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Changing Climate 

Knowledge checklist 

Key ideas How secure is my 

knowledge? 

 

 

 

  

What evidence is there to suggest climate change is a natural 

process? 

 

• The pattern of climate change from the beginning of the Quaternary 

period to the present day. 

• The range and reliability of evidence relating to climate change 

including evidence from sea ice positions, ice cores, global 

temperature data, paintings and diaries.  

• Outline the causes of natural climate change including the theories 

of sun spots, volcanic eruptions and Milankovitch cycles. 

• Investigate the natural greenhouse effect and the impacts that 

humans have on the atmosphere, including the enhanced 

greenhouse effect. 

• Explore a range of social, economic and environmental impacts of 

climate change worldwide such as those resulting from sea level rise 

and extreme weather events. The impacts studied should relate to 

the 21st century. 

• Explore a range of social, economic and environmental impacts of 

climate change within the UK such as the impact on weather 

patterns, seasonal changes and changes in industry. The impacts 

studied should relate to the 21st century. 
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The earth’s changing climate: 

Climate vs Weather 

• Climate – the average weather over a period of 30 years  

• Weather – the daily conditions outside e.g. rainfall, sunshine, cloud, wind 

• Climate has changed in the past through natural causes, on timescales ranging 

from hundreds to millions of years. 

Climate change 

• The Earths climate has fluctuated (changed) throughout history.  

• Sometimes the Earth has been warmer, other times it has been cooler.  

• The last Ice Age ended approximately 10,000 years ago. Overall since then there has 

been  a rise in temperature of 6ºc.  

Evidence for climate change: 

The distant past 

• 120 000 years ago rhinos and elephants lived in what is now London. We know this 

due to the fossils that scientists have found 

• There was also a huge ice sheet stretching from the north pole to as far as London. 

We know this because of the landforms in the UK such as V shaped valleys 

Tree rings 

• In temperate climates such as Western Europe trees grow every summer 

• Periods of growth can be seen in the rings of trees 

• Each ring is a year of growth 
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• When the rings are close together it means the year was cool and dry, far apart 

warm and wet 

Historical sources 

• Old photos, drawings and paintings 

• Written records such as diaries and newspapers 

• Harvest and bloom records 

What are greenhouse gases? 

• Greenhouse gases occur naturally in the Earth’s atmosphere. 

• When we burn fossil fuels (oil, coal and gas) to release their energy, we also release 

more of these naturally occurring gases. 

• Carbon dioxide is the main greenhouse gas. 

What’s the difference between the Greenhouse effect and the enhanced Greenhouse effect? 

• The Greenhouse effect has been going on for millions of years since the Earth began. 

If Greenhouse gases were not naturally occurring, we would be a whole lot colder. 

• The enhanced greenhouse effect is the fact that there are more greenhouse gasses 

trapping more heat in our atmosphere. This is leading to climate change. 

• Some people think that climate change is nothing to do with burning fossil fuels and 

that what is happening is part of the life cycle of Earth 
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Natural causes of climate change: 

Human and natural reasons for change 

• Climate change – the  large-scale, long-term shift in the planet's weather patterns or 

average temperatures. Earth has had tropical climates and ice ages many times in its 

4.5 billion years. (Met Office) 

• Global warming - A gradual increase in the overall temperature of the earth’s 

atmosphere generally attributed to the greenhouse effect caused by increased 

levels of carbon dioxide, CFCs, and other pollutants. (Oxford dictionaries) 

• Quaternary period – the current geological period dating from 2.6million years 

ago to the present day.  We live in the Holocene epoch of the Quaternary period, 

which covers the last 12,000 years since the end of the last ice age. 

Evidence for climate change 

• Climate has always fluctuated – during the last Ice Age 10,000 years ago, average 

temperatures were 9oC cooler than present day. 

• The climate began to warm after the Ice Age and this trend has continued – however 

there have been some variations. 

• The ‘Little Ice Age’ occurred between the mid 1500s to around 1800. During this 

period the Thames froze regularly. Average sea surface temperatures in the Central 

Atlantic estimated at 1oC cooler than present average (radiocarbon sediment core). 

• The ‘Medieval Warm period between 800 and 1300 was 1oC warmer than today by 

the same measure. The Vikings used this warm period to settle the ice free shores of 

Greenland. 

http://www.metoffice.gov.uk/climate-guide/climate-change
http://www.oxforddictionaries.com/definition/english/global-warming
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• The Holocene climatic optimum around 7500-5000 BP was a warm period – minor 

increases at the equator but up to 4oC average increase at the poles – this lead to 

the spread of vegetation across northern Europe. 

The greenhouse effect 

• Carbon dioxide allows short wave solar radiation to pass and warm the Earth.  

• This heat is radiated and reflected back by the Earth’s surface as longer wave 

radiation which cannot pass as easily through the greenhouse gases in the 

troposphere. 

• This is the Greenhouse effect and is a natural process which actually makes the Earth 

habitable. – we would be about 30oC colder without this effect. 

• Greenhouse gases are water vapour, carbon dioxide, CFCs, methane, nitrous oxide 

and ozone. 

• Sources of CFCs –  

• Sources of Carbon Dioxide –  

• Sources of Methane -  

Human influenced greenhouse effect 

• As long as gas concentrations and solar activity remain constant then Earth’s temp. 

remains stable. 

• However CO2 concentrations have increased by 15% in the last 100 years 

• Current rate of increase is at 0.4% per year despite international attempts to halt 

increases. 
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• This is alleged to have caused an increase in global temperature and hence ‘global 

warming’. 

Major causes of emissions 

• Fossil fuel consumption – burning releases CO2. The industrialised nations, especially 

the US have traditionally been worst culprits, however industrialisation of China and 

India is now a major issue as they fell outside of the Kyoto protocol. 

• Deforestation – trees act as a carbon sink. Burning them to clear land releases CO2 

and further use of the land for cattle farming releases methane. Particularly a 

problem in Tropical rainforests. 

How can eruptions influence climate change? 

• Big volcanic eruptions can change the earth due to ash and sulphur dioxide gas 

• When released the can be spread around the world in the stratosphere 

• In 1991 Mt. Pinatube in the Philippines erupted and released 17 million tonnes of 

sulphur dioxide into the atmosphere. This cooled the earth by about 0.5°C for 1 

year 

Asteroid collisions 

• Asteroids colliding with the earth can change our climate 

• In 1908 a asteroid 100m wide exploded above Russia 

• It flattened 80 million trees 

• This releases a large amount of dust and ash into the atmosphere 

• This then cools the earth as it blocks out the sun 
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Sunspot theory  

• 2000 years ago a Chinese astronomer started to record sunspots 

• These are black areas on the surface of the sun 

• Sometimes they are there and other times they disappear 

• They indicate how active the sun it. More spots means more energy 

• Many believe the Little Ice Age was caused by this 

Orbital theory 

• Over long timescales their have been big changes in climate 

• Some scientist believe this is to do with how the earth orbits the sun 

• Sometimes the earths orbit is an ellipse 

• Other times it wobbles on its axis 

Human causes of climate change: 

Use of fossil fuels 

• Fossil fuels (coal, gas, oil) account for the majority of global greenhouse gas 

emissions – over 50%.  

• Burning them releases carbon dioxide into the atmosphere.  

• Fossil fuels are used in transportation, building, heating homes, and the 

manufacturing industry.  

• Additionally, they are burnt in power stations to generate electricity.  
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• As the worlds population grows and wealth increases, people are demanding more 

and more energy, which increases the level of fossil fuels and carbon dioxide.  

Agriculture 

• Agriculture contributes to approximately 20% of greenhouse gas emissions.  

• It also produces large volumes of methane: cattle produce it during digestion, and 

microbes produce it as they decay the organic matter under the water of flooded 

rice paddy fields.  

• As the World’s population increases, more food is required, especially in areas such 

as Asia where rice is the staple diet.  

• When countries increase their standard of life, there is almost always an increasing 

demand for meat. If current population rates continue, it is inevitable that large-scale 

agriculture’s contribution to climate change will continue to grow. 

Deforestation 

• Deforestation is the clearing of forests on a huge scale.  

• An estimated 18 million acres (7.3 million hectares) of forest, which is roughly the 

size of the country of Panama, are lost each year, according to the United Nations' 

Food and Agriculture Organization (FAO).  

• If deforestation continues at the current rate, the world’s forests could disappear 

completely within 100 years.  

• During photosynthesis, trees absorb CO₂, which reduces the amount of CO₂ in the 

atmosphere. 
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• Deforestation leaves fewer trees to absorb CO₂. This means that the enhanced 

greenhouses gases contribute to rapid climate change. 

• When trees are burnt to clear an area (slash and burn), the CO₂ that has been 

stored is released, which again contributes to climate change. 

Global impact of climate change: 

Climate refugees 

• People forced to leave their homes because of climate change 

Rising sea levels 

There are 3 main reasons for sea level rise: 

• Thermal expansion – As sea temperatures increase the water expands 

• Melting glaciers – Water stored as ice is being released into the oceans. This is 

happening in places such as Greenland, Norway and Russia 

• Melting ice caps – Human impact on the planet is causing ice cap melt particular in 

the Arctic and Antarctic 

Sea levels 

• The average sea levels have risen by 20cm since 1900. By 2100 sea levels are 

expected to rise by a further 26-82cm. This will flood agricultural land in Bangladesh 

and India.  

• As sea levels rise, rates of coastal erosion will increase. Fresh water supplies will 

become contaminated by saltwater and coastal areas will be prone to damage from 

storm surges. 
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Disappearing islands 

• Climate change will destroy some countries such as the Maldives and Tuvulu 

Extreme weather 

• Climate change is increasing the number of tropical storms and heat waves 

• Floods are also an issue 

• In 2003 Europe had the hottest summer in 500 years 

• 20 000 people died 

• The farming industry lost £10 billion 

• Roads melted and railway lines buckled 

Changes in agriculture 

• Patterns of rainfall and temperature will change. Extreme weather events such as 

heatwaves, droughts and floods will become more common and the distribution of 

pests and diseases will change. 

Some methods of adapting to these impacts include: 

• Moving production to another location due to changing temperatures and extreme 

weather,  

• Increasing irrigation in areas due to changing precipitation and  

• Changing the crops grown and the times of year they are planted.  

Agricultural adaptions in low latitudes 

• Scientist think that the greatest changes to agriculture will occur in low latitudes. 



 

11 
 

• Southern Africa’s maize crop could fall by 30% by 2030 and the production of rice in 

South Asia could fall by 10%. 

Agricultural adaptions in high latitudes 

• A warmer climate in Europe and North America could lead to an increase in 

production of crops such as wheat.  

• In the UK, Mediterranean crops such as vines and olives may thrive.  

Maldives 

• A 3m sea wall is being constructed around the capital Male with sandbags used 

elsewhere.  

• Building houses that are raised off the ground using stilts.  

• Construction of artificial islands up to 3m high so that people most at risk could be 

relocated.  

• Ultimately the entire population could be relocated to Sri Lanka or India. 

Water shortages 

• Millions of people in Asia depend on rivers fed by snow and glacial melt for their 

domestic and agricultural water supply.  

• In the Himalayas most of the 16,000 glaciers are receding rapidly due to global 

warming. This threatens the long-term security of water supply in the region. 

• Artificial glaciers are being constructed to supply water to villages in Ladakh, India. 

Water is collected in winter through a system of diversion canals and embankments 

and it freezes.  
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• When the ‘glacier’ melts in spring it will provide water for the local villages.  

• In the UK, Londoners consume 167 litres of water daily compared to the national 

average of 146 litres.  

• Boris Johnson introduced a Water Strategy to that offered London homes a free 

retrofit package of water efficient devices such as shower timers 12, 78 litres each 

year and dual flushes which save 17, 155 litres each year and Aerator showerheads 

which save 10, 950 litres each year. 

Impact of climate change in the UK: 

Weather-flooding 

• According to the Government the number of households in the flood risk will be up 

to 970,000 homes in the 2020s, up from around 370,000 in January 2012. 

• The protection against increasing flood risk as a result of climate change requires 

rising investment. In 2009, the Environment Agency calculated that UK need to be 

spending £20m more compared to 2010–11 as the baseline, each and every year out 

to 2035, just to keep pace with climate change. 

• Social effects – likely to include starvation, death, loss of income/livelihood, Food 

shortages from crop yield decrease and damage to marine ecosystems may occur 

leading to starvation and malnourishment. Heat related illness will increase which 

could lead to death. People who rely on farming as an income may be effected by 

crop yield decrease caused by drought. 

Environmental effects – sea level rise, loss of coastal areas and habitats, changing 

conditions will 

mean changes in vegetation – warmer conditions in parts of northern Europe may 
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see coniferous forest disappear or adapt, areas will flood especially low lying coastal 

areas, icebergs will be more apparent; hurricanes and extreme weather will become 

more common. 

Hard engineering 

• Hard engineering options tend to be expensive, short-term options. They may 

also have a high impact on the landscape or environment and be unsustainable. 

Dams and reservoirs 

• Widely used around the world 

• Main functions: prevent floods, hydroelectric power, irrigation, food supply, 

recreation  

• They can control water flow and be very effective during heavy rain 

• However, they often flood large areas of land destroying farming areas and meaning 

people have to move home 

Channel straightening 

• River can be engineered to be straight 

• Usually achieved by cutting through meanders 

• It speeds up the flow of the water but this can result to greater flooding downstream 

• The streams are often lined with concreate to stop the channels collapsing  

• They can be damaging to the environment but they prevent flooding in the middle 

course 
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Embankments  

• This is raising the river banks at the sides of the river 

• It stops flooding and it is often used in towns and cities 

• Concreate blocks are often used to raise the level 

• Sometimes they achieve embankments by dredging the river channel. This is more 

sustainable 

Flood relief channel 

• Manmade channel designed to bypass urban areas 

• During times of high flow, greater flow can be encouraged through opening gates 

• Reduces flooding threat 

Soft engineering  

• Soft engineering options are often less expensive than hard engineering options. 

They are usually more long-term and sustainable, with less impact on the 

environment. 

Afforestation 

• Planting trees to stop the waters flow and slow down movement of water to the 

river channel 

• The trees also soak up water 

• This is sustainable and cheap but can take a long time to take effect 

 



 

15 
 

River restoration 

• When a river has been artificially changed it may be of benefit to change it back to its 

original state 

• This reduces the likelihood of a major flood downstream 

Wetlands and flood storage areas  

• Wetland environments are very effective for storing water 

• This reduces the risk of flood downstream 

Floodplain zonings 

• This restricts certain land use on the floodplains 

• Areas prone to flooding can be kept clear of houses and industry 

• Instead the areas are used for low value things such as pastoral farming and playing 

field 

• This can be very difficult to implement  

Preparing for the flood 

• We can try to predict floods using met office data 

• People can prepare their homes for the flood for example using sandbags 

• The local authorities can prepare areas 

• People can leave if necessary  
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Managing climate change sustainable energy: 

Sustainable energy 

• Sustainable energy means that we balance supply and demand 

• This can be done through energy conservation 

Marriott Hotels 

• Marriot Hotels spends £60 million on energy for its hotels in the UK and Europe 

alone 

• They have tried several methods to reduce this bill 

• They now use energy efficient bulbs 

• They have systems to automatically reduce air-conditioning systems 

How do bottom-up development projects work? 

• Bottom up development projects are usually run by non-government organisations 

(charities), which aim to target the poorest communities. 

• Bottom-up projects are characterised by: 

• Small-scale approaches in rural areas (projects often target a small number of villages  

• Aims to target the poorest, e.g. Dalits, or girls that don’t go to school. 

• Aims to include local people in decision-making, e.g. over project design, to make it 

more sustainable (likely to be taken forward when the NGO leaves) 
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Advantages/disadvantages  

• Advantages are likely to include:   

• Small and so relatively easy/cheap to set up   

• Use home grown technology – not dependent  

• Specifically designed to meet local needs  

• Involve local people thus more chance of acceptance/success   

• More sustainable than top-down projects? 

• Disadvantages may include;   

• Unable to address national issues on their own  (water, drought, conflict) 

• Doesn't provide larger needs: jobs, services, roads, investment (schools, farming) 

 

 

 

 

 


