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 The headline in the NY Times of July 24, 2001 reported that 158 nations had decided to salvage the Kyoto Protocol and start the ratification process for this international initiative against global warming.  Many scientists, both here and abroad, were disappointed that our current administration rejected this international effort and, furthermore, was the only major nation to do so.  A particularly ironic move on our part because the US is the world's major source of the greenhouse gases that are considered to be an important cause of global warming.  The lay public is understandably confused by the conflicting messages it is receiving from both sides of the argument:  is the earth really warming and, if so, is it the result of our profligate use of carbon based energy?  This month's letter will delve into what we do know about climate change and what is clearly still unknown.  Not being an atmospheric scientist, I can only report on published information from peer reviewed journals. 

 

To begin with, the earth has unequivocally warmed and cooled ever since its creation.  Evidence of global climate change is accurately recorded in ice and sediment cores.  Records abound from the Medieval Warm Period (900-1200AD), when a Norse colony flourished in Greenland and the climate was warm enough to grow barley.  In fact, these were the warmest four centuries in about 8,000 years.  In late X century, fourteen ships sailed from Iceland to Greenland and established two settlements, one on the southeast coast and one on the west coast.  The colony became so large that the Vatican sent a bishop to Greenland to head the churches.  With the return of cold weather in the 1330's, crops failed and the Europeans, unable to adapt their living patterns to those of the local Inuit, died out shortly after their seaborne commerce with Iceland and Europe ceased before 1400. 

 

Warm spells were followed by cold ones and during the 1430's a decade- long series of harsh winters raised havoc in Europe.  Grapes, which the Romans had brought to Britain, no longer grew in southern England.  During the last half of the XV century, the climate in Europe warmed again, only to turn cold in the 1590's.  This was the coldest decade of that century and the cold persisted for almost two centuries—climatologists call this the Little Ice Age.  Glaciers advanced in the mountains throughout the world and there was an amazing rarity of northern lights between 1645 and 1708.  With the spread of Galileo's instrument (telescope) after 1605, astronomers began observing the sun and its "spots."  The spots, however, unexpectedly disappeared and from the relatively incomplete records of the time, we know that almost none appeared  

on the solar surface between about 1635 and 1715.  When the astronomer E.W. Maunder (1890) later studied existing records, he speculated that the lack of sun spots may have in  
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some way accounted for this protracted cold period, known today as the Maunder Minimum.  Coincidentally, this period matched closely the life of France's King Louis XIV (1638 - 1715).  Supporting evidence of these harsh winters was King Charles II of England's elaborate Ice Fair on the frozen Thames.  Another example is the numerous Dutch paintings of people skating on the canals during this time. 

 

Thus, there is ample evidence of historic climate extremes.  The key question today is not whether the globe is warming (the evidence seems incontrovertible), but rather whether this warming is the result of human activity or normal cyclical climatic changes.  Further, just how serious is the problem? 

 

One response, espoused by energy companies and conservative politicians, is that the consequences of global warming will occur slowly.  The sea level will indeed rise and low areas may be flooded, but humanity can adapt to a more benign climate without much turmoil, just as it has in the past.  

 

The opposing view is that massive global warming will have more rapid consequences than we might imagine.  For example, if enough ice melts on the Greenland ice cap and adjacent Baffin Island glaciers, the resulting surface layer of fresh cold water flowing into the northwest Atlantic could disrupt the global ocean conveyer belt (see David Challinor's letter of June 1998) by preventing the sinking of hyper saline water that normally flows deeply down the western Atlantic and around the Cape of Good Hope.  Should such an interruption occur, northern Europe would become as cold as the Canadian provinces opposite at the same latitude.  Such a temperature change could happen in only decades.  Exacerbating the problem of violent temperature fluctuation is the tremendous growth in human population over the past 150 years when the present warming trend began. The North American and European climates may become more benign, but what happens to the crowded marginal lands in equatorial Africa, or the US population on the crowded Eastern seaboard?  We can reasonably expect farm lands to encounter increased water shortages, more heat and lower agricultural productivity. 

 

There are as yet no definitive answers to either approach.  To support the second prediction, scientists must develop a global computer climate model.  Sadly, the US is no longer the leader in climate modeling.  Thanks to computers considerably more powerful than ours in Britain, Canada and Japan, cutting edge climate research has shifted abroad (see front page of NY Times, June 11, 2001), requiring America's top climate modelers to work there.  It is reasonable to predict that the enormously complicated interrelations of the earth's atmosphere, oceans, icecaps and manufacturing centers will eventually be modeled.  Once accomplished, the relative effect of each greenhouse gas in determining global warming can be determined.  It will be a prodigious effort to prepare these models, because there is no current US government policy on 
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climate change that allows the scientist to determine the probabilities of warming values.  In the absence of national climate mitigation policies, two distinguished scientists working on probabilities (Wigley, TML and SCB Raper "Interpretation of High Projections for Global-Mean Warming" Science 293:  451-454.  July 20, 2001) calculate that the 90% probability interval for warming from 1990 to 2100 is 1.7° to 4.9°C (4.5° to 13°F).  Another group of scientists has calculated a 95% confidence interval for temperature change by 2100, with no emissions control, of 0.9° to 5.3°C.  In other words, the evidence is rapidly accumulating that with no emissions control, the global temperature increase could be as high as 15°F.  With 99 years to go, according to the estimate above, there is time to act, but past experience has shown that international agreements take decades to negotiate, even when the US supports such agreements. 

 

If we assume that the US will not take the initiative to curb emissions of the most potent anthropogenic greenhouse gases, what might be the global consequences?  Again the predictions are fuzzy, which further encourages those who advocate doing nothing.  Based on paleoclimate records, scientists can reasonably predict that if no action is taken, the frost line will move north in our hemisphere.  The median range of temperate zone crops, particularly grains (wheat, rye, barley, etc.), would shift from the Plains states north into Canada.  Churchill, a major Canadian grain port on Hudson's Bay, could be ice-free year round and thus compete directly with Gulf and East Coast ports.  The mountain snow pack in California could disappear and instead of the gradual release of water from melting snow, there would be the risk of flood-causing rapid run off. 

 

From my perspective, some action is better than no action as long as it does not exacerbate present conditions.  We have the remedies to curb greenhouse gases, but to do so takes political will and a greater concern for future generations than we can now muster.  Today's American adults have enjoyed undreamed-of prosperity.  Perhaps now is the time to protect the earth for the generations to come and to work with the rest of the world for the mutual benefit of all. 

 

David Challinor 

Phone:  202-673-4705 

        Fax:      202-673-4607 

E-mail:  ChallinorD@aol.com 


