
	

	
The Basics of Climate Change 

 
What is climate change? 
 
According to the Met Office, ‘climate change is a large-scale, long-term shift in the planet's 
weather patterns and average temperatures.’ Global warming is often another term used to 
reference the same phenomenon. Anthropogenic climate change refers to changes to weather 
patterns and temperatures as a result of human action. The graph below shows temperature 
change since 1850, with considerable temperature increase since 1950. 
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Causes of climate change 
 
Through years of observations, scientists have now developed an understanding that climate 
change is the result of greenhouse gases caused by human activity, since the Industrial 
Revolution. In its Fifth Assessment Report, the Intergovernmental Panel on Climate Change 
(IPCC), a group of independent scientific experts from all over the world, concluded there's a 
more than a 95% probability that human activities over the past 50 years have warmed our 
planet. 
 
Greenhouse gases include water vapour, nitrous oxide, carbon dioxide and methane, which act as 
a blanket around the Earth. These gases absorb heat, which is then re-emitted in all directions, 
stopping the suns radiation from bouncing back into space. 
 

• Carbon dioxide is released from human activities such as burning fossil fuels, 
deforestation and land use changes. Since 1950, the global carbon dioxide emissions 
from human activity have increased by over 400% (Committee on Climate Change). 
Atmospheric CO2 is at its highest level for at least 800,000 years, reaching over 400 parts 
per million today (Met Office). 

• Methane occurs in much smaller quantities than Carbon Dioxide, but it produces 21 
times as much warming as CO2. About two thirds of methane comes from man made 



	

sources such as the burning of fossil fuels and drilling for natural gas, but it is also a gas 
which is produced naturally (BBC Weather Centre). 

• Nitrous oxide, when released in large amounts contributes significantly to global 
warming. Sources include car exhaust fumes and the use of synthetic fertiliser in 
agricultural activities. Though it makes up an extremely small part of the atmosphere, it 
is 200 to 300 times more effective at trapping heat that CO2 (BBC Weather Centre). 

• Halocarbons include a variety of different gases, and they very rarely occur naturally. 
They are found in products like refrigerators, air conditioning and aerosol cans. The 
most well known gases within this area are CFCs. 

• Water vapour is a ‘feedback’ greenhouse gas and also the largest contributor to the 
‘greenhouse effect.’ Cold air holds very little water vapour but warmer air can contain up 
to 4% water vapour. As air temperatures increase through climate change, more water 
vapour can be held in the atmosphere causing positive feedback (see below for an 
explanation of a feedback loop). 
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Feedback effects 
 
A feedback loop refers to a vicious circle, with a positive feedback accelerating temperature rise, 
and a negative feedback slowing down warming. 
 
Melting Ice 
 
The impact of melting ice is one example of a positive feedback loop in climate change. Because 
ice is white, it has what is called a high albedo, which means high reflectivity. This means that ice 
reflects the suns rays back into space, limiting the amount of warming. However, once the ice 
melts, the darker coloured water below the ice is revealed. This darker coloured water absorbs 
more of the suns radiation, which in turn leads to more warming and more ice melting and so on. 
 
 
 



	

 
Increasing temperatures 
 
Each of the last three decades has been successively warmer than any other preceding decade 
(Met Office) and all 16 years of the twenty-first century rank among the 17 warmest years on 
record. In England, average temperatures are between 0.5°C and 1°C higher than they were in 
the 1970s (Committee on Climate Change). Though warming has not been uniform across the 
planet, the upward trend in the globally averaged temperature shows that more areas are warming 
than cooling (NOAA).  
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In Europe, heat waves like the 2003 event, which killed 70,000 people are already ten times more 
likely than a decade ago (Carbon Brief). 
 
The impact of extra heat for our planet 
 
Since the late 19th Century, the planets average surface temperature has increased by 
approximately 1°C. W still have the chance to limit global temperatures to below 2°C if we take 
urgent action. However, if no action is taken global temperatures could rise to beyond 7°C or 
more. 
 
Oceans 
 
The oceans have absorbed 90% of this increased heat. (Only about 1% of the remaining heat is 
stored in the atmosphere, the rest heats the land and ice- ECIU). Global sea level has risen by 
20cm on average around the world since the late 19th Century: 



	

• Ocean water also expands as it warms, contributing further to sea level rise. 
• Increasing temperatures melt glaciers and other ice, increasing the volume of water in 

the oceans. 
 
Sea level is projected to rise another 1 to 4 feet by 2100. 
 
Ocean Acidification is the result of more carbon dioxide being absorbed by oceans, resulting in 
oceans becoming progressively more acidic. The amount of carbon dioxide absorbed by the 
upper layer of the oceans is increasing by about 2 billion tonnes per year (Copenhagen 
Diagnosis), representing a 30% increase in acidity since pre-industrial times (NOAA).  If 
emissions continue rising at their current rate, it is predicted that the ocean will become 
more acidic than it has been for 50 million years (ECIU). 
 
Impacts of Ocean Acidification 
 
Increased acidity inhibits shell growth of marine organisms such as mussels, lobsters, 
shrimp and even some species of fish. This will have impacts further up the food chain 
and also affect the human populations who rely on the harvesting of shellfish for their 
livelihoods. 
 
Ocean acidification also poses a threat to coral reefs, which form some of the most 
biodiverse habitats in the ocean. Corals must extract calcium from the water to form their 
hard outer skeleton, which requires a specific pH. Ocean acidification therefore impacts 
the ability of corals to develop, and also impacts their ability to respond to damage caused 
by other human activities as a result of tourism for example. 
 
Temperature changes in the ocean can also impact corals, causing them to ‘bleach’ which is 
when coral polyps expel the algae that lives inside of them due to higher temperatures. The 
coral turns completely white and is at risk of dying if the algae aren’t reabsorbed. 
Temperature increases of only 1-2 Celsius above normal during summer can induce 
bleaching. 
 
Research from the U.N. Convention on Biological Diversity found that damage to reefs by the 
end of this century alone would cause an economic loss of $1 trillion annually. 
 
You can read a full briefing on ocean acidification from ECIU here. 
	
Ice Sheets 
 
Data from NASA's Gravity Recovery and Climate Experiment show Greenland lost and average 
of 281 billion tons of ice per year between 1993 and 2016, while Antarctica lost about 119 billion 
tons during the same time period. 
 
Nature 
 
Global warming is likely to be the greatest cause of species extinctions this century (WWF). The 
Intergovernmental Panel on Climate Change says a 1.5°C average rise may put 20-30% of species 
at risk of extinction. Climate change is happening too quickly for species to adapt. Experts 
predict that one quarter of Earth’s species will be headed for extinction by 2050 if urgent action 
isn’t taken (The Nature Conservancy).  
 
 
 
 



	

Changing rainfall patterns 
 
There is evidence that rainfall patterns are changing depending on location. For example, the Met 
Office reports that rainfall has increased in the mid-latitudes of the northern hemisphere since 
the beginning of the 20th century. There are also seasonal changes. For example the UK's 
summer rainfall is decreasing on average, while winter rainfall is increasing and heavy rainfall 
events have become more intense. 
 
Climate change projections 
 
Greenhouse gas emissions are likely to continue rising and therefore further climate change is 
also likely. Once in the atmosphere, carbon dioxide can continue to affect the climate for 100 
years or more, meaning it has a very long time to build up and affect our climate. Some of the 
CO2 in our atmosphere was emitted before World War I. 
 
The IPCC has identified a range of concerns for the future, including: 

• Increased likelihood of extreme weather events 
• Worsened impacts on the world’s poorest and most vulnerable populations  
• Both environmental and economic damage 
• Large scale events such as sea level rise and the melting of entire ice sheets. 

What would a 2-degree rise mean for the planet? 
 
The Paris Agreement, made in 2015 sets out a commitment to keep global temperature rise “well 
below 2 °C above pre-industrial levels,” while “pursuing efforts to limit the temperature increase 
to 1.5 °C.” 
 
European Geosciences Union published a study in April 2016 that examined the impact of a 1.5 
degree Celsius versus a 2.0 degree C temperature increase by the end of the century. They found 
that the jump from 1.5 to 2 degrees—a third more of an increase—raises the impact also by 
roughly one third (NASA): 

• Heat waves would last around a third longer 
• Rain storms would be about a third more intense 
• Sea increase rise would be approximately one third higher 
• The percentage of coral reefs at risk of severe degradation would be roughly one third 

greater 
• Some regions would feel more of an impact. For example water availability in the 

Mediterranean would fall by 9% under 1.5C of warming but 17% under 2C. 
 
But in some cases, impacts would be much more severe.  The research found that at 1.5 C, 
tropical coral reefs stand a chance of adapting but at 2 C, their chance of recovery vanishes. With 
a 2-degree temperature rise, low-lying islands risk being wiped from the map. At 2 degrees, 
scientists predict a sea level rise of 10cm more than if warming was contained to 1.5 degrees. 
 
An IPCC report answering the question above in much more detail is to be released in autumn 
2018- watch this space! 
 
 
Climate Change in the UK 
 
The Met Office produces ‘State of the UK Climate’ reports annually. The following image is a 
summary from their 2016 report. The 2017 report is due to be released in July 2018.  
 



	

 
UK Indicators of Climate Change 

Source: Met Office 2017 


