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1. What is the greenhouse effect? 

2. Greenhouse gases (GHGs)

3. Absorption of infrared radiation by GHGs in the atmosphere

4. Radiative forcing of GHGs

5. Human and natural influences on global temperature

Content



• natural process
that increases the 
temperature of the 
Earth´s lower 
atmosphere by
~33°C (beneficial)

… makes the Earth 
liveable for humans

Greenhouse effect

https://energyeducation.ca/encyclopedia/Greenhouse_effect

https://energyeducation.ca/encyclopedia/Greenhouse_effect


Greenhouse effect



www.ipcc.ch



Who discovered the greenhouse effect?

1824: Joseph Fourier 1896: Svante Arrhenius 

Earth’s atmosphere functions
similarly to a „hotbox“

„Hot-house theory” 
of the atmosphere

https://cs.wikipedia.org/wiki/Joseph_Fourier https://en.wikipedia.org/wiki/Svante_Arrheniuscalibri

https://cs.wikipedia.org/wiki/Joseph_Fourier
https://en.wikipedia.org/wiki/Svante_Arrheniuscalibri
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Greenhouse gasses

https://old-ib.bioninja.com.au/standard-level/topic-4-ecology/44-climate-change/greenhouse-gases.html

https://old-ib.bioninja.com.au/standard-level/topic-4-ecology/44-climate-change/greenhouse-gases.html


Water vapor

• the most abundant GHG overall
• the reason or the consequence of global warming?



Carbon dioxide (CO2)

• 2/3 of the total heating influence of all human-produced GHGs

• concentration of 422 ppm (January 2024)
https://gml.noaa.gov/ccgg/trends/global.html

• burning of fosil fuels, soil waste, trees and wood products, land use 
changes

• CO2 dissolves well into the water – ocean acidification (pH dropped
from 8,21 to 8.21 since the start of the Industrial Revolution)

• warmer oceans dissolve less CO2 – higher concentration of CO2 in 
the atmospfere

https://gml.noaa.gov/ccgg/trends/global.html


Carbon Cycle Reservoirs

https://contrib.pbslearningmedia.org/WGBH/pcep14/pcep14_int_co2cycle/index.html#img2_toggle

https://contrib.pbslearningmedia.org/WGBH/pcep14/pcep14_int_co2cycle/index.html#img2_toggle


How much CO2 is in the atmosphere?

https://www.bbc.com/news/science-environment-41604760

https://www.youtube.com/watch?v=gbxEsG8g6BA

https://www.youtube.com/watch?v=x1SgmFa0r04

https://www.bbc.com/news/science-environment-41604760
https://www.youtube.com/watch?v=gbxEsG8g6BA
https://www.youtube.com/watch?v=x1SgmFa0r04


Temperature and CO2

https://contrib.pbslearningmedia.org

422 ppm in 2024https://contrib.pbslearningmedia.org/WGBH/pcep14/pcep14_int_co2cycle/index.html#img2_toggle

https://contrib.pbslearningmedia.org/
https://contrib.pbslearningmedia.org/WGBH/pcep14/pcep14_int_co2cycle/index.html#img2_toggle


Methane

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases

• emitted during the production and transport of coal, natural gas, 
and oil; from livestock and other agricultural practices, land use, 
decay of organic waste in municipal solid waste landfills

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases


Nitrous oxide N2O

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases

• emitted during agricultural, land use, and industrial activities; 
combustion of fossil fuels and solid waste; during treatment of
wastewater

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases


Ozone

troposférický ozón

vzniká působením slunečního záření na oxidy dusíku

koncentrace 40

od r. 1900 zdvojnásobení koncentrace

nedostatek spolehlivých měření

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases

• In the stratosphere - blocks ultraviolet radiation which is harmful
to plant and animal life

• In the troposphere - harmful to human health, the major 
component of photochemical smog

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases


Fluorinated gases hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), 
sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3)

• synthetic, powerful GHGs that are emitted from a variety of 
household, commercial, and industrial sources (aerosols,
refrigerators, plastic foam, solvents, pharmaceutical industry)

• ozone-depleting
substances in the 
stratosphere

• small quantities X 
strong GHE in the
atmosphere





Radiative forcing of GHGs

• predictor of globally-averaged temperature change

• the more radiative force a gas is (ie, the more it affects the 
energy balance of the atmosphere per unit mass), the smaller 
the amount is sufficient to affect processes in the atmosphere.

• an increase in the radiation effect by 1 W/m2 will increase the 
surface temperature by 0.5°C.



Radiative forcing of GHGs

contributions to temperature
changes: 

• positive radiative forcings = 
temperature increase

• negative radiative forcing = 
temoperature decrease



Climate factors - global mean radiative forcings 

IPCC, AR6, 2021



Global warming potential (GWP) and CO2 equivalents

- comparisons of the global warming impacts of different gases

GWP - a measure of how much energy the emissions of 1 ton of a 
gas will absorb over a given period of time, relative to the
emissions of 1 ton of CO2

CO2 equivalent - is the amount of CO2 that has the same
equivalent contribution to the greenhouse effect of the
atmosphere as the given amount of certain gas



Global warming potential (GWP) and CO2 equivalents

https://en.wikipedia.org/wiki/Greenhouse_gas

https://en.wikipedia.org/wiki/Greenhouse_gas


Human and natural influences on 

global temperature

https://www.epa.gov/climatechange-science/causes-climate-change

https://www.epa.gov/climatechange-science/causes-climate-change


Human-induced warming – actual value

https://www.globalwarmingindex.org/

https://www.globalwarmingindex.org/


Human-driven causes of climate change

zttps://www.nrdc.org/stories/what-are-causes-climate-change#human

https://www.nrdc.org/stories/what-are-causes-climate-change#human
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