
Climate Change 

What you need to know 

What is the evidence for climate change? 

- evidence for climate change 

What are the natural causes of climate change? 

- the natural causes of climate change 

What are the human causes of climate change? 

-the human causes of climate change 

Managing the impacts of climate change 

-how the causes of climate change can be managed 

 

What is the evidence for climate change? 

It’s not as cold as it used to be! 
Over the last millions of years- The last 2.6 million years (to present day) are known as the 

Quaternary Period within the geological timescale. Across the whole of this period of time 

there have been fluctuations (changes) in global temperature.  

 

Overall you can see a there has been a gradual cooling during this period. Cold spikes are 

when there would have been glacial periods, warmer times between these are known as inter-

glacial periods. Today’s average temperature is higher than during almost all of the 

Quaternary period.  

 

Since 1880 to present day the average global temperature has risen by 0.85 DEGREES 

CELCIUS. Most of this increase has occurred since the mid-1970’s. This has become known 

as ‘global warming’, the most recent indication of climate change.  

 

 

 

Global effects of climate change 

 Many of the world’s glaciers and ice caps are shrinking 

 Arctic sea ice is less extensive than in the past, affecting wildlife such as polar bears. 

However, this may provide opportunities for ships to use the North West Passage in 

the future 

 Low-lying Pacific Islands such as the Maldives are under threat from sea-level rise 

 Sea levels may rise by 1, by 2100 flooding agricultural land in Bangladesh, Vietnam, 

India and China 

 

Evidence for climate change  

Oxygen and water trapped in ancient ice cores are examined by scientists to calculate the 

temperature at the time. They can be accurately dated and ice cores have been used to 

reconstruct temperature patterns from as long as 400 000 years ago. 



 

 Evidence for climate change 

Shrinking glaciers and 
melting ice 

 Glaciers, globally, are shrinking 
 It is estimated some will disappear by 2035 
 Arctic sea ice has thinned by 65% since 1975 

Rising sea level  Average global sea level has risen between 10 and 20cm in 
the past 100 years: 

 When temperatures rise and freshwater ice melts, more 
water flows to the seas from glaciers and ice caps.  

 When ocean water warms it expands in volume-this is called 
thermal expansion 

Seasonal changes  Tree flowering and bird migration is advancing 
 Studies show that 65 species nested an average of 9 days 

earlier than in the 1970s 

 

 

What are the natural causes of climate change? 

Natural causes of climate change 

1. Changes in the Earth’s orbit 

The Milankovitch cycles- scientists believe that these cycles affect the timings and seasons 

of the earth’s climate.  

 Eccentricity- The Earth orbits the sun mostly in a circular orbit. Around every         

100 000 years it is mildly elliptical (more like the shape of an egg). At this time the 

Earth is further away from the sun and it is thought that this coincides with cold 

(glacial) periods 

 Axial tilt- The Earth spins on an axis. Around every 41 000 years it spins on a slightly 

more extreme axis. This means that some parts of the earth will be further (and 

closer) to the sun.  

 Precession- This is a natural ‘wobble’ cycle that takes around 26 000 years. It will 

mean that at certain times some places on earth will receive more/less sunlight. 

 

2. Variations in heat output from the Sun 

Sometimes ‘sunspots’ are visible on the Suns surface. This is a time of high solar output. 

When sunspot activity is high the Sun gives off more heat. When sunspot activity is at a 

minimum the solar output is reduced and this can lead to lower temperatures on Earth.  

An example of this is between 1645-1715 when very few sunspots were observed. It was also 

a period of winters so severe that it was called a ‘Little Ice Age’. 

3. Volcanic activity 

Violent volcanic eruptions emit large amounts of ash, gases and liquids into the atmosphere. 



 Volcanic ash can block out the Sun, reducing temperatures on the Earth. This tends to 

be a short-term impact 

 The fine droplets that result from the conversion of sulphur dioxide to sulphuric acid 

act like tiny mirrors reflecting radiation from the Sun. This can last a lot longer and 

can affect the climate for many years.  

 

What are the human causes of climate change? 

Human causes of climate change 

The greenhouse effect 

Like a greenhouse, the atmosphere allows most of the heat from the Sun (short-wave 

radiation) to pass straight through it to warm up the Earth’s surface. However, when the 

Earth gives off heat in the form of long-wave radiation, some gases such as carbon dioxide 

and methane are able to absorb it. These gases are called greenhouse gases. 

In the same way that glass traps heat inside a greenhouse, the greenhouse effect keeps the 

Earth warm. Without this ‘blanketing’ effect it would be far too cold for life to exist on 

Earth.  

 

 

 

 

 

 

 

Increase in greenhouse gases being emitted 

 Carbon Dioxide- accounts for estimated 60% of the enhanced greenhouse effect. 

Global concentration of carbon dioxide has increased by 30% since 1850. This is due to 

the burning of fossil fuels, car exhausts and deforestation 

 Methane- accounts for 20% of the enhanced greenhouse effect. Has increased due to 

farm livestock, burning biomass for energy, rice farming and decaying organic matter 

in landfill sites and compost tips. 

 Nitrous oxides- accounts for very little but is very effective in capturing heat and has 

increased due to agricultural fertilisers, car exhausts, power stations and sewage 

treatments.  



For the first time in history, human activities appear to be affecting the atmosphere with 

potentially dramatic effects on the world’s climate. By the end of the century average global 

temperatures could rise by 1.8-4 °C. This could lead to a rise in sea level of 28-43cm.  

 

 

Managing the impacts of climate change 

Climate change management 

Alternative energy sources 

To help reduce carbon emissions 

many countries are turning to 

alternative sources of energy such 

as: 

 Hydro-electricity 

 Nuclear power 

 Solar, wind, and tides. 

These do not emit large amounts 

of carbon dioxide. Some are also 

renewable and will last into the 

future. The UK aims to produce 15% of its energy from renewable sources by 2020. There 

has been investment in renewable energy projects like wind power.  

Carbon capture 

Coal emits the most pollution of all fossil fuels. Carb capture and storage (CCS) uses 

technology to capture carbon dioxide produced from the burning of fossils fuel. Potentially 

90% could be captured that would otherwise end up in the atmosphere. 

The process works by capturing the gas, compressing it, transporting it by a pipeline to an 

injection well. Here it is injected as a liquid into the earth to be stored as a suitable 

geological reservoir.  

Planting trees 

Photosynthesis stores carbon dioxide within trees and also emits moisture into the 

atmosphere which form clouds and shelter the earth from radiation. 

International agreements 

2005- The Kyoto Protocol. Over 170 countries agreed to reduce carbon emissions by an 

average of 5.2% below their 1990 levels by 2012. Of the major gas emitters, only the USA 

and Australia refused to sign the treaty. 



2009- Copenhagen Accord.  It pledged to reduce emissions with financial support for 

developing nations to help them cope with the impacts of climate change. But there was no 

legally binding agreement. 

2015- Paris Agreement 2015- 195 countries adopted the first ever universal and legally 

binding global climate deal: 

 To ensure there is no further increase in the emission of carbon dioxide as soon as 

possible 

 To keep global temperature increase below 2 °C 

 To review progress every five years 

 US$100 billion a year to support climate change initiatives in developing countries by 

2020, with further finance in the future. 

There have been criticisms that many of these agreements are ‘promises’ or aims and not 

firm commitments. 

 

How can we adapt to climate change? 

In particular farmers will need to adapt to climate change as there will be a huge impact on 

agricultural systems across the world. 

Agricultural adaptation in low latitudes 

Greatest changes likely to occur here e.g. southern Africa and South Asia. Adaptations 

include: 

 Introducing drought resistant strains of crops 

 Shade trees can be planted to protect seedlings from strong sunshine 

 New cropping patterns can be introduced, e.g. changing planting/sowing dates 

Agricultural adaptation in middle latitudes 

A warmer climate in Europe and North America could mean that Mediterranean crops such as 

vines and olives may thrive. 

Managing water supply 

Droughts and flooding is already becoming more common. Unreliable rainfall and periods of 

water shortage require careful management. 

The Himalayas 

As glaciers are increasingly melting, people are less able to rely on their melt water as a 

source of water. 

Solution- The artificial glacier project collects water in the winter through a system of 

diversion canals and embankments and it freezes. When the ‘glacier’ melts in spring it will 

provide water for the local villages. 



Reducing risk from rising sea levels 

The Maldives 

The highest point on this group of islands in the Indian Ocean is just 2.4 m. Some climate 

models suggest that the islands may be uninhabitable by 2030 and submerged by 2070. 

Solution- Ultimately the entire population could be relocated to Sri Lanka or India. Building 

houses that are raised off the ground on stilts. Construction of sea walls- a 3m sea wall is 

being constructed around the capital Male with sandbags used elsewhere. 

 

Key words 

Climate Change- a change in global or regional climate patterns 

Greenhouse effect- the trapping of the sun's warmth in a planet's lower atmosphere 

Quaternary Period- A geological time period- the last 2.6 million years on earth 

Glaciers- a long standing mass of ice that moves slowly downhill 

Orbital changes- change in the earth’s orbit patterns 

 

Exam style questions 

1. Describe global effects of climate change (4 marks) 

2. Explain evidence to support climate change (6 marks) 

3. Discuss theories for natural causes of climate change (9 marks) 

4. Describe the greenhouse effect (3 marks) 

5. Explain 2 ways human impact the greenhouse effect (4 marks) 

6. Describe and explain environmental impacts of climate change (6 marks) 

7. State 2 alternative solutions to the use of fossil fuels (2 marks) 

8. Describe the benefits of carbon capture (4 marks) 

9. Discuss the effectiveness of international agreements to manage the impacts of 

climate change (6 marks) 

10.  Describe solutions to managing water supply (6 marks) 

 


