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Session Two: Teachers’ notes

Climate change

This session looks at how increasing levels of carbon dioxide are leading to an enhanced greenhouse effect and at how the resulting climate change will affect this country and other parts of the world.

1. Definitions

Carbon dioxide: A colourless, odourless gas, which consists of one Carbon and two Oxygen atoms. The chemical symbol is CO​2. Carbon dioxide is a product of respiration and also released when fossil fuels are burned. Because of increasing use of fossil fuels, more carbon dioxide is being released into the atmosphere 
Carbon footprint: A way of representing the effect human activities have on the climate in terms of the total amount of greenhouse gases produced (measured in units of carbon dioxide).
Carbon trading: A system whereby countries or individual companies are set emission targets. Those that cannot meet their targets can buy credit from bodies that beat theirs.
Climate Change: Throughout history the climate has continually changed, but the term climate change is generally used when referring to changes in our climate which have been identified since the early part of the 1900's. The changes we've seen over recent years and those that are predicted over the next 80 years are thought to be mainly as a result of human behaviour rather than due to natural changes in the atmosphere.
Greenhouse gas: Almost all of the Earth's atmosphere (99%) is made up of nitrogen (about 78%) and oxygen (about 21%). While both of these gases play important roles in the vast number of processes that support life on Earth, they play almost no direct role in regulating the climate. This is carried out by some of the trace gases in the remaining 1% of the atmosphere that occur in relatively small amounts. These are the greenhouse gases - Carbon dioxide; Methane; Nitrous oxide; Ozone; Water vapour; and Halocarbons.  Although the proportion of the trace gases in the atmosphere appears relatively small, they can still have a big impact on climate change - and they are mainly caused by human activities.

Greenhouse effect: The greenhouse effect relates to the process by which the earth is kept warm. The greenhouse effect is a natural phenomenon, but it is the extra greenhouse gases that humans have released which are enhancing the effect and causing additional warming.
Global Warming: This term is often used alongside or instead of “Climate Change”. Global warming refers to the average increase in the Earth's temperature, which in turn causes changes to the Earth’s climate system. A warmer Earth will lead to changes in rainfall patterns, a rise in sea level, and a wide range of impacts on plants, wildlife, and humans. 
Kyoto protocol: International agreement to limit the emissions of carbon dioxide and a range of other greenhouse gases. The agreement was drawn up in 1997 and many countries have committed themselves to the binding targets. However, significantly, the USA has not ratified the Kyoto Protocol.

2. The Greenhouse Effect

The Greenhouse Effect is caused by a collection of greenhouse gases that together make up a small percentage of gas in the atmosphere.

Short wavelength solar radiation can pass through the atmosphere and reach the Earth. This radiation is reflected back as long wave infrared (heat) radiation. 

Greenhouse gases can retain radiation of longer wavelength, which causes warming of the atmosphere. Water vapour, carbon dioxide, methane and nitric oxide are the main greenhouse gases.

3. Weather Vs Climate

In this session, it is important to explain the difference between the terms “climate” and “weather”.

Weather is the specific condition of the atmosphere at a particular place and time. It is measured in terms of such things as wind, temperature, humidity, atmospheric pressure, cloudiness, and rain. In most places, weather can change from hour-to-hour, day-to-day, and season-to-season. 

Climate is the average of weather over time and space. A simple way of remembering the difference is that climate is what you expect (e.g. cold winters) and ‘weather' is what you get (e.g. a blizzard).
It is also worth noting that one very hot day or one very wet week cannot be used, on its own, as evidence of climate change. However, when a pattern emerges showing regular extreme weather, then that builds up a picture of a changing, more uncertain climate, and these patterns are currently emerging.

3.Consequences of climate change

Climate Change is considered a major issue because it will affect the basic elements of life for people around the world – access to water, food production, health, and the environment. Hundreds of millions of people could suffer hunger, water shortages and coastal flooding as the world warms.
Just some of the consequences are outlined below:

Rising sea levels:

Melting ice will cause some sea level rise, and this is made worse by the thermal expansion of the oceans as temperatures increase. Island groups in the Caribbean and Pacific oceans will be inundated.

Cities:

Around 40% of the world’s population lives within 60 miles of the coast. Coastal mega cities (those with a population over 10 million) are especially at risk from rising sea levels. Such cities include New York; Los Angeles; Rio de Janeiro; Sao Paulo; Cairo; Karachi; Mumbai; Calcutta; Dhaka; Jakarta; Shanghai; Manila; Osaka-Kobe and Tokyo

Health:

Rainfall, temperature and humidity have a major influence on the distribution of disease pathogens and pests. The absence of pest killing sub-zero temperatures could extend the range of some diseases; and increased flooding could lead to more water-borne disease. Malaria is carried by mosquitoes, which in warmer weather, bite more and breed more. Climate change will allow malaria to spread into northern and upper mountain regions if other ecological factors do not limit it.

Food security:

Agriculture is highly adaptable, and at a global scale, food production is unlikely to suffer greatly in the next 50 years. However, in developing countries in tropical and sub-tropical regions, lower rainfall and increasing risk of drought or at the other extreme, soil erosion due to flooding, will severely affect agriculture. The poor and those most likely to experience malnutrition are likely to suffer further.

Water supply:

In some areas, reduced annual rainfall will put pressure on already stretched irrigation systems. The need for importing water is already being discusses as an option for Israel and Southeast England. Many river basins are fed by glacial meltwaters. A reduction in snowfall on glaciers could seriously affect water availability. 500 million people rely on the glacially fed Ganges and Indus rivers in India. 

Ecosystems:

Climate and ecosystems are inextricably linked. A change in climate will inevitably result in biological effects. Some examples include: the disappearance of the Bay of Bengal mangroves, home of the Bengal tiger.

Economics:

The predicted effects of climate change were brought together and analysed from an economic point of view by Prof Sir Nicholas Stern (Head of the Government Economic Service and former World Bank Chief Economist). The Stern Review, published in November 2006 is the most comprehensive ever undertaken on the economics of climate change. 

It showed that the not tackling the issue would shrink the world’s economy by 20%

4. National and International action

Kyoto Protocol

After seven years of debate between leaders, politicians and scientists, on 16th February 2005 the 1997 Kyoto Protocol to control climate change finally became international law.

The Protocol was drawn up in Kyoto, Japan in 1997 to implement the United Nations Framework Convention for Climate Change 

Industrialised nations who sign up to the treaty are legally bound to reduce worldwide emissions of six greenhouse gases (collectively) by an average of 5.2% below their 1990 levels by the period 2008-2012.

For the protocol to come fully into force, the pact needed to be ratified by countries accounting for at least 55% of 1990 carbon dioxide emissions. With countries like the US and Australia unwilling to join the pact, the key to ratification came when Russia, which accounted for 17% of 1990 emissions, signed up to the agreement on 5th November 2004.

The final ratified agreement means Kyoto will receive support from participating countries that emit 61.6% of carbon dioxide emissions. The protocol is officially the first global legally binding contract to reduce greenhouse gases.

The Protocol took seven years to come into force because many countries felt that it did not highlight the all-important rules of how the nations would operate. 180 nations agreed on a scaled down version of the treaty in 2001. Many were reluctant to ratify 

until having a better understanding of the treaty. 141 parties have now ratified the agreement.

Now the agreement is law, if any of the participating countries exceed their proposed 2012 target, they will then have to make the promised reductions from the 2012 target and an additional 30% more in the next period. The EU and Japan have already promised to reduce to pollution by 8% from their respective 1990 levels.

Individually, each country has developed its own method to meet its targets. The EU has setup a market by which 12,000 factories and power stations are given a carbon dioxide quota. If they exceed this amount they can purchase extra allowances or pay a financial penalty. If they fall below the amount they can sell on the extra quota.

There are still parties who won't sign up to the agreement. The US, the world’s largest greenhouse gas polluter, says signing up would ruin the US economy and the pact wrongly disregards developing countries.

Australia, which has a large coal industry, supports the US view and has also opted out. The Australian government has instead developed its own scheme called "The National Greenhouse Strategy". This will attempt to reduce emissions by only 10.1% by 2012, which is an 8% increase on 1990 levels.

Most of the countries in the pact agree that it will be a difficult task to meet their Kyoto targets; already nations are falling behind their targets. Spain and Portugal in the EU were 40.5% above 1990 levels in 2002. Canada, one of the first countries to sign, has increased emissions by 20% since 1990, and they have no clear plan to reach their target. Japan is also uncertain about how it will reach its 6% target by 2012.

Johannesburg Summit    August - September 2002

The Johannesburg Summit happened ten years after the 1992 Earth Summit in Rio de Janeiro, where climate change and the environment were prominent on the agenda.

Although climate change wasn't part of the official programme in Johannesburg, it featured heavily in many of the discussions.

However Johannesburg was about sustainable development as a whole - reducing world poverty, improving access to water and sanitation, as well as improving agricultural opportunities in the developing world.

Agenda 21, which was devised in Rio, was important at Johannesburg - the aim was to come up with partnerships to implement the programme. Coalitions were made between governments, non-governmental organisations and international groups.

UK Policy

All 15 EU countries have ratified the Kyoto Protocol. They are responsible for 3,171 million metric tons of CO2 emissions per year - this is 14% of global emissions.
Government policies have now committed the UK to reducing emissions of the six greenhouse gases by 12.5% below their 1990 levels over the next ten years. 

To re-affirm its position on climate change, the government has made its own pledge to cut carbon dioxide emissions by 20% by 2012. These UK plans could cut greenhouse gas emissions to 21.5% through to 2008 - 2012.

5. Climate Change controversies and debates:

According to the Royal Society (the UK’s leading scientific body) the commonly accepted scientific understanding of climate change is sufficiently sound to allow us to be highly confident that greenhouse gas emissions are causing global warming. 
There are some criticisms of climate science, and some alternative explanations of global warming, but these are not considered well founded enough to make not taking any action the wise choice. 

The science clearly points to the need for nations to take urgent steps to cut greenhouse gas emissions into the atmosphere, as much and as fast as possible, to reduce the more severe aspects of climate change. We must also prepare for the impacts of climate change, some of which are already inevitable.

Some of the contentious arguments put forward by people who deny the seriousness of the climate change issue are discussed in the Climate Change Controversies guide, written by the Royal Society.
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