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Ihe Great Greenhouse Scare 
THE belief that the civilized world will one day be washed 
away by the increase of sea level that might result from 
the melting of the Antarctic ice which in turn might be 
accomplished by the accumulation of carbon dioxide in 
the atmosphere has been for some years the popular and 
frightening legend much quoted by public speakers, 
politicians and professional doomsday men. And the 
tales of impending doom have often been so vivid that 
many innocent souls must have found it hard to look 
at the sea without fearing engulfment. The culprit, of 
course, is the burning of fossil fuel, for decades now one 
of the raw materials of industrial society, so that the threat 
posed by the presence of carbon dioxide in the atmosphere 
has been for many people yet another stick with which to 
beat technology. In the circumstances, it is valuable that 
the MIT Press has now published the report of a study 
group which met at Williams, Massachusetts, last summer 
under the title of the 1970 Study of Critical Environmental 
Problems. Among other things, this careful study shows 
that the greenhouse effect, as it is called, has been a 
greatly exaggerated topic for anxiety. 

There seems to be no doubt that the concentration of 
carbon dioxide in the atmosphere is increasing steadily
measurements at several sites suggest that in the past 
decade carbon dioxide concentration has increased by 
0.2 per cent a year to about 320 parts per million. The 
amount of carbon dioxide released each year into the 
atmosphere is a simple function of the amount of fossil 
fuel burned, at present rather more than 1010 tonnes a 
year. The atmospheric reservoir of carbon dioxide 
appears to be about 2.5 x 1012 tonnes, so that the annital 
increment of carbon dioxide to the atmosphere is a 
substantial fraction of one per cent. 

One interesting question is to know what happens to 
this carbon dioxide. The atmosphere is linked with two 
other reservoirs of carbon-the biosphere and the upper 
layers of the oceans. The authors of the report guess that 
the stock of carbon in the biosphere is comparable in 
size with that in the atmosphere but probably larger, and 
that the effective size of the oceanic reservoir depends 
crucially on the time scale considered to be relevant-the 
carbon in the first 100 metres or so of sea with which 
atmospheric change is comparatively rapid should be 
between a fifth and a half of the atmospheric reservoir, 
but the first kilometre would include a very much larger 
amount of carbon dioxide. 

In these circumstances, it is not surprising that roughly 
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half of the annual addition of carbon dioxide to the 
atmosphere disappears. In an entirely natural world, 
no doubt, one consequence of adding carbon dioxide to 
the atmosphere by the exhausts from fossil fuel chimneys 
would be to increase the growth of plant life. This, in 
practice, is now a matter on which agriculturists have as 
much to say as the persistent burners of fossil fuel, and 
one valuable service provided by the Williams study is 
that it shows how pronounced changes in the pattern of 
agriculture-the removal of the great tropical forests, for 
example- could have as marked an effect on the atmo
spheric reservoir of carbon dioxide as the past decade's 
consumption of fossil fuel. For both reservoirs, however, 
it is now clear that the processes of exchange between the 
atmosphere and the other reservoirs are at least sufficiently 
rapid to ensure that additions to the atmosphere are not 
permanent, which means that if the worst came to the 
worst and there were signs that carbon dioxide concentra
tions in the atmosphere were becoming large enough to 
bring about a change of temperature comparable with 
the natural fluctuation from one decade to another, it 
would be feasible to undo the damage simply by calling 
a halt to the rate at which fossil fuels are consumed. 

What of the effects of carbon dioxide once in the 
atmosphere? What emerges most clearly from the study 
group's report is that the predictions of the simple green
house effect are an upper limit. With reasonable assump
tions about the continued consumption of fossil fuel, 
the study group suggests that there may be an increase of 
18 per cent in the concentration of atmospheric carbon 
dioxide by the year 2000, and the simple consequence of 
this in an entirely static atmosphere would be to increase 
the temperature of the surface of the Earth by about 0.5 
degrees and to decrease the temperature of the strato
sphere above 20 kilometres by about one degree. The 
snag here is that these calculations leave entirely out of 
account the way in which increased heat energy near the 
surface of the Earth would tend quickly to be dissipated 
by meteorological processes of various kinds. At the 
very least, there would be increased evaporation and, at 
the same time, increased absorption of carbon dioxide 
by the oceans. But quite a lot of energy would also br 
carried higher into the atmosphere by cyclonic processes. 
In short, half a degree by the end of the century (by which 
time nuclear power should have taken the load off the 
fossil fuels) is much more than sober men should worry 
about. 

Who would live in California? 
THE most remarkable feature of last week's earthquake 
in California (see page 520) is that an event which rates 
merely 6.5 on the Richter scale, and which causes fewer 
than a hundred people to die, should attract such atten
tion. After all, the Los Angeles earthquake is not the first 
serious event of its kind to have occurred this year. On 
this occasion, the Italians have a doubtful pride of place 
with an earthquake just north of Rome. And the past few 
years have seen much more spectacular and damaging 
events in Iran, Turkey, North Africa, Jugoslavia, the 

Philippines and Chile. On the average, earthquakes such 
as that in Los Angeles last week occur about a hundred 
times a year in various places in the world. The records 
show that on the average there should be about twenty 
earthquakes of magnitude 7.0 or greater in a year. In 
these circumstances, the only explanation for the interest 
which the Californian earthquake has excited is that it has 
occurred in one of the few nations in which communica
tions of all kinds are so good that the disaster can be 
described almost as it happens, not merely when rescue 
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