Greenhouse gases in Earth's atmosphere

Greenhouse gases are components of the Earth's atmosphere that can trap heat,
leading to the greenhouse effect. While the greenhouse effect is a natural
phenomenon that warms the Earth's surface, human activities have significantly
increased the concentrations of certain greenhouse gases, enhancing the
greenhouse effect and contributing to global warming. Here are some key
greenhouse gases:

1. Carbon Dioxide (CO2):
« Major Sources: Combustion of fossil fuels (coal, oil, and natural gas),

deforestation, industrial processes, and certain chemical reactions.

« Role: Carbon dioxide is the primary greenhouse gas responsible for
anthropogenic (human-induced) global warming. It has a long atmospheric
lifetime, contributing to the persistence of its warming effect.

2. Methane (CH4):
« Major Sources: Agriculture (livestock digestion and rice paddies), fossil fuel

extraction and use, landfills, and certain industrial processes.

* Role: Methane is a potent greenhouse gas with a higher warming potential
than carbon dioxide over a shorter time frame. However, it has a shorter
atmospheric lifetime.

3. Nitrous Oxide (N20):

« Major Sources: Agricultural and industrial activities, including the use of
nitrogen-based fertilisers and certain industrial processes.

» Role: Nitrous oxide is a long-lived greenhouse gas with a warming potential
higher than carbon dioxide. It also contributes to ozone depletion.

4. Water Vapor (H20):
« Major Source: Evaporation from oceans, lakes, and rivers.
» Role: Water vapour is the most abundant greenhouse gas, but its

concentration is primarily controlled by natural processes. It amplifies the
warming effect of other greenhouse gases through feedback mechanisms.



5. Ozone (03):

« Major Source: Ozone occurs naturally in the Earth's stratosphere and
troposphere. Ground-level ozone is a byproduct of industrial and vehicle
emissions.

» Role: While ozone in the stratosphere protects life on Earth by absorbing
harmful ultraviolet (UV) radiation, ground-level ozone is a greenhouse gas and
an air pollutant.

6. Chlorofluorocarbons (CFCs), Hydrochlorofluorocarbons (HCFCs),
Hydrofluorocarbons (HFCs), and Perfluorocarbons (PFCs):

» Major Sources: Industrial processes, refrigeration, air conditioning, and some

manufacturing activities.

» Role: These synthetic gases, known as "halogenated gases," have high global
warming potentials and can persist in the atmosphere for a long time,
contributing significantly to the greenhouse effect.

7. Sulfur Hexafluoride (SF6):
« Major Sources: Industrial processes, electrical equipment, and the production

of certain materials.

» Role: SF6 is a synthetic gas with an extremely high global warming potential. It
has a long atmospheric lifetime and contributes to the greenhouse effect.

8. Black Carbon (Soot) and Brown Carbon:
« Major Sources: Incomplete combustion of fossil fuels and biomass, industrial

processes.

* Role: These particles can absorb sunlight and contribute to atmospheric
warming. While not gases, they play a role in climate change.

9. Fluorinated Gases:
« Major Sources: Various industrial applications, including semiconductor

manufacturing and the production of aluminium and magnesium.

» Role: These gases include a variety of compounds with high global warming
potentials, contributing to climate change.

Understanding and monitoring the concentrations of these greenhouse gases are
essential for assessing the impact of human activities on the Earth's climate.



International efforts, such as the Paris Agreement, aim to mitigate greenhouse gas
emissions and limit global temperature increases to address climate change.

Copyright 2024 Kim Perrier ©



	1. Carbon Dioxide (CO2):
	2. Methane (CH4):
	3. Nitrous Oxide (N2O):
	4. Water Vapor (H2O):
	5. Ozone (O3):
	6. Chlorofluorocarbons (CFCs), Hydrochlorofluorocarbons (HCFCs), Hydrofluorocarbons (HFCs), and Perfluorocarbons (PFCs):
	7. Sulfur Hexafluoride (SF6):
	8. Black Carbon (Soot) and Brown Carbon:
	9. Fluorinated Gases:

