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high payoff. A conservative program 
would emphasize the collection and analy- 
sis of more data on climate the world over. Isn't Your W ork planners* climate-sensitive sectors of the 
Such knowledge would be of interest to 

U .k.R . for example, in determining the 
magnitude of buffer stocks of food. This 00important U U U type of resetrch is easy to justify in terms of short-term goals but has attracted little 
attention from the research community, 
presumably because of its relatively mun- For Anything 
dane scientific content. Finally, there re- 
mains the very real possibility of an even- 
tual man-made disturbance of the world's 

But The Best? mechanisms, most of which were reviewed climate through any one of a variety of 

in the Study of Man's Impact on Climate 

report (3). The Climatic Impact Assess- 
ment Program (4), based on one such pos- 
sibility, was in fact funded but ended with- 
out gaining the advances needed to predict 
the climatic consequences of a reduced 
ozone layer-its stated objective. Other 

man-induced impacts have been judged 
potentially serious, but far off, and thus 
those investigating them have not been able 
to compete for restricted research funds, 

21 Within the last few months, new infor- 
mation has come to light: there is now a de- 
monstrable case of a man-made global 
climatic change whose magnitude depends 

* on planning decisions made today but 
which cannot be quantitatively assessed 
because of our ignorance of the dynam- 
ics of the climate system. The increase 
in global atmospheric carbon dioxide 
since the start of this century is well 
documented and the first-order climatic 
response well known (the "greenhouse" 

Product safety is our prime consideration. When effect). Best estimates suggest an in- 
Forma Scientific builds a biological storage freezer, crease in global mean temperature of 
we start with a heavy-duty steel cabinet bonded to an perhaps 20C, with a doubling of ambient 
embossed aluminum liner with a minimum 5" foamed- CO, levels above their preindustrial value 
in-place urethane insulation. With this superior (5), but reliable estimates are far from pos- 
quality construction and high-performance sible at present, due, not only to a lack of 
refrigeration system our cabinet temperatures of understanding of atmospheric dynamics, 

750 C and -9O C are guaranteed in a very warm but to a wide variety of feedback mecha- 

+85 F ambient. And overall temperature control and nisms within the climate system that need 
uniformity is the best. No other manufacturer can to be investigated and taken into account. 
match that guarantee! The latter, it should be pointed out, can re- 

The dependable safety alarm system with life-time sult in diminution or enhancement of the 
self-charging nickle cadmium batteries is standard. climatic response (6). Projections have also 
Forma's easily interchangeable liquid 002 and LN2 been made of expected levels of atmo- 
automatic back-up systems are designed to meet spheric CO2 by extrapolation of present- 
OSHA requirements. day trends of industrial generation. The re- 

cent report by Broecker (7) estimates a 50 
Forma Biological Storage Freezers. Available in percent increase by the year 2020, a figure 
low-profile 1 2 and 20 cu. ft. chest and space-saving that agrees with that used by Htifele and 
13 cu. ft. upright models.. Temperatures to 75a C Sassin in an important new study (8) made 
and 9Qa C. From Forma . . . the Freezer People. for the International Institute for Applied 

Systems Analysis (ILASA). They assume a 
fully fossil-fuel energy production system 
for the world well into the next century 

W I Form10Scientific 12 & 3 (that is, insignificant nuclear or other h FREE IN WATS SERVICE 800 SOS 9730 

Circle No. 14 on Readers' Service Card forms of energy production) and report a 
date of 2035 for a doubling of the ambient 

CO2 level. They also assume a 3 percent 
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energy growth rate for the world with an 
ita using 1974 U.N. population projection clean living 

ultimate leveling off at 5 kilowatts per cap- 
figures. The crucial new consideration in- 
troduced in the IJASA study is the juxta- 
position of this fact with an assessment of 
our ability to massively deploy a new ener- 
gy production technology. It points out 
that the "market penetration time" (that 
is, the time for a new energy production 
system to gain a 50 percent share of the to- 
tal market, startlng from a 1 percent level) 
is 60 years in the case of the United States 
and longer for the rest of the world. More- 
over, this number appears to be an in- 
digenous property of the economic forces 
that drive the market system and is diffi- 
cult, if not impossible, to reduce material- 
ly. Thus, it so happens that the market 
penetration time just matches our current 
best estimate of the CO2 doubling time, 
and if planning decisions for avoidance of 
possible CO2 climatic impacts are to be ef- 
fective, the time to make them appears to 
be now. 

It the nation's energy planners take their ...  .3... 

public charge seriously, it is evident from  

these fundamental considerations that they 
should be pressing for assured predictions 
of the climatic consequences of their deci- 
sions on energy production deployment, as 
error could be disastrous. Understanding 
climatic change is a truly massive task; so- 
cial responsibility dictates that we get on 
with the job diligently and expeditiously. 

J. A. LAURMANN 
3372 Martin Road, 
Canmnel, California 93921 
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mittee on Climate Change, A United States cages-carries away enclosure ...- 
Climate Program (Domestic Council, Washington, generated airborne contamina- , r ----- '- '' ui 11 
D.C., 1974). 

3. Inadvertent Climate Modification: Report of the tion and also prevents entry of 
Study of Man's Impact on Climate (MIT Press, other contaminants. 
Cambridge, Mass., 1971). 

4. A. J. Grobecker, S. C. Coroniti, R. H. Cannon, Jr., Air flow from the stay-clean 
The Effects of Stratospheric Pollution by Aircraft. system is filtered to remove 
Report of Findings (National Technical Informa- particles of 0.3 microns or larger. 
tian Service, Springfield, Va., 1974). 

5. 5. H. Schneider and R. D. Dennett, Ambia 4, 65 Air velocity is adjustable from 
(1975). 50 ft. per minute to 90 ft. per 

6. There are, of course, other possible man-made as 
well as natural causes of climatic change. Particu- minute. 
lates from industrialization have until recently 
been thought to reduce global temperature. This is The stay-clean system I For complete details, prices and delivery, please write or call, no longer believed to be necessarily the case completely self-contained, easy Lab Products, lnc., 635 Midland 
Isee S. H. Schneider and C. Mass, Science 190, to operate and requires little or Avenue, Garfield, New Jersey 741 (1975)1 

7. W. S. Broecker, ibid. 189, 460 (1975). Broecker no maintenance. The roll-around 07026. Phone (201) 478-2535. 
also makes estimates of global temperature re- system is constructed of Type 
sponse allowing for projected natural climate 
change, an important consideration in predicting 316 stainless steel and is 
increased global temperatures. equipped with adjustable shelves !ab products 8. W. HUfele and W. Sassin, "Energy strategies", pa- so a a vane y o cage sizes per presented at the European Physical Society Annual Meeting, Bucharest, 1975. can be accommodated. iEE a company 
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energy growth rate for the world with an 
ita using 1974 U.N. population projection clean living 

ultimate leveling off at 5 kilowatts per cap- 
figures. The crucial new consideration in- 
troduced in the IJASA study is the juxta- 
position of this fact with an assessment of 
our ability to massively deploy a new ener- 
gy production technology. It points out 
that the "market penetration time" (that 
is, the time for a new energy production 
system to gain a 50 percent share of the to- 
tal market, startlng from a 1 percent level) 
is 60 years in the case of the United States 
and longer for the rest of the world. More- 
over, this number appears to be an in- 
digenous property of the economic forces 
that drive the market system and is diffi- 
cult, if not impossible, to reduce material- 
ly. Thus, it so happens that the market 
penetration time just matches our current 
best estimate of the CO2 doubling time, 
and if planning decisions for avoidance of 
possible CO2 climatic impacts are to be ef- 
fective, the time to make them appears to 
be now. 

It the nation's energy planners take their ...  .3... 

public charge seriously, it is evident from  

these fundamental considerations that they 
should be pressing for assured predictions 
of the climatic consequences of their deci- 
sions on energy production deployment, as 
error could be disastrous. Understanding 
climatic change is a truly massive task; so- 
cial responsibility dictates that we get on 
with the job diligently and expeditiously. 

J. A. LAURMANN 
3372 Martin Road, 
Canmnel, California 93921 
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