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Man18 Impact on Climate: The Evolution of an Awareness

"It is common knowledge that the climate inside our large cities 
is several degrees warmer than that of the surrounding countryside. This 
comes as no great surprise, since we can feel the sun-warmed pavements in 
summer, and we are aware— with a twinge of guilt— of all the heat that 
leaks into the outdoors in winter. Thus, on a local scale our activities 
have clearly modified the climate in which many of us live."

These words from Dr. William W. Kellogg, of the National Center 
for Atmospheric Research, my own home base, open a fascinating new article 
planned for publication soon in "Technology Review."* Kellogg, an 
internationally-recognized climate expert, goes on to speculate about how 
far human impacts on climate of the whole earth can go.

As Kellogg indicates, few scientists were concerned 25 years ago 
about the competition of human forces with the gigantically greater forces 
of nature. All human power output is less that one part in 20,000 of the 
power of the radiant heat absorbed from the sun on an average day. Thus 
there was little expectation that mankind could become a weather modifying 
factor. Only a few mavericks were searching for leverage mechanisms by 
which man’s effects might move the mightier forces of nature, as a servo 
mechanism allows a pilot to steer a supertanker with the turn of a knob.

As it turns out, however, there are leverage mechanisms by which 
human intervention alters the forces of nature. Deforestation is one. 
Overgrazing denudes semi-arid soils of vegetation, and changes the 
absorption of incoming sunlight. Agricultural and industrial smoke and 
dust change the atmospheric transparency. The surface of large areas of 
earth have an altered water and heat balance because of man-made changes.

Kellogg stresses the greenhouse effect of carbon dioxide and other 
gases. This is the most important leverage mechanism, so far as we know. 
Moreover, the mechanism was described way back at the turn of the century 
by Swedish chemist Svante Arrhenius and by American geologist T. C. 
Chamberlain, who later became president of the University of Wisconsin.

Another issue of great interest is supersonic transport airplane 
development. Though U.S. work was "shot down" some years ago, primarily 
on grounds of economics, the environmental effect was an important 
secondary concern. Many scientists worried about the effect of exhaust 
gases in the stratosphere. The stability of the ozone layer, in 
particular, was questioned. Would SST exhaust products decrease it, and 
thus allow solar ultra-violet to penetrate deeper? If so, there might be 
health effects and climate changes. Incidentally, both Kellogg and I 
testified to Congress that we felt the SST would not be a significant 
environmental threat. I went so far as to estimate that fleets of sub
sonic jets might produce a larger effect than SSTs because they fly at 
heights where cirrus cloud formation might be triggered— and indeed there 
is some evidence that cirrus cloudiness has increased with sub-sonic jet. 
traffic.

In any event, various recent researches and policy reports have 
vastly heightened public awareness that significant human impacts are 
occurring in the natural environment, and indeed that they are likely to 
leverage weather and climate changes for which major accommodations will 
be needed over the coming 50 years.

*****
* Please do not publish references to Kellogg's paper till it appears.
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