
L’effetto serra e il riscaldamento 
globale
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The “Greenhouse Effect”

❉ The Earth’s surface thus receives energy 
from two sources: the sun & the 
atmosphere 
– As a result the Earth’s surface is ~33°C warmer 

than it would be without an atmosphere

Greenhouse gases are transparent to 
shortwave but absorb longwave radiation 
– Thus the atmosphere stores energy 



1. Shorter, high
Energy wavelengths 
Hit the earths
Surface

2. Incoming energy 
Is converted to heat



3. Longer, infrared
Wavelengths hit
Greenhouse gas
Molecules in the
atmosphere

4. Greenhouse gas
Molecules in the
Atmosphere emit
Infrared radiation
Back towards earth
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Absorption Spectra of Atmospheric Gases
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Selected Greenhouse Gases

• Carbon Dioxide (CO2)
– Source: Fossil fuel burning, deforestation 
❉ Anthropogenic increase: 30%
❉ Average atmospheric residence time: 500 years

❉ Methane (CH4)
– Source: Rice cultivation, cattle & sheep ranching, decay 

from landfills, mining 
❉ Anthropogenic increase: 145%
❉ Average atmospheric residence time: 7-10 years 

❉ Nitrous oxide (N2O)
– Source: Industry and agriculture (fertilizers) 
❉ Anthropogenic increase: 15%
❉ Average atmospheric residence time: 140-190 years



Greenhouse Effect & Global Warming

• The “greenhouse effect” & global 
warming are not the same thing. 
– Global warming refers to a rise in the 

temperature of the surface of the earth 
❉

• An increase in the concentration of 
greenhouse gases leads to an 
increase in the the magnitude of the 
greenhouse effect.  (Called enhanced 
greenhouse effect) 
– This results in global warming



Climate Change vs. Variability



Climate Change vs. Variability

Even in a stable climate regime, there will always 
be some variation (wet/dry years, warm/cold 
years) A year with completely “average” or 
“normal” climate conditions is rare 

Climate variability is natural. 

The challenge for scientists is to determine 
whether any increase/decrease in precipitation, 
temperature, frequency of storms, sea level, etc. 
is due to climate variability or climate change.
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