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Understanding the Greenhouse Gas Effect

Introduction

The Greenhouse Gas (GHG) effect is a naturally occurring process that can be compared to 
wrapping Earth in a blanket to keep it at a comfortable, and in the case of Earth a habitable 
temperature that supports life. Without GHGs in the atmosphere, Earth’s average temperature 
would be approximately -18°C instead of the current 15°C1. Since the industrial revolution, 
human activity has increased the amount of GHGs in the atmosphere2 causing the average 
temperature of Earth to rise approximately 1°C3. Consequently, this has and will continue to 
result in severe, predominantly negative impacts on humans and global ecosystems.

The GHG effect may seem like a daunting concept, but at a high-level can be explained 
relatively simply. This document seeks to support those interested in learning about the GHG 
effect and includes an easy to understand diagram with simplified explanations for  
all audiences. 

How Do GHGs Heat up Earth?

Earth’s atmosphere is primarily composed of nitrogen (78%) and oxygen (21%), both of which 
are not GHGs. GHGs, such as carbon dioxide, make up a small fraction (approximately 0.1%) of 
Earth’s atmosphere. However, unlike nitrogen and oxygen, GHGs can vibrate, stretch, and bend 
to absorb and trap heat. This flexibility allows GHGs to keep heat in the atmosphere for longer 
periods. Therefore, the more GHGs in the atmosphere the greater the warming effect. 

See the diagram and explanations below for a summary.

This simple interactive link effectively shows how the greenhouse gas effect works.

https://ww2.kqed.org/quest/2014/12/12/how-do-greenhouse-gases-work/


Greenhouse Gases

Greenhouse Gases

1 The sun gives off energy, most of which enters
the atmosphere and is absorbed by Earth, warming it.

2

3

Earth returns most of the incoming 
energy back into the atmosphere 
as heat, which is a different form 
than how it entered. The ability of 
Earth to re-remit heat is critical to 
maintain the planet’s constant 
average temperature and 
prevents the surface from 
heating up too much.

Re-emitted heat from the Earth can 
be absorbed by GHGs in ways that 
the initial incoming energy cannot. 
Absorbed heat can then be redi-
rected back to Earth or transferred 
to other GHGs in the atmosphere 
to continue to trap heat.

The Greenhouse Gas Effect
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The Greenhouse Gas Effect – Expanded Scientific Explanation

1. The energy released from the sun is called short wavelength radiation (SWR)4, and 
primarily comes in the form of visible light, which we can see, and ultra violet (UV) light, 
which causes sunburns. SWR carries a lot of energy because the sun is so hot and has a 
lot of energy to give off. It should be noted that the shorter the wavelength the greater 
the amount of energy associated with that wavelength. About 45% of the sun’s energy is 
either absorbed or reflected back into space once it hits the atmosphere and clouds, the 
remaining 55% makes it to Earth’s surface5, warming it. 

2. In order to keep a stable temperature Earth emits infrared radiation (IR) i.e. the amount 
of energy that Earth emits is close to the amount it absorbs. 

3. Re-emitted IR from Earth’s surface has a longer wavelength than the SWR from the sun; 
it’s the difference in wavelength that allows GHGs to interact with and absorb/trap IR. 
The greater the concentration of GHGs in the atmosphere the harder it is for the IR to 
escape back to space and create that stable energy balance.


