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I do not support the EPA regulating CO2 as a Greenhouse gas.

On May 18, 2009, I spoke at the EPA public hearing on climate in Arlington, VA. These are my written comments that expand on what I said.

I have 4 main points

· Don't compare raw data with averaged data unless it is made clear

· Make important references free to the public

· Greenhouse gases cool the atmosphere, adding more will not make the atmosphere warmer

· The theory of Radiative Forcing needs to be made clear, simple equations are not enough

Point 1- Comparing current data with smoothed ice core data

Many people compare current CO2 data with ice core data. However, it is never indicated that the ice core data has been smoothed with a 1,000 to 5,000 year moving average. For instance, the second sentence of the summary for this public hearing says

"Concentrations of greenhouse gases are at unprecedented levels compared to the recent and distant past." 

but it does not mention that raw data is being compared to filtered data. There is no mention that the actual data that the ice core averages are based on could be 2 or 3 times higher than the values we are shown. 

When snow falls, there are air spaces between the ice crystals. After about 10m of snow accumulates, some of the snow begins to recrystalize as ice. This is when some of the current atmosphere becomes trapped in bubbles. After about 100m of snow accumulates, all of the snow at the original surface has become ice. This layer between the first recrystalization and 100% recrystalization is called the "firn". The air in the firn that is not yet trapped in bubbles continues to track the composition of the atmosphere. As a result, a small amount of the current atmosphere is sampled (trapped) each year. In Antarctica, this process can take over 5,000 years. As a direct result, any gas concentration determined via ice core analysis is effectively filtered by a varying 1,000 year to 5,000 year moving average. (The exact number of years varies depending on how much snow falls.)

Additional data smoothing occurs in the way gas is extracted from the cores since each sample requires crushing about 40 grams of ice. The references I've read do not indicate how many years of accumulation this represents, but it is clear that individual bubbles are not sampled.

The basic result is that the maximum and minimum CO2 values are not represented in the available filtered data. In addition, moving averages of this sort always place the filtered peaks later in time than were the actual peaks occur. In fact, this natural averaging may explain why the observed peaks almost always occur significantly after the maximum temperatures. This type of temporal shift is easily observed when adding a moving average to stock data.

With stocks, it is common to compare raw data with filtered data. But it is always made clear. If my stock broker compared today's stock price with a 200 day moving average from last year, but implied that he was comparing raw data with raw data, and convinced me to buy or sell based on that, "misleading" is not the word my lawyer would use when I tried to recover my losses. Yet, this is exactly the type of comparison the EPA and the IPCC have made - comparing raw data with filtered data ... and not explicitly saying so.

It is possible, even extremely likely, that peak CO2 values in the past were 2 or 3 times higher than indicated by the filtered values we are shown. Expressed another way, if the same 5,000 year moving average used on the ice core data was applied to the current data, the current "highest peak ever" would, in fact, be about average. Nothing to get excited about.

This same argument applies to temperature comparisons, except that the moving averages are 50 to 100 years in length, not 1,000 to 5,000. 

References:

Convective mixing of air in firn at four polar sites, Kenji Kawamura et al., Earth and Planetary Science Letters 244 (2006) 672–682

http://web.archive.org/web/20080221211341/http://icebubbles.ucsd.edu/Publications/firn_convection_four_sites.pdf

Historical Carbon Dioxide Record from the Vostok Ice Core, Barnola, et al., 

http://cdiac.ornl.gov/trends/co2/vostok.html

Point 2 - Price to read the articles

I have tried to do a lot of research on Global Warming and the related physics. However, many articles are not available to me because they cost $40 to $70 each to read them.

Before the EPA makes a decision, I request that full text copies of all related documents be made freely available to the public. Having to pay $40 or $70 to read the each journal article that the EPA decision is based on is not in the public's interest. 

Point 3 - What Greenhouse Gases actually do

The IPCC description of the Greenhouse effect is not complete. You always hear that Greenhouse gases warm the surface by 33°C, but most sources forget to mention that they also cool the atmosphere by more than 100°C. If the atmosphere was just nitrogen, with no Greenhouse gases, the temperature of atmosphere would be about 121°C (249°F), well above the boiling point of water. It is the Greenhouse gases that cool the atmosphere. 

With the current atmosphere, while Greenhouse gases absorb heat via IR radiation, additional heat is added by conduction from the surface. (For instance, the air over a hot road is heated by conduction, not radiation.) However, since the atmosphere loses heat only by IR emissions, Greenhouse gases always release more heat than they absorb. Therefore, adding more Greenhouse gases to the atmosphere will cause it to cool, not get warmer. It is this ability to cool the atmosphere as it warms the surface that most people seem to miss. In the specific case of increasing CO2, the data I've seen indicates that the additional heating at the surface will be negligible. 

A lot is said about how the extra CO2 will not allow several watts of energy to escape from the surface directly to space. The assumption is that, therefore, the surface must get warmer. However, it is more accurate to assume that the atmosphere will simply release the extra heat to space and that the surface temperature simply will not change. It all depends on how the atmosphere actually works, not on how the IPCC wants it to work.

I have written a paper explaining this in detail and included it with these remarks. The bottom line, based on my own, unpublished research, is that adding CO2 to the atmosphere will not cause increased radiation at the surface. To be clear, increasing the concentration of CO2 in the atmosphere by a factor of ten (10) will not change the radiation reaching the surface of the planet. 

As for publishing my paper, major journals want about $3,000 to publish an article. As a private citizen, I simply can not justify that kind of expense. In addition, once it was published, then no one would be allowed to read it unless they were part of the "scientific community". (As mentioned in point 2 above, many published papers have an associated cost to read them.) I wish that there was some way to access a peer review process and still have the article available to everyone. Even if parts of my theory are wrong, the reasons that they are wrong should be a part of the public discourse.

Point 4 - The theory of Radiative Forcing

I have tried for some time to discover how Radiative Forcing is determined. I have never found enough information to verify the equations cited in the sources. I suspect that the information is so hard to find because no one wants their assumptions to be reviewed. Therefore, before deciding to regulate CO2, I request full disclosure on how these magic numbers are computed. Specifically, I suspect that the thickness of the entire atmosphere is used to compute the effect of doubling CO2. However, my analysis indicates that IR radiation from only the lower 800m affects the surface temperature. If true, this would have a significant impact on the projected temperature change.

I have seen the equations in the IPCC reports. Actually, these change a bit each time a new report is produced. However, the changes are just glossed over and never justified. It is my assumption that the changes are just tweaks to make the models produce the desired results and not changes based on sound science and the collected data. Several papers hint that the changes are based on major reinterpretations of the ice core data, but it is never clear. Just hints.

Several papers say specifically that the IPCC equations are supported by analysis using HITRAN spectra data. However, after reading many papers, I have not yet found enough information to know exactly how that was done. Specifically, what atmospheric thickness was used and what surface temperature was assumed? Note that both of these assumptions affect the values computed.

Note that Radiative Forcing is the primary input to the climate models that predict Global Warming. Without these numbers, there would be no controversy. In fact, there would be nothing to even discuss.

Since a clear, concise theory is not available in the public record, I request that the EPA not support controlling CO2 unless these hidden theories and the related assumptions are made available for public inspection. (I assume that once this is attempted, then my theory that CO2 can not cause Global Warming will be validated.)

Comment

While I do not support regulating CO2 or other Greenhouse gases as a method of "controlling Global Warming", I do support moving from a coal based economy to other sources of energy. I just don't believe that regulations should be implemented based on bad science.

I also don't believe that any regulations are necessary to improve gas mileage or to reduce pollution. All the government has to do is to mandate that all government vehicles (including postal and military vehicles) meet certain performance points. Once the auto makers create a fleet specifically for the government, then the public will demand the same low pollution, high mileage vehicles. If congress really cared about the environment or conservation, they could do this immediately without involving the EPA at all. The fact that congress has not done this indicates that the proposed carbon taxes are more about money and control than about "saving the environment".

I can provide additional details and references for everything I have said.

Thank you for considering my remarks,

Robert Clemenzi
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