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Figure 5. 
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Plot of global precipitation anomalies (mm) from 1882 to 1990; data are available from the World 
Meteorological Organization. 
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Given the observed increase in precipitation, one would expect an increase in cloudiness over the past century, 
and in fact, such an increase has been observed. Results by many scientists suggest that global cloudiness has 

From a straight 
climatological 
perspective, the 
evidence suggests that 
realistic policies are 
likely to have a minimal 
climatic impa,ct. 

increased between 5 and 10 percent over the past century over land areas; data 
presented by others also show a total cloud cover increase over the oceans 
during the past 50 years.44 

A Benign Greenhouse Effect? 

What emerges from this discussion is a greenhouse effect of slightly higher 
temperatures, a reduction in the diurnal temperature range, and an increase 
in cloudiness and precipitation. This view of the greenhouse effect is 
consistent with the observational record of the past century and it is 
reasonably consistent with the model simulation studies, particularly when 
the climate effects of aerosol sulfates are included in the modeling experi-

ments. However, this view of the greenhouse effect is not consistent with the popularized vision of a global 
warming catastrophe. Although we rarely hear about greenhouse benefits, it is clear that nighttime warming 
would lengthen growing seasons, and the lack of warming during the daytime would not force upward potential 
evaporation rates that could cause an increase in droughts. More clouds and more rain should generally increase 
soil moisture levels and alleviate moisture stress to plants. No one would argue that all greenhouse effects are 
bound to be beneficial, but in an environment of thinking only of greenhouse costs, potential benefits must be 
examined. 

STOPPING TIIE CRISIS? 

As discussed earlier, global warming is almost always presented as an environmental crisis that can be stopped 
or minimized with appropriate policy actions. Policymakers can debate the impact and the cost-effectiveness 
of their policies forever, but from a straight climatological perspective, the evidence suggests that realistic 
policies are likely to have a minimal climatic impact. 

For example, Figure 6 was derived directly from the 1990 Intergovernmental Panel on Climate Change (IPCC) 
report. The uppermost line represents the IPCC ''Business-as-usual" trend in global temperature to the year 
2100. According to that scenario, the earth will warm by approximately 4°C over the natural, background 
planetary temperature by the end of the next century. If that were to occur, many elements of the greenhouse 

The evidence argues that 
there is no need for 
urgent action. 

disaster would become reality. Ifwe adopt IPCC "Scenario B" scenario, 
which includes (a) moving to lower carbon-based fuels, (b) achieving large 
efficiency increases, ( c) controlling carbon monoxide, ( d) reversing defor-
estation, and ( e) implementing the Montreal Protocol ( dealing with chlo-
rofluorocarbon controls) with full participation, the IPCC projects that the 
earth would warm according to the line at the bottom of the cross-hatched 

area. The earth stills warms by nearly 3 °C of warming if we adopt the suggested policy. The IPCC "Scenario 
B" policy spares the earth very little warming (the cross-hatched area) over the entire century; by the year 2050, 
the policies of this IPCC scenario have spared the earth only 0.3°C of warming. These policies do not stop 
global warming at all. Indeed, they barely even slow it. 

Furthermore, the climatic impact of any policy is directly dependent on the amount of warming predicted over 
the next century. Figure 6 also shows the impact of the IPCC scenario assuming a business-as-usual 1 °C 
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Figure 6. 
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IPCC "Business-as-usual" projected warming (upper boundary of cross-hatched area) and IPCC 
"Scenario B" projected warming (lower boundary of cross-hatched area) for the coming cen-
tury. 45 The lower set oflines (defining the stippled area) are the proportionally reduced "Busi-
ness-as-usual" and "Scenario B" estimates. 
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temperature increase ( this would be much more consistent with the historical record). As seen at the bottom 
section of that figure, the IPCC "Scenario B" policies spare the planet less than 0.3 °C by the year 2100, 

and by 2050, they would have spared the earth something near 0.07°C. As scientists lower their estimate 
of temperature rise for the next century, they also reduce the potential climate impact of any corrective 
policies. In a very recent and important study, scientists46 performed a numerical modeling study and 
concluded that it will take 70 to 100 years to detect any climatic difference between the business-as-usual 
scenario and the most draconian scenario proposed by the IPCC. 

MusT WE Acr Now? 

Despite all the material presented to this point, many scientists and policymakers continue to argue that we 
must act irnrnediatelyto avoid a greenhouse disaster. Waiting is simply seen as too dangerous given the threat. 
Fortunately, several scientists have seriously evaluated the climate difference between acting immediately 
and waiting a decade or more to implement selected policies. Schlesinger and Jiang47 used a numerical model 
to simulate the impact ofrealistic policies hypothetically adopted in 1990, and they calculated the global 

It is absolutely 
imperative that the 
policies developed for 
the global warming 
issue be built on the best 

temperature for the middle of the next century. They then simulated the 
impact of waiting a decade to implement the same policies, and they found 
that the temperature of the earth by the middle of the next century was 
not affected by the delay. Their results obviously generated a tremendous 
debate in the scientific and policy arenas, but fundamentally, their results 
continue to support the unpopular view that we simply do not need to rush 
into policy regarding the greenhouse issue. 

science available. Nonetheless, many nations seem impatient with the progress made on 
meeting the many commitments signed at the 1990 Earth Summit in Rio 
de Janeiro. Accordingly, some nations, including the United States, may 

be pressured into adopting stronger measures to control greenhouse gas emissions. These measures may 
increase the costs to the nation, but they seem doomed to failure. As described above, the evidence argues 
that there is no need for urgent action, and the suggested measures will probably have only a trivial effect 
on the global greenhouse gas concentrations. 

CONCLUDING REMARKS 

From the viewpoint of a scientist, it is obvious that the greenhouse debate will be with us for many years 
to come. The climate models are getting better all the time, and their predictions for a doubling ofatmospheric 
CO2 will continue to capture the interest of a significant number of climatologists. As the climate effects of 
other gases are included in the model simulations ( e.g., sulfur dioxide), the projected temperature rise will 
likely be lowered, and the threat of global warming will weaken further. Equally important, climate data 
bases on a variety of variables will continue to be expanded in both time and space. As I have attempted 
to demonstrate, the state-of-the-art satellite-based planetary temperature measurements continue to show 
no warming at all. As the satellite database grows, I suspect global warming will be even more difficulat 
to prove on empirical grounds. Within the corning decades ofbetter models and better climate databases, 
there is little doubt that the scientists will develop an even better understanding of how the climate system 
will respond to future changes in atmospheric chemistry. 
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It seems equally obvious that the greenhouse issue will continue to be a major force in the policy arena. 
Government agencies from the United Nations to the regional scale have developed to deal with the policy 
concerns raised by the greenhouse issue. Many of these government groups have expanded in recent years, 
and the very fate of these agencies is tied to the perception that global warming represents a significant threat 
to the planet. The bureaucratic inertia virtually guarantees that the greenhouse question will remain high on 
the list ofenvironmental policy priorities. Despite the evidence reviewed in this chapter, the upcoming versions 
of the various IPCC reports will continue to trumpet the threat of global warming. Press releases will probably 
emphasize the risks of the greenhouse effect and make little mention of potential benefits of the greenhouse 
world. 

I have become increasingly concerned that a wide gap has opened between many of the policy-oriented groups 
and the science-oriented groups. Too often, policymakers appear to neglect the enormous evidence that 
argues against the greenhouse disaster, and freely accept and promote the scientific evidence in favor of the 
crisis. It is absolutely imperative that the policies developed for the global warming issue be built on the best 
science available, and not on the extreme viewpoints that seem to satisfy and justify the policymakers. In my 
opinion, the scientific evidence argues against the existence of a greenhouse crisis, against the notion that 
realistic policies could achieve any meaningful climatic impact, and against 
the claim that we must act now if we are to reduce the greenhouse threat. 
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