts per million (ppm), today’s atmospheric carbon dioxide level is higher than at any time in at least the past 420,000 years.

The average proportion of the global population harmed by climate-related disasters every year has nearly doubled since 1975, reaching nearly 4 per cent or 255 million people in 2001. The World Health Organisation estimate based on current trends that between 6 per cent and 8 per cent of global population will be directly affected by 2030.

Over the past century, average near-surface global temperatures have risen by 0.7°C (climatechallenge.gov.uk)

What is the greenhouse effect?

The greenhouse effect is a naturally occurring process in the Earth's atmosphere that warms the planet - in the absence of a greenhouse effect, the average temperature at the Earth's surface would be approximately 25oC colder.

Visible light from the sun passes through the atmosphere and is absorbed by the Earth's surface - some of that energy is then emitted back to the atmosphere as heat. Greenhouse gases trap that heat, which would otherwise be released into space, raising the temperature of the atmosphere and, subsequently, the Earth's surface. Increases in greenhouse gases from human activities increase the amount of heat trapped by the atmosphere causing global warming and climate change.
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What are the most important greenhouse gases and their sources?

· Water vapour - Water vapour contributes the most to the greenhouse effect and occurs in the atmosphere as a result of the natural cycle of water.

· Carbon dioxide (CO2) - Carbon dioxide also moves naturally between the atmosphere and living organisms. Plants and algae remove CO2 from the atmosphere via photosynthesis, while all living things release CO2 via respiration (i.e., breathing). Carbon dioxide also cycles back and forth between water on the Earth’s surface (freshwater and the oceans) and the atmosphere. In addition to these natural processes, humans release large quantities of CO2 to the atmosphere by burning fossil fuels, deforestation, and other industrial processes.

· Methane (CH4) - Methane is a natural by product of decomposition, but significant quantities are also produced via agriculture and animal husbandry as well as by fossil fuel production.

· Nitrous oxide (N2O) - Nitrous oxide is released naturally from terrestrial soils and oceans, but substantial quantities are also generated from the use of nitrogen fertilizers in agriculture and through some industrial processes.

· Other gases - A number of other natural and man-made gases also contribute to the greenhouse effect, including tropospheric ozone, and industrial gases such as halocarbons.

· Aerosols - Aerosols are airborne particles within the atmosphere. Some aerosols, such as sulfate aerosols and black carbon aerosols are also produced by fossil fuel combustion. Sulphate aerosols tend to reflect incoming solar radiation, cooling the Earth's surface. Black carbon aerosols absorb, rather than reflect, solar radiation, which shades the Earth's surface, but warms the atmosphere.

Is climate change a natural or human-caused phenomenon?

Climate varies naturally over both short and long time-scales, but natural climate variability can be distinguished from human-caused climate change. Scientists have conducted a number of studies that compare observed changes in the global climate with those factors that are known to influence climate. These studies indicate that the climate change observed over the 20th century is due to a combination of changes in solar radiation, volcanic activity, land-use change, and increases in atmospheric greenhouse gases. Of these, greenhouse gases appear to be the dominant driver of climate change over the past few decades.

How do we know that atmosphere increases in greenhouse gases are due to human activity?

Some greenhouse gases, such as industrial halocarbons, are only made by humans, and thus their presence in the atmosphere can only be explained by human activity.

 Naturally occurring gases such as carbon dioxide and methane are generated by natural processes such as plant and animal respiration and decomposition. However, scientists can quantify the various sources (both natural and human) of such gases and measure their contribution to atmospheric concentrations. Current concentrations of the primary greenhouse gases cannot be accounted for without considering human activities, particularly the combustion of fossil fuels. Global warming may increase the release of greenhouse gases from natural resources.
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How much climate change has been observed to date?

· Globally, surface air temperatures increased by approximately 0.7oC during the 20th century. Some regions of the world have experienced much greater warming; Alaska and the Antarctic peninsula, for example, have warmed by approximately 4oC over the same time period. Other regions of the world, such as the oceans of the Southern Hemisphere and the interior of Antarctica, have not experienced warming.

· The observed warming over the 20th century was accompanied by a 10% increase in precipitation in the Northern Hemisphere and an increase in global sea-level of 4-8 inches.

How do scientists estimate the climate of the future and how reliable are their projections?

Projections of future changes in climate are typically based on three sources of information:

· Knowledge of historical climate variability and change

· Scientific understanding of the climate system

· Computer models of the climate system that generate projections of future climate based upon a number of variables

Of these three, climate models have received considerable attention. A number of different models exist and each represents the climate in a different way, resulting in large differences among models in projections of future climate change. A number of current models do a reasonable job of simulating past climate variability (decades to centuries), but all such models perform poorly at modelling short-term climate variability (days-years) and regional climate variability. The projections of climate models are also highly dependent upon the assumptions made about future trends in greenhouse gas emissions and atmospheric concentrations.

What are the current estimates for 21st century climate change?

· The latest Intergovernmental Panel on Climate Change projections for 21st century average global temperature increase is 2 – 5oC, based upon several climate models and multiple assumptions regarding future greenhouse gas emissions.

· Regional warming may be greater or less than the global average. For example, temperature increases in the United States are projected to be approximately 30% higher than the global average. The Arctic is likely to experience the greatest warming.

· Associated with this warming will be an increase in global average sea level of 4-35 inches, depending on the magnitude of warming.

· Global precipitation (rain, snow, hail) patterns will also be altered by temperature increases. It is expected that there will be increases in precipitation at the global level but at a local level there even be less precipitation

What are the projected impacts of climate change?

· Species will attempt to migrate with the changing climate, but will differ in their degree of success. Ecosystem productivity may decrease or increase, at least over the short-term.

· Increases in temperature and changes in precipitation will have significant impacts on water resources, either reducing or increasing water availability along with increasing the risk of floods or droughts.

· Coastal developments will experience additional sea-level rise that will interact with coastal storms to erode beaches, inundate land, and damage structures.

· Human health may be affected by climate change through a number of mechanisms including extreme temperatures (i.e., heat waves), exacerbation of air pollution, severe weather, and increased spread of infectious diseases.
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Why climate change is relevant?

Climate change will affect how all of us live in the near future, whether we live in the U.K or Bangladesh or Australia. There are very few places and people in the world that won’t be affected by climate change.

The last 100 years have seen these changes already in the UK:

· The growing season for plants in central England is now a month longer than it was in 1900.

· Summer heat waves are occurring more frequently, and in winter there are fewer frosts.

· Compared with 50 years ago, we now get more rain and snow, and on fewer days – so they

· are even heavier.

· Average sea level around the UK is now about 10cm higher than it was in 1900.

The potential impacts on the UK

Flooding

We have already seen the consequences of flood on people living in vulnerable areas where people have lost their belongings and homes in recent years as well as floodwater affecting utilities and infrastructure. Businesses can also be severely affected by flooding, farming being a prime example where crops have been lost because of high rainfall and flooding. Building new homes is a big priority in the UK, particularly in the south of England. To build houses that are safe from flooding may mean building on Greenfield sites or agricultural land. Flooding makes getting insured difficult if you live in vulnerable areas, and poorer people are more likely to live in areas that are susceptible to flooding.

Energy costs and fuel poverty

As fossil fuels become scarcer (as we approach peak oil ) the cost of traditional sources of energy will rise. As energy costs rise so will the cost of all products and services that depend on energy – most industrialised economies are based on oil. Poorer people will suffer the most from rising energy prices because they will have to spend more and more of their income on heating and lighting and other essential energy needs.

Pollution

Pollution from vehicle emissions and industry affect poorer areas much more than more affluent areas. Particulates from cars and lorries cause asthma and more traffic contributes to more road traffic accidents. Road traffic is the single largest source of air pollution. As many as 24,100 deaths each year are exacerbated by air pollution and this hits communities along main roads hardest.

Drought

Climate change will bring extremes of weather – both more intense wet weather and intense spells of dry weather, which could mean droughts becoming more common, leading to problems with water supply in some areas of the UK and higher prices for food.

The potential impact in other less developed parts of the world

The term climate justice (used by Oxfam and others) rather than climate change adds a more geopolitical emphasis. It focuses attention on the issue of who is responsible for causing climate change, who is going the feel the worst impacts, and who is most able to reduce the causes (mitigation) or reduce the impacts (adaptation).
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Some feedbacks

If air temperature increases:

1. Water volume increases.

1. Water density is highest at 4 deg C – most water fits into a defined volume at this temperature.

2. So melting polar ice caps increase the sea level. 

3. Melting ice and glaciers decrease the reflectivity of solar energy and increase solar absorption. This is a strong positive feedback.

2. Water vapour decreases. 

1. So there would be more extreme weather and changes in rainfall – both more and less rain in different parts of the world. This is another feedback loop – a cycle that reinforces itself.

3. Seawater temperature increases.

1. So the oceans emit more CO2, as it is less soluble in warmer water. 

4. Photosysnthesis rate decreases (not increases!).

1. So less CO2 is absorbed.

5. Permafrost (in the N hemisphere) melt increases.

1. So more methane is emitted. It is a greater greenhouse gas that CO2.

These natural systems are complex, with many feedback loops. So there will be a variable but unknown rate of change.

But the effects of these changes would be:

· More animal and plant species become extinct.

· More pathogens and disease.  

· More extreme weather.

Activity 1.6.1
Impacts of climate change

How will climate change affect us and the world around us?

	Type of climate change
	How would it affect me?
	How would it affect other people and things around the world?

	More sunshine


	
	

	Less sunshine


	
	

	Higher daytime temperatures


	
	

	Lower daytime temperatures


	
	

	Higher windspeeds


	
	

	Higher sea levels


	
	

	More rainstorms/ snowstorms and flashfloods


	
	

	Less rainfall/ snowfall


	
	

	Others...


	
	


How will climate change affect us and the world around us? Can we be certain? Is it fair? 

Activity 1.6.2
Impact of switching light 

[image: image5.jpg]



Activity 1.6.3 Reducing the impacts – Mitigation

What are the options for reducing the impacts of climate change - technological, behavioural and political? 

	MORE
	Pros
	Cons
	Hopes
	Fears

	Controls and laws


	
	
	
	

	Incentives


	
	
	
	

	Education


	
	
	
	

	Technology


	
	
	
	

	Others...


	
	
	
	

	LESS
	Pros
	Cons
	Hopes
	Fears

	Population


	
	
	
	

	Consumption


	
	
	
	

	Production


	
	
	
	

	Use of fossil fuels


	
	
	
	

	Others...
	
	
	
	


Activity 1.6.4 Climate Change Round Table

What are the options for reducing the impacts? How can we find solutions together?

Teaching Aim – By emphasising consensus rather than winning or losing, round table discussions help students develop the negotiating skills needed to implement solutions to climate change.

Learning Aim – Students choose an issue related to solutions to climate change and engage in a round table discussion to reach consensus.

Outcomes – Students will:

· Recognise environmental problems and solutions are linked to economic, political, social and technological issues.

· Learn how consensus-building can solve problems.

· Learn how to work cooperatively in a group.

Background – A round table discussion attempts to create a consensus between several parties. As opposed to a debate, the round table process does not declare winners and losers, but tries to reach a position acceptable to all parties with the help of a neutral facilitator. There are 5 stages:

· Select an issue.

· Identify the interest groups (governments, businesses, rich or poor people/ countries etc) that are affected by the problem in the issue.

· Interest groups present their position.

· Negotiate a consensus.

· Discuss the process.

Since the round table method of decision-making is new to most students, it may be a little difficult at first. It requires the group to work with cooperation and respect for others and their opinions. Students must get used to discussions in which no one is right or wrong. Review with students that this is not an open fight, but an open discussion. 

Prompts

· Ban some phrases eg. You're wrong

· Explain consensus

· Emphasise compromise, common ground

· Key role of neutral facilitator 

· Vital to listen, noting concerns

· Focus on agreement, move on from conflict, controversy

Final discussion

· Does round table discussion work? Why? Why not?

· How could it break down, or be improved?

· How does this relate to the international climate change discussions (COP 15 in Copenhagen and COP 16 in Cancun)?

· How could this relate to discussions in your school, college or community?

Activity 1.6.5 Your personal contribution to climate change

Try this Personal Greenhouse Gas Calculator 

based on www.livingwitness.org.uk
The sheet is divided into parts looking at:

1) transport; 2) energy in your home; 3) food; 4) materials and waste; 5) everything else.

We will calculate emissions in kg of CO2-equivalent gases. Some activities emit gases (e.g. methane, nitrous oxide) that have much higher impact per kg than CO2. The sheet is not precise but a calculator would help!

It may not fit your lifestyle perfectly so please do be creative and make guesses – but be honest with yourself!

1. TRANSPORT

Accounts for energy use, non-CO2 exhaust emissions, emissions in car manufacture.

a) Car drivers

For each 1000 miles you drive each year:

If you drive a petrol car using 8.5 litres/100km score:......................................415kg

For a diesel car using 6.5 litres/100km score ....................................................380kg

For petrol cars if most of your trips are below 3 miles add 25% (extra fuel for cold starts).

If you drive a 4x4 or large people mover add 50% (100% for biggest engines) to your figure so far but for a small car (e.g. Clio or new Mini), subtract a third.

Divide by the number of people in the car (but don’t include those just coming along for the ride) to get your car score for the year:

b) If you use public transport:

For every 1000 miles/year you travel by bus or diesel train, add ......................90kg

For every 1000 miles/year by electric intercity train or Underground add …....50kg

For every 1000 miles/year by light rail or tram add ...........................................25kg

c) For each hour you spent flying, short or long haul, in the last year, add …..350kg

Your transport score (a+b+c) in kg CO2-equivalent =

2. ENERGY IN YOUR HOME

Accounts for greenhouse gas emissions from fossil fuel use.

If you have central heating start with a base household score of: 4800kg for a detached house; 3200kg (semi); 2200kg (terraced); 1600kg (flat).

If you don’t have central heating and just heat the room you’re in, start with 800kg

How warm is your home? For each degree above 17oC add 10% to your base figure; for each degree below, subtract 10%.

If your home is well-insulated (e.g. a modern house with 200mm loft insulation, cavity wall insulation and double glazing), subtract 30% from your score so far.

If you have a new condensing-flue boiler subtract another 20% but if your boiler is over 15 years old add 15%.

These figures are for gas. Otherwise: if you use oil add 40% to your score so far; for coal, add 80%; for wood, divide by 8. If you use electric heating, multiply your score by 2.5 unless you use a heat pump (which scores the same as gas).

Now divide by the number of people living in your home to get your personal heating score =

Next estimate your personal score for hot water.

If you have a bath or long shower every day, start with.................................. 300kg

If you mostly have quick showers (not a power shower), start with .............. 200kg

But if you live alone and have a hot water cylinder (not combi boiler) add 100kg

If you have solar panels, subtract one third from your score.

This assumes you mostly heat your water with gas. If you use oil add 40%; for coal, add 80%; for electricity multiply by 2.5; for wood divide by 8.

Your personal hot water score =

And now, your score for appliances. Start with a household figure of ......... 1600kg

If you have only “A”-rated appliances and efficient light bulbs, subtract ...... 400kg

If you use electricity carefully (switching off lights, only using the washing machine when full, no dishwasher or clothes drier) subtract .............................................................. 200kg

If you are ultra-frugal (don’t have/use freezer, TV or oven, wear clothes several days to minimise washing etc.) subtract another ........................................................................ 500kg

If you have a house full of energy-hungry people, with TVs on all the time and daily use of a washing machine and dryer, add ................................................................... 1400kg

If you have an oil-fired Aga or similar range cooker, add ............................ 5000kg

Divide by the number of people in the house for your personal appliances score =

Now add up your score for heating, hot water and appliances to get your personal home energy score =

3. FOOD

Accounts for energy use in agriculture, fertilisers, food transport, processing, storage, retail and catering. Also includes methane and nitrous oxide from animals, animal wastes and agricultural soil, and notional credit for soil carbon take-up in organic farms.

Start with a base annual score of 2000kg (typical British diet, 2400kcal/day, 38% animal-based); 2250kg (serious meat eaters, 50% animal diet); 1400kg (lacto-vegetarians) or 1000kg (vegans)

If you only eat organically produced food subtract 25% from this score.

About 75% of UK food is imported and/or processed (including frozen & canned).

If nearly all your food is processed and/or imported add 100kg to your figure so far. But if very little of your food is processed and/or imported subtract 400kg

About 25% of meals in the UK are eaten away from home. If you hardly ever eat in restaurants or canteens subtract 100kg from your figure so far. But if you eat half your meals in restaurants or canteens add 100kg

Your food score =

4. MATERIALS AND WASTE

Accounts for energy and material use in manufacturing and construction, as well as greenhouse gas emissions in waste disposal.

If your household produces the UK average of 23kg/week of waste including recycling (one dustbin full or two black bags) start with a figure of 1400kg. If you produce half this (one black bag/week), start with 700kg.

This initial figure assumes all your waste goes in the standard refuse collection, usually for landfill so if you:

 compost all kitchen and garden waste (typically 7.5kg/week), subtract 20% of your initial figure

 recycle all paper, glass and metal (typically total 7.5kg/week) subtract 10% of your initial figure

 recycle all plastic your council accepts (typically 1.5kg/week) subtract 20% of your initial figure

About 50,000kg of CO2 are emitted providing materials to build a typical family house. If your home is under 50 years old add to your score so far:

4 bed detached 1500kg, 3 bed semi 1000kg, 2 bed terr. 750kg, 1 bed flat 500kg

For a one-room extension or loft conversion in the last 50 years, add 250kg.

If you filled a skip this year with building or DIY waste, add ...................... 1000kg

Divide the total by the number of people in your house to get your materials and waste score =

5. EVERYTHING ELSE

Accounts for greenhouse gas emissions linked to providing other goods and services.

The items included above account for 70% of national GHG emissions. We can make a very rough estimate of your share of the rest, based on your household spending on other goods and services.

Estimate your monthly spending in £ on items such as clothing, furniture and electrical appliances, and on services such as entertainment, telephone and healthcare. The UK average is £420/person. Remember to include your share of spending on items for your household. Don’t include food, restaurants, travel, home energy, or your mortgage, rent, tax, pension, savings and investments.

Multiply by 4 to get the contribution of your spending to emissions in kg CO2- equivalent.

To allow for government activities on our behalf (hospitals, schools, road building, emergency services, the military etc.) add a further ....................................................... 1600kg

Your “everything else” score =

6. AT LAST – ADDING IT ALL UP

Add up your score for:

Transport...........................

Energy in your home.........

Food...................................

Materials and waste...........

Everything else..................

To get your total =

What is the climate impact of your lifestyle?

How do you compare with others?

How could you reduce your greenhouse gas emissions?

How do you compare?

· UK total emissions (including international aviation) amount to 11,500kg per person of CO2-equivalent greenhouse gases.

· USA national emissions (including international aviation) average about 21,000kg per person

· India’s national emissions average about 1,300 kg per person.

· The global average is about 5,800kg/person

· If the world is to avoid the worst effects of climate change, global emissions will need to be reduced by 60% or more, to below 1,500kg/person, over the next 40 years.
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