2909 17-Mile Drive                                                                         © 2000 by Leo Poppoff

Pebble Beach, CA 93953

(831) 375-3302

October 12, 2000


Basin Watch


by


Leo Poppoff


A NEW WRINKLE IN GLOBAL WARMING THEORY

A funny thing happened on the way to the “how can we reduce man-made carbon-dioxide emissions?” conference.  A global warming guru changed his mind about carbon-dioxide.  And, it’s causing a stir.

Diplomats from some 150 nations will go to the Hague next month to hassle over the implementation of the Kyoto protocols.  Briefly, the protocols call for a cut in carbon dioxide emissions by the developed nations to 95 percent of 1990 levels.  Achieving it is going to be tough.

Though present in small concentrations, carbon-dioxide plays a key role in the livability of our planet.  Solar radiation absorbed by carbon-dioxide warms the lower atmosphere and surface of the earth.  Without it, we’d freeze to death.

So, it’s reasonable to theorize that increases in atmospheric carbon-dioxide would warm the atmosphere and earth even more.  And, naturally, we’re apprehensive about the consequences.  But the theoretical modeling of something as complex as global climate is not as clear cut as we might hope.  And modeling results have stimulated heated (pardon the pun) arguments.  

James Hansen at the Goddard Institute for Space Studies and his colleagues pioneered computer studies of global warming.  For decades, they’ve warned of the dangers of rising levels of carbon dioxide in the atmosphere.  The 1997 Kyoto decision to reduce carbon dioxide emissions was based upon their studies as well as work by other groups around the world.

Yet, in a paper published in the August 29 Proceedings of the National Academy of Sciences, Hansen and his associates downplayed the urgency of reducing carbon-dioxide levels.  They recommend a different approach.  

First, they note that reducing carbon dioxide emissions by 5 percent is very difficult and wouldn’t do much good, anyway.  Then, they argue that the effects of carbon dioxide on global warming really haven’t increased much since the late 1970s – in spite of a 30 percent increase in fossil fuel use.

It’s been known for some time that other gases in the atmosphere could also cause global climate warming.  Water vapor is a major player.  It absorbs sunlight and also affects absorption and reflection of sunlight by the formation of clouds.  Also important, are Nitrous oxide, methane, CFC-11 and CFC-12 (the Freons implicated in stratospheric ozone depletion), current substitutes for CFCs (such as HFC-134a), ozone in the lower atmosphere, and aerosols.

Nitrous oxide is a natural product of bacterial destruction of nitrates and ammonia in wetlands.  Creating new artificial wetlands and loading more nitrates and ammonia on natural wetlands will increase nitrous oxide production.  Methane is a product of microbial decay of organic matter in oxygen-poor environments, such as landfills and wetlands.  Other sources of methane, according to Hansen, et al, are rice cultivation, domestic ruminants, sewage, leakage from natural gas pipelines, mining of fossil fuels, and biomass burning.  

Though they are being phased out, Freons are still in the atmosphere.  Their current substitutes in air conditioners might not harm the stratospheric ozone layer, but they do absorb sunlight.  Ozone in the lower atmosphere is caused by reactions of chemicals spewed out of auto exhausts and some industrial smokestacks.  Because of its long life in the atmosphere, the Goddard folks point out that ozone is a global problem.  Ozone emissions in Asia, for example, could, they write, impact U.S. air quality.

Atmospheric aerosols can come from several sources.  Sulfates from volcanoes and industry can cause the formation of water clouds that change the reflectivity of the earth.  On the other hand, carbon black resulting from combustion of oil and coal can absorb sunlight and add to global warming.  

Hansen’s group analyzed the relative importance of each of these so-called greenhouse gases and aerosols in causing global warming.  They found a surprising answer.  Taken together, these other greenhouse gases and aerosols are as effective, or perhaps more effective, than carbon-dioxide.  In fact, the Goddard researchers conclude that greenhouse gases, other than carbon-dioxide, “have been the primary drive for climate change in the past century.”

The hopeful news is that many of these “other greenhouse gases” can be controlled easier than carbon dioxide.  Some are products of air pollution that should be controlled for health reasons.  Leaking pipelines can be sealed.  Methane from landfills could be captured and used.  And so on.

But, other global warming researchers disagree.   According to news articles, they argue that the action of other greenhouse gases and aerosols are too complex and poorly understood to be modeled.  Yet, strangely enough, they believe current climate models are adequate to single out carbon-dioxide as the culprit in global warming. 

So, should we forget carbon-dioxide for now – and just attack air pollution hard?  Hansen and his colleagues believe that would be a more effective – and optimistic – approach to curtailing global warming.  But, it seems that the debate over this view is just starting.

