Simplified Representation of Atmospheric Greenhouse Effect
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S = Solar radiation absorbed by the Earth (remember this is currently 70% of the total energy from the sun that strikes the top of Earth’s atmosphere). The majority is visible radiation that passes through the atmosphere and is absorbed by the ground surface. For the most part, visible photons from the sun are not absorbed by gas molecules in the atmosphere and pass through.
E = Infrared radiation emitted from the Earth’s surface. Most of this radiation is absorbed by greenhouse gases in the atmosphere before reaching outer space. Note: infrared photons have less energy than visible photons and thus interact differently with gases in the atmosphere than visible light. Most infrared photons are absorbed by gas molecules in the atmosphere.
A = Infrared radiation emitted by greenhouse gases in the atmosphere. The atmosphere emits radiation energy upward away from the Earth and downward, which is absorbed by the ground surface.

· Emission to space balances S. This must be true for the planet to be in radiative equilibrium (S = A).
· Emission to the surface is another source of radiation energy for the surface  (S + A). Thus the surface is warmer than it would be if radiation from the Sun were the only source of radiational heating.
Basics of the greenhouse effect: The atmosphere allows much of the Sun’s radiation to pass through to the surface where it is absorbed. The atmosphere absorbs the majority of the radiation emitted by the Earth’s surface. The atmosphere emits radiation both upward and downward. Thus a portion of the radiation energy emitted by the surface is returned back to the surface, keeping it warmer than it would be without an atmosphere. Most of the radiation energy emitted to space is coming from the colder atmosphere, which means that the Earth’s surface temperature can be higher than the radiative equilibrium temperature of the planet. 
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