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Preface 

The extent of human impact on climate remains a highly complex scientific matter. As was made clear in the 

most recent report for the United Nations Intergovernmental Panel on Climate Change (IPCC), there are great 

uncertainties in understanding the impact of human actions, such as fossil fuel burning, on global climate. In 

that regard, we provide scientific background information and comments on recent statements by Dr. Michael 

MacCracken (Office of the United States Global Change Research Program), entitled "The Truth about Ten 

Leading Myths." We have used quotes from the literature in an effort to reach agreement on a body of 

accepted facts regarding climate change. 

Dr. MacCracken implies that the human effect will dominate climate change in the next century. In addressing 

future climate change it is important to know its causes—both natural and anthropogenic. However, Dr. 

MacCracken’s text omits quantitative specification of causes of climate change, which is the first step in a 

complete assessment. Without first understanding the causes of climate change it is not possible to make an 

accurate projection of future change. 

The underlying theme of our discussion is that calculating the response of the climate to causes is extremely 

difficult because the climate is a nonlinear, coupled, dynamical system. It is essential to remember the 

distinction between calculating the input of energy to the climate system (through, e.g., an increase in 

greenhouse gases) and the much harder task of calculating its climatic response. The difficulty in calculating 

the climate response is reflected by the fact that current climate simulations fail to meet the criterion of 

validation. Only further research promises to allow the computer simulations to compare accurately human 

and natural causes of climate change. 

* * * * * * * * 

November 1997 

Dr. MacCracken’s statements are reproduced below and highlighted; portions on which we provide comments 

are repeated and shown in italics. 

STATEMENT 1: Most climate scientists agree that the climate is changing and will change much more, causing 

a wide range of environmental and socio-economic consequences. The recent round of IPCC assessments has 

involved hundreds of authors and thousands of reviewers who have worked to develop an unbiased, 

measured, documented, and peer-reviewed result.  

Most climate scientists agree that the climate is changing . . .  

An important property of climate is variability. The issue is whether the human effect on climate is, or will 

shortly become, significant against the background of this natural variability.(1) Answering this question 

requires that the underlying natural variations in climate be understood, so that human impact may be 

distinguished quantitatively from natural variability.(2) 

. . . and will change much more. 

To the contrary, the most recent UN IPCC report (IPCC 1995) states, "Overall, there is no evidence that 
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extreme weather events, or climate variability has increased in a global sense, through the 20th century..."(3) 

This lack of increasing climate variability occurred during the period when greenhouse gases in the 

atmosphere are estimated to have increased by an amount equivalent to a 50% increase in carbon dioxide 

alone. In addition, the climate models do not give reliable predictions on the matter as evidenced by the fact 

that the models predict too little climate change on timescales of decades to centuries when compared with 

the actual change that has been observed.(4) 

The recent round of IPCC assessments has involved hundreds of authors and thousands of reviewers. 

Scientists affiliated with IPCC 1995 and others agree that the computer simulations are insufficient for the 

tasks of explaining current climate or projecting future climate. Some examples from the literature are: 

Our ability to quantify the human influence on global climate is limited because the expected signal is still 

emerging from the noise of natural variability, and because there are uncertainties in key factors. These 

include the magnitude and patterns of long-term natural variability ... (5) 

[The model results] cannot be considered as compelling evidence of a clear cause-and-effect link between 

anthropogenic forcing and changes in the earth surface temperature.(6) 

We are far from anything resembling a ‘theory’ of climate, and cannot therefore expect a theoretical 

(necessarily computa-tional) approach, in isolation, to yield a totally convincing prediction of climate 

sensitivity in the near future. This becomes especially clear when attention is focused on the interactions 

between the large-scale flow and the various small-scale, moist-convective, cloud-determining processes …(7) 

... [We] conclude that ... the GCM [General Circulation Model] considered cannot be used for any physical 

experiment devoted to studying real climate change, such as greenhouse warming, paleoclimate 

reconstructions, or El Niño prediction.(8)  

... [It] is clear that using the GCM for investigation of the real climate variability ... has no scientific 

justification.(9) 

… [I]t [is] hard to say, with confidence, that an anthropogenic climate signal has or has not been detected.

(10) 

STATEMENT 2: In the United States, average temperatures have remained high even in the presence of the 

increasing cooling influence of sulfate aerosols, and global average temperatures have warmed significantly. 

The rise in sea level, the melting of mountain glaciers, and other even more subtle climate changes all match 

the predictions. 

In the U.S., average temperature have remained high even in the presence of the increasing cooling influence 

of sulfate aerosols . . . 

The temperature of the U.S., which has a relatively good surface record taken from many stations, has shown 

no significant warming trend over the last 100 years (see enclosed chart of annual surface temperatures, 

1895-1996, from NOAA/National Climatic Data Center). The aerosol cooling effect referred to is extremely 

complex and difficult to quantify, but seems too small to reduce the projected warming trends.(11) The 

implication of that result is that the projections exaggerate the warming that should have already occurred 

from the increase in greenhouse gases to date. The sensitivity of the climate to the increased greenhouse 

gases is too large in the computer simulations, presumably due to the omission of other factors of climate 

change. Therefore, global warming projections for the future are likely to be unreliable. 

. . . and global average temperatures have warmed significantly.  
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The globally averaged surface temperature record from IPCC 1995 shows an increase of about 0.5°C between 

1910 and 1940, before most of the greenhouse gases from human activities entered the atmosphere. 

Therefore, most of the warming of the last 100 years has natural causes as its explanation.  

Furthermore, in the last 18 years, the precise satellite data for the lower troposphere show no significant 

warming trend. The last two decades are important because the models project that in the lower troposphere, 

the region of the atmosphere measured by the satellites, an accelerating global warming trend should be 

occurring and readily detectable.(12) The fact that the global warming trend has not appeared in the satellite 

data is additional evidence that the climate simulations give exaggerated temperature projections. 

The rise of sea level, the melting of mountain glaciers and other even more subtle  

climate changes all match predictions. 

Without significant and entirely ad hoc adjustments(13) of the energy in various components of the climate 

system, most models do not even get the average temperature of the earth correct. (14, 15) It is difficult to 

see how models that cannot predict even the basic properties of the climate system could correctly identify 

causes of subtle climate changes. 

As stated in our preface, the scientific issue of cause and effect is important but not discussed by Dr. 

MacCracken. A temperature rise, no matter what the cause, should have warming-related effects. Thus, 

observing such phenomena is not a test of the validity of the models’ ability to predict climatic responses as a 

result of increases in greenhouse gases. The observation of climatic responses per se says nothing about the 

causes of climate change and, in particular, says nothing about the consequences of greenhouse gas 

increases. 

The issues of rising sea levels and melting glaciers are discussed in Statement 7. 

STATEMENT 3: The Northern and Southern Hemisphere patterns of warming correlate well with the combined 

effects of increasing greenhouse gases and the increasing emissions of sulfate aerosols. In addition, the 

vertical and latitudinal patterns of temperature change reflect these influences and the additional influence of 

stratospheric ozone depletion—and these patterns are unlike those associated with natural variability. 

[T]he vertical and latitudinal patterns of temperature change reflect these influences . . . 

The statement refers to information in Chapter 8 of IPCC 1995. But the validity of the models used for this 

discussion has been refuted by temperature measurements of the upper atmosphere over the Southern 

Hemisphere ocean.16 The models predict incorrect patterns of vertical and spatial change, as shown by 

comparison to the observed temperatures. 

. . . these patterns are unlike those associated with natural variability. 

This assertion cannot be made without first defining "patterns of natural variability." Further, the pattern of 

natural variability must also be differentiated from that expected for increased greenhouse gases. It is critical 

to define the natural causes of climate change in order to be able to identify the signature of any human-

caused effects. 

STATEMENT 4: More carbon dioxide and other greenhouse gases create a warming influence, moderated 

somewhat by increasing sulfate aerosol concentrations. While feedbacks such as cloud-radiation interactions 

can moderate the magnitude of the change, there is no way they can change its sign —warming will be the 

overall response over the next century. 
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More carbon dioxide and other greenhouse gases create a warming influence, moderated somewhat by 

increasing sulfate aerosol concentrations.  

This statement omits any mention of an important assumption about a strong, positive feedback by water 

vapor, discussed below. The sentence should read:  

"In the absence of any feedback effect, more carbon dioxide and other minor greenhouse gases create a small 

warming influence ..."  

See comments under Statement 2 on the evidence for the sulfate cooling effect being exaggerated in current 

models.  

While feedbacks such as cloud-radiation interactions can moderate the magnitude of the change, there is no 

way they can change its sign—warming will be the overall response over the next century. 

As mentioned above Dr. MacCracken’s statement on feedbacks omits an important assumption about the 

largest positive feedback in the models considered in IPCC 1995—that water vapor in the upper troposphere is 

assumed to amplify the warming from the minor greenhouse gases.(17) Both theoretical (18) and 

observational (19) research suggest that this assumption is flawed. Indeed, the feedback may be negative.

(20) The assumption that the feedback of water vapor is positive may be the major reason why models 

produce too much warming in comparison to actual temperatures. Without the large positive feedback that is 

assumed for water vapor, the contribution of other positive feedback mechanisms would not produce a large 

temperature rise. The physics of water vapor is a critical uncertainty in the computer simulations of climate.

(21) 

STATEMENT 5: Climate models do well at representing large scale features of the present climate, and many 

aspects of past climates. The models indeed do less well at representing the fine scales which, due to 

computer resources and limitations in understanding, are harder to represent. That is why the projections are 

based on large-scale results and why research is needed and continuing to further improve the simulations. As 

it turns out, however, there is no other objective approach to making projections. 

Climate models do well at representing large-scale features. 

Regarding modeling large-scale climate features, several IPCC 1995 lead  

authors state: 

…[L]arge model-model differences in estimates of the spectrum of natural variability, both in terms of 

variance levels and large-scale spatial patterns, imply considerable uncertainties in our ability to specify the 

spectrum of natural variability and subsequently to detect any greenhouse warming signal—even if the space 

time evolution of such signal were perfectly known.(22) 

The observations contradict the projections of the climate models, especially in the Arctic regions.(23) The 

Arctic is where greenhouse-gas warming, according to the models, should be substantially amplified both at 

the surface and in the lower troposphere, compared to the global average temperature.(24, 25, 26, 27)  

In order to have an accurate model of climate change, all important factors on the relevant timescales must 

be considered simultaneously in the model.(28) However, all relevant factors are not known. See also 

comments under Statement 2. 

The models indeed do less well at representing the fine scales. 
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We agree.(29) 

there is no other objective approach to making projections. 

Models have great value in studying climate change. However, validation of the models is requisite to having 

confidence in the projections. Since the models fail the test of validation against the actual climate records, 

the projections cannot reliably give even large-scale results.(30) Continuing research is necessary to improve 

the models. There is no other way to do science.  

STATEMENT 6: Climate models simulations of the past century are showing good overall agreement with 

observations. Models are now starting to be able to simulate the effects of volcanic eruptions and to forecast 

the El Niño cycle on a seasonal to interannual basis. The latitudinal patterns of precipitation show quite 

reasonable agreement with observations, although local values differ significantly due to model resolution and 

the need to better treat cloud convection. 

Climate model simulations of the past century are showing good overall agreement with observations.  

As stated under Statements 2 and 5, models fail to simulate even the relevant large-scale properties of the 

climate system.(31) 

Models are now starting to be able to simulate the effects of volcanic eruptions . . .  

While it is reasonably well established that volcanic eruptions can have a measurable short-term effect on 

global and hemispheric climate and atmospheric circulation, the nature of volcano-climate interactions 

remains difficult to simulate.(32, 33) 

. . .and to forecast the El Niño cycle on a seasonal to interannual basis. 

It is important to realize that the underlying cause of El Niño - Southern Oscillation (ENSO) is not understood.

(34) 

STATEMENT 7: Melting of mountain glaciers, thermal expansion of the oceans, and other factors (probably the 

melting of Greenland and/or Antarctica) have caused sea level to rise 4-8 inches in the last hundred years. 

While melting sea ice has no effect, melting of Greenland and - further glacier melting and thermal expansion 

are likely to increase the rate of rise by a factor of two or more. Indeed, while some areas are melting it will 

likely, on average, snow more on the Antarctic continent, limiting the sea level rise from the other factors. 

Melting of mountain glaciers, thermal expansion of the oceans, and other factors  

(probably the melting of Greenland and/or Antarctica) have caused sea level to rise 4-8 inches in the last 

hundred years.  

There are several important factors that contribute to the explanation of observed sea level rise over the last 

100 years and they seem largely unre-lated to greenhouse gas increases.(35) 

further glacier melting and thermal expansion are likely to increase the rate of [sea level] rise by a factor of 

two or more.  

On the "likely" further acceleration of sea level rise, it is difficult to see the basis for the given quantitative 

prediction because past evidence shows no statistically significant acceleration over the last 100 years.(36) 

Some factors may cause sea level to drop with increased warming, and offset the rise from other factors.(37) 
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STATEMENT 8: Climate variability and extremes will change as climate patterns change. Models cannot yet 

predict the details of all the changes; however, overall warming and summer drying will intensify stress on 

crops, and more moisture in the air will mean more intensive rainstorms when they do occur. Also, reduced 

variability can be a significant concern – warmer nights will mean fewer frosts to kill off disease vectors. 

Climate variability and extremes will change as climate patterns change. 

The import of this statement is hard to ascertain because no scientific definitions are given for the terms 

climate variability and changing climate patterns. Nor are the causes of climate change, and the relative 

importance of natural and human causes, discussed in the necessary quantitative detail.(38) See also 

comments on Statement 1. 

fewer frosts to kill off disease vectors 

The spread of infectious diseases like malaria is based on a complex set of variables, not just temperature. In 

the case of the mosquito vector of the malarial plasmodium, much of the U.S. has a suitable environment for 

its survival, at least some of the year. Malaria occurred significantly in the U.S. population until the mid-20th 

century when efforts to control the vector and the spread of the plasmodium succeeded. Malaria epidemics in 

the U.S. have been essentially eradicated because of its health and mosquito-control infrastructure. 

Malaria currently causes nearly 3 million deaths annually, mostly in Africa, largely because of the lack of 

effective disease and vector controls.(39) 

STATEMENT 9: Warming will occur in many locations and seasons, in each situation creating stresses not 

naturally there and thus overall exacerbating natural conditions. While sulfate aerosols will limit the warming 

in some locations, possibly over parts of North America, as the greenhouse gases continue to build-up, they 

will overwhelm the cooling influence. The warming influence of the greenhouse effect, coupled with the long 

distance for water to come from the oceans, will make the Great Plains drier and thereby hotter in summer. 

Warming will occur in many locations and seasons . . . 

Nearly all models discussed in IPCC 1995 predict strong surface warming in the winter in the Arctic region for 

increasing greenhouse gases.(40) However, the temperature records do not show the projected warming 

trends. See comments for Statements 2, 3 and 5. 

. . .will make the Great Plains drier and thereby hotter in summer. 

The computer simulations cannot make accurate projections on time scales of decades to centuries. For 

example, Dr. MacCracken notes in Statement 5, the model results have no credibility in predicting regional 

precipitation in a scientifically validated way. One reason is that most models that were used to project 

greenhouse warming effects do not even have the spatial resolution to see frontal systems, which are where 

storms occur.  

STATEMENT10: While all bad weather is not evidence of global warming, all good weather is not evidence that 

warming and climatic change are not occurring. Because of natural climate fluctuations, the underlying 

changes from one year to the next cannot be distinguished, but as they accumulate over time, the changes 

will become significant. For the few years after the 1991 Mt. Pinatubo eruption, we enjoyed the shading 

effects of its aerosols. They are now gone, and the decadal average - temperature has started to rise again. 

The underlying changes from one year to the next cannot be distinguished, but as they accumulate over time, 

the changes will become significant. 
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The increase in greenhouse gases is estimated to have gone halfway to an effective doubling of carbon 

dioxide. The models project that the warming trend should already be significant, yet it is not. Therefore, we 

agree with Dr. MacCracken’s implication that the current climate projections are exaggerating the warming 

that should have already happened. That means that the projections of future warming are likely exaggerated 

as well. Whether or not the changes will become significant is a quantitative question. Such a statement would 

require validated climate simulations, which must include accurate modeling of all the relevant causes of 

climate change, anthropogenic and natural. Such simulations are presently unavailable.(41) 
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