; Skeptical | ¥ L

This is the print version of the Skeptical Science article 'CO2 effect is saturated', which can be found at http://sks.to/saturate.

Is the CO2 effect saturated?

What The Science Says:
The notion that the CO2 effect is 'saturated' is based on a misunderstanding of how the greenhouse
effect works.

Climate Myth: CO2 effect is saturated

"Each unit of CO2 you put into the atmosphere has less and less of a warming impact. Once the
atmosphere reaches a saturation point, additional input of CO2 will not really have any major impact. It's
like putting insulation in your attic. They give a recommended amount and after that you can stack the
insulation up to the roof and it's going to have no impact." (Marc Morano, as quoted by Steve Eliot)

The mistaken idea that the Greenhouse Effect is 'saturated’, that adding more CO2 will have virtually no
effect, is based on a simple misunderstanding of how the Greenhouse Effect works.

The myth goes something like this:
e CO2 absorbs nearly all the Infrared (heat) radiation leaving the Earth's surface that it can absorbTrue!
e Therefore adding more CO2 won't absorb much more IR radiation at the surfaceTrue!
¢ Therefore adding more CO2 can't cause more warming FALSE!!!

Here's why; it ignores the very simplest arithmetic.

If the air is only absorbing heat from the surface then the air should just keep getting hotter and hotter. By
now the Earth should be a cinder from all that absorbed heat. But not too surprisingly, it isn't! What are we
missing?

The air doesn't justabsorb heat, it alsoloses it as welll The atmosphere isn't just absorbing IR Radiation
(heat) from the surface. It is also radiating IR Radiation (heat) to Space. If these two heat flows are in
balance, the atmosphere doesn't warm or cool - it stays the same.

Lets think about a simple analogy:

We have a water tank. A pump is adding water to the tank at, perhaps, 100 litres per minute. And an
outlet pipe is letting water drain out of the tank at 100 litres per minute. What is happening to the water
level in the tank? It is remaining steady because the flows into and out of the tank are the same. In our
analogy the pump adding water is the absorption of heat by the atmosphere; the water flowing from the
outlet pipe is the heat being radiated out to space. And the volume of water inside the tank is the amount
of heat in the atmosphere.

What might we do to increase the water level in the tank?

We might increase the speed of the pump that is adding water to the tank. That would raise the water
level. But if the pump is already running at nearly its top speed, | can't add water any faster. That would fit
the 'lt's Saturated' claim: the pump can't run much faster just as the atmosphere can't absorb the Sun's
heat any faster

But what if we restricted the outlet, so that it was harder for water to get out of the tank? The same
amount of water is flowing in but less is flowing out. So the water level in the tank will rise. We can
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change the water level in our tank without changing how much water is flowing in, by changing how much
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Similarly we can change how much heat there is in the atmosphere by restricting how much heakeaves the
atmosphere rather than by increasing how much is being absorbed by the atmosphere.

This is how the Greenhouse Effect works. The Greenhouse gases such as carbon dioxide and water vapour
absorb most of the heat radiation leaving the Earth's surface. Then their concentration determines how
much heat escapes from the top of the atmosphere to space. It is the change in what happens at the top of
the atmosphere that matters, not what happens down here near the surface.

So how does changing the concentration of a Greenhouse gas change how much heat escapes from the
upper atmosphere? As we climb higher in the atmosphere the air gets thinner. There is less of all gases,
including the greenhouse gases. Eventually the air becomes thin enough that any heat radiated by the air
can escape all the way to Space. How much heat escapes to space from this altitude then depends on how
cold the air is at that height. The colder the air, the less heat it radiates.
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(OK, I'm Australian so this image appeals to me)

So if we add more greenhouse gases the air needs to be thinner before heat radiation is able to escape to
space. So this can only happen higher in the atmosphere. Where it is colder. So the amount of heat
escaping is reduced.

By adding greenhouse gases, we force the radiation to space to come from higher, colder air, reducing the
flow of radiation to space. And there is still a lot of scope for more greenhouse gases to push 'the action’
higher and higher, into colder and colder air, restricting the rate of radiation to space even further.

The Greenhouse Effect isn't even remotely Saturated. Myth Busted!
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Basic rebuttal written by dana1981

Update July 2015:

Here is a related lecture-video from Denial101x - Making Sense of Climate Science Denial

[see video at this link.]
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Skeptical Science explains the science of global warming and examines climate
misinformation through the lens of peer-reviewed research. The website won the Australian
Museum 2011 Eureka Prize for the Advancement of Climate Change Knowledge. Members
of the Skeptical Science team have authored peer-reviewed papers, a college textbook on
climate change and the book Climate Change Denial: Heads in the Sand. Skeptical Science
content has been used in university courses, textbooks, government reports on climate
change, television documentaries and numerous books.

The Skeptical Science website by Skeptical Science is licensed under a Creative Commons Attribution 3.0 Unported
License.
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