
How does climate change work? 

How CO2 effects temperature 
https://en.wikipedia.org/wiki/Greenhouse_effect 

The Greenhouse Effect was discovered over the period 1820 to 1896. Joseph Fourier, Claude 
Pouillet, Eunice Newton Foote, John Tyndall and Svante Arrhenius all developed the theory 
and experimental proof of how gasses in the atmosphere control the Earths temperature. 

Water vapour is the primary greenhouse gas that keeps the Earth warm, making up to 4% of 
the atmosphere. It acts like a filter blanket, allowing in the sun’s short wavelength energy to 
warm the Earth, but reflecting back down to Earth some of the long wavelength infrared energy 
that the Earth radiates from being warmed by the sun. Without this blanket of water vapour, the 
heat energy would be lost to space and the Earth would be way too cold, -18 C, instead of our 
cozy average of 14 C. However, the blanket has a small window of infrared energy wavelengths 
that it does not reflect back and this window allows heat to escape to space. 

CO2 is a secondary greenhouse gas making up only 0.04% of the atmosphere. It also acts like 
a filter blanket but it reflects back infrared energy wavelengths in the small window left open by 
the water vapour. This allows CO2 to act like a fine-tuning thermostat to regulate the Earth’s 
temperature by degrees. More CO2 reduces the heat escaping through the window and the 
Earths temperature rises. Less CO2 increases the heat escape through the window and the 
Earths temperature drops. 
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The CO2 cycle 
https://en.wikipedia.org/wiki/Carbon_cycle 

Over the last million or so years, the Earth has had a happy balance of oxygen (O2) and carbon 
dioxide (CO2) that is created by and supports the life of plants and animals on the Earth. In a very 
basic view, animals take in oxygen and give off CO2 where as plants take in CO2 and give off 
oxygen. The animals are the sources of CO2 where the plants are the sinks for CO2 and the 
Earths atmosphere is the reservoir for the exchange of CO2. 

In the picture on the left, the bathtub represents our atmosphere and the water level is the 
amount of CO2 in our atmosphere. This picture shows how for the past 800,000 years (not 
including the latest 200 or so years) the flow of CO2 into the tub and flow of CO2 out of the tub 
had maintained a steady range of CO2 in the tub. The figure also shows how the level of the tub 
affects the CO2 window for heat escape in the atmosphere. 

What has changed? 
The picture on the right shows what happened when in the 1800s we discovered how to tap into 
“fossil fuels”. This additional fossil fuel produced carbon had not previously been part of the  
carbon cycle. We started adding it to the atmosphere through burning of coal, oil and gas. We 
also started producing 10 times more cement in the past 50 years which now makes up 10% of 
our CO2 emissions.  Fossil fuels and cement are two sources of carbon the earth didn’t have to 
deal with before. At the same time, we have also cleared vast amounts of forest and fields, which 
decreases the capacity of the earth to reduce the amount of CO2. 

This small increase in inflow and small decrease in outflow has slowly raised the level of the tub 
and reduced the CO2 window, thus trapping more heat and raising the Earth’s temperature. 
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What’s causing climate change? 

• Fossil Fuel Burning, Making Cement, Deforestation 

These are the causes of the dramatic CO2 increase and the resulting Climate Crisis. 
https://www.canada.ca/en/environment-climate-change/services/climate-change/causes.html 

How much is coming from where? 
Climate change is a world problem but Canadians have some pretty poor numbers. 
We are in the top ten worst emitters out of 250 countries. 

Canadians average 15 tons per capita 
Industrialized countries are at 11 tons 
The rest of the world averages 4 tons. 

We all need to be at 2 tons or below! 

How much is coming from What Activity? 
Estimates vary greatly by country but in general: 

50% from fossil fuel generated electricity and heat production 

25% from transportation 

20% from manufacturing & construction 

5% from other sources 
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How much is coming from What Activity? 

https://ourworldindata.org/co2-and-other-greenhouse-gas-emissionsjhlkhjljhlkhi 
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What are the effect of climate change? 
https://www.canada.ca/en/health-canada/services/climate-change-health.html#a2 

Property Damage from forest fires due to more intense hot dry summers. 

Property Damage from flooding due to more intense rainfall. 

Health Risks from heat waves resulting in aggravated respiratory illness and possible death. 

Health Risks due to migration of diseases such as: Lyme disease, Rabies and West Nile 

virus. Health Risks from flooding causing contaminated drinking water and living conditions. 

Climate Refugees. Millions being displaced from their homes resulting in pain and social 
dislocation. 
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