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PRESIDENT BUSH HAS STIMULATED THE GLOBAL WARMING DEBATE

President George W. Bush tasked his staff to re-examine global warming issues.  They, in turn, requested the National Academy of Sciences (NAS) to evaluate the situation.  And, recently, the Academy reported back.  Most of us read news reports and editorials about the NAS findings.  But, it’s best to look at the report itself – which is available on NAS’s web site.

The Academy panel consisted of a dozen scientists; seven are Academy members, one is a Nobel Laureate.  One panelist is a very credible and respected critic of global warming models.  They had less than a month to do the job.

The panel started with the basics.  They pointed out that climate is usually expressed as  mean global temperature, wind, precipitation, etc.  But there are large local and regional differences that can exaggerate or mitigate changes.

Volcanic eruptions and changes in solar radiation are examples of natural climate forcings.  Climate forcings caused by human activities are alterations of the earth’s surface by changing forests to farms, as well as gases and aerosols produced by burning fossil fuels.  Forcings can cause heating or cooling.  How climate reacts to forcing depends on complex reactions that aren’t yet well understood.

For example, carbon dioxide, methane, ozone, nitrous oxide and chlorofluorocarbons (Freons) absorb infrared radiation and warm the surface of the earth.  But that warming evaporates more water, creating clouds.  Those clouds either keep the earth warm by preventing the escape of heat or they cool the surface by reflecting sunlight away from the earth.  According to the panel, water vapor effects are the greatest sources of uncertainty in climate models.

Most “greenhouse” gases are natural and needed to make the earth habitable.  Additions by human activity cause the warming that we’re concerned about.

Prehistoric temperature records are constructed by analyzing gases, pollen, and dust trapped in Greenland and Antarctic ice.  Sediments, tree rings and fossilized woodrat middens also provide hints.  From these sources, climatologists find that temperature rises over the past century are larger than any that have occurred for the past thousand years.  They also find that some prehistoric warmings and coolings were very slow, but some occurred in a matter of decades. 

Perhaps half the carbon dioxide produced by combustion ends up in the atmosphere.  The other half is absorbed by the ocean, taken up by vegetation, etc.  Though vegetation sops up carbon dioxide while it’s growing, some returns to the air as vegetation decomposes.  Sulfates and soot also affect the radiation balance of the atmosphere, but it’s not clear how to include their effects in climate models.

It goes without saying that climate models are complex.  They require great computing power, more than is currently available.  The purpose of models, the Academy panel explained, is to produce synthetic reality to compare with observed reality.  However, they add, “climate models are imperfect.  Their simulation skill is limited by uncertainties in their formulation, the limited size of their calculations, and the difficulty of their answers.”  Attempts to model historic climates provide “snapshots” but can’t yet account for evolution of climate over long intervals, according to the NAS folks.

The panel found that surface air temperatures have risen by 0.7 to 1.5 degrees Fahrenheit during the 20th century.  Most of that warming occurred before 1940 and during the past couple of decades.  A slight cooling occurred between 1946 and 1975.  The reason for the cooling is “still under debate,” according to the Academy panel.

Satellite measurements of lower atmosphere temperatures over the past two decades, however, show relatively little warming.  The panel believes that the observed differences between surface and lower atmosphere temperatures are real, but not yet explained.  They also believe that longer periods of observation are needed to understand this discrepancy.

Is the increase in temperature due to human activity?  The panel generally agrees that some of it is.  But, they add, there are caveats.  Uncertain levels of natural variability in the climate record, and uncertainties in history of forcing agents prevent an unequivocal link between greenhouse gases and observed climate changes.  Model calculations are suggestive, the panel concluded, but do not constitute proof.

Many scenarios can be used for predictions.  The panel likes the United Kingdom and Canadian models that forecast increases of 4.9 to 7.9 degrees Fahrenheit by 2100, though they repeat that uncertainties limit forecasts.  If there’s no growth of greenhouse gas emissions, according to another model, an increase of about 1.4 degrees might be seen by 2050.

The Academy folks concluded that predictions of global change require major advances in understanding and modeling atmospheric factors, which they list.  They also pointed out that model development requires good observational data and that there’s a paucity of such information.


