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Introduction

Tomorrow, July 29, 2003, the Senate Environment and Public Works Committee, chaired by 

Senator James Inhofe (R-OK), will hold a landmark hearing examining recent developments 

in climate change science.

While the Senate Committee will address new findings about the history of climate change, 

there have been additional, remarkable breakthroughs in the area of global atmospheric change 

since the publication of the widely-cited Third Assessment Report (TAR) of the United Nations 

Intergovernmental Panel on Climate Change (IPCC) in 2001. This document provides an 

overview of new and important work published in the refereed scientific literature. In addition, 

it provides insight into politically-driven climate science at the United Nations and in the U.S. 

Environmental Protection Agency.

The scientific discussion centers around three areas:

• New work on surface temperature histories and their implications for future warming,

• Reconciliation of satellite and balloon-measured temperatures that increase confidence in a 

modest warming while undermining the credibility of climate models predicting dramatic 

warming, and

• Recently published findings on mortality and climate change that strongly argue against 

lurid scenarios of enhanced urban deaths under forecasts of warming.

Together, these studies increasingly integrate the notion that climate change will be modest 

and easily adapted by free and vibrant economies. 

Previous research has demonstrated that the Kyoto Protocol to the United Nations 

Framework Convention on Climate Change would have no measurable effect on planetary 

warming rates. This finding, along with the three areas noted above, prompts an obvious ques-

tion: Why should there be any remaining scientific credibility for the Protocol? As a corollary, 

why should the Environmental Protection Agency (EPA), in this or any other Administration, 

continue to push the policy envelope on climate change? While EPA may have “ignored” cli-

mate change in its 2003 State of the Environment Report, the agency has a clear recent history 

of precisely the opposite, as detailed in a later section of this paper.
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Recent Developments in Climate Change Science

Recent Research Counters United Nations and Environmental Protection Agency Claims of 

Anomalous Warmth of Recent Decades

For nearly fifty years, and through literally thousands of research papers presented in the refer-

eed scientific literature, scientists established that climate since the termination of the last gla-

cial stage, some 12,000 years ago, has hardly been stable or constant. Between four and seven 

thousand years ago, the earth’s mean surface temperature was some 1–2°c higher than it is 

today, for largely unknown reasons. It is noteworthy that climate texts through 1980, written 

prior to the current concern about global warming, referred to such a period as the “climatic 

optimum,” because the warming accompanied the flowering of agriculture and civilization. 

On a somewhat shorter time scale, hundreds of research studies documented two relatively 

recent climatic excursions, namely the “Little Ice Age” (LIA), a cold period ending in the late 

nineteenth century in which global or hemispheric temperatures were thought to be approxi-

mately 1°c beneath the average for the twentieth century, and a “Medieval Warm Period” 

(MWP) prior to the LIA that was 0.5°c warmer than the last century.

In 1999 Michael Mann, now an Assistant Professor at University of Virginia, and several 

colleagues attempted what can best be characterized as a meta-analysis of a rather small 

sample of paleoclimate indicators that gave rise to a temperature history known as the “hockey 

stick,” shown in figure 1. 

Given the literally hundreds of other publications on millennial climate change, the atten-

tion afforded to the “hockey stick” by the United Nations Intergovernmental Panel on Climate 

Change (IPCC) was inordinate. It was prominently featured in the important “Policymakers 

Summary” of the 2001 Third Assessment Report (TAR) of the IPCC, with no appropriate text 

indicating that, while interesting, the Mann study, by finding no LIA or MWP, is a clear outlier 

in a sea of climate studies indicating otherwise. It has been used for repeated citation that the 

recent decade is the “warmest in 1000 years.”

In fact, a close inspection of figure 1 reveals that the expected error ranges given by Mann 

et al. (1999) are in fact quite large, and could indeed accommodate the LIA and the MWP, 

particularly the former (the latter is at the extreme range of the error, but there are very few 

data points that make up any global estimate 1000 years ago). Rather, it is the average of the 

indicators (shown by the bold blue line) that drew inordinate attention. Scientifically speaking, 

an average is a meaningless figure unless the errors about that average, resulting from statistical 
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figure 1 : Mann et al.’s Northern Hemisphere temperature reconstruction for the past 1,000 years based upon 
proxy measurements (also known as the “hockey stick”). The gray region represents the range of uncertainty 
in the reconstructed temperatures (blue line).

sampling, measurement errors, and data manipulation, are explicitly given, which in fact was 

the case with the 1999 Mann study.

The Mann study was notable in that it represented a collation of several other paleoclimatic 

studies, although the sample size was severely limited, with only 12 proxy indicators forming 

the average and error terms for the very long period from 1000 to 1400 ad.

Recently, Willie Soon and Sallie Baliunas, of Harvard University, published a comprehen-

sive study examining a much larger sample of climate histories than were covered in the early 

portions of the Mann et al. reconstructed temperature series. Their research asked whether an 

indicator of the LIA or the MWP existed in these records. They looked for a fifty-year warm or 

cold period in the MWP and LIA “windows” that significantly departs from the average condi-

tions of the respective period. Under these criteria, Soon and Baliunas find strong evidence for 

the existence of both the MWP and the LIA. The core results are shown in Figures 2a and b. 

There are more than 100 paleo-records in the Soon and Baliunas study, many times more than 

the average number used in the Mann et al. study.
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figure 2a: The Soon and Baliunas (2003) answer to their question “Is there an objectively discernible climate 
anomaly during the Little Ice Age period (1300–1900) in this proxy record?” Red squares or boxes indicate 
regions where the answer was ‘Yes,’ green circles or boxes indicate regions where the answer was ‘No.’ Proxy 
records from around the world overwhelmingly contained a signature of the Little Ice Age.
 
figure 2b : The Soon and Baliunas (2003) answer to their question “Is there an objectively discernible climate 
anomaly during the Medieval Warm Period (800–1300) in this proxy record?” Red squares or boxes indicate 
regions where the answer was ‘Yes,’ green circles or boxes indicate regions where the answer was ‘No,’ blue 
triangles or boxes indicated regions equivocal results. Proxy records from around the world overwhelmingly 
contained a signature of the Medieval Warm Period.
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Despite the apparent differences, the Mann et al. (1999) and Soon and Baliunas (2003) 

studies can be reconciled. Given that the range of errors in the Mann study is so large, it can 

accommodate both an LIA and MWP as defined by Soon and Baliunas. 

The Mann/Soon debate is going to last some time. Recently (July 8, 2003), Mann and 

several coauthors published a defense of their work in the Transactions of the American 

Geophysical Union, but the rebuttal article, which is in preparation, has yet to be published. 

The United Nations’ choice to overemphasize the Mann et al. study and to ignore a tremen-

dous volume of other work has had serious consequences, as it was the first “governmental” 

sanction for the use of one climate history over many others. The “hockey stick” was fea-

tured prominently in the influential 2000 report Climate Change Impacts on the United States 

(National Assessment Synthesis Team 2000), known colloquially as the National Assessment 

of climate change which published the “hockey stick” without the accompanying error range, 

an egregious example of scientific misconduct. This was then translated into the 2001 Climate 

Action Report from the U.S. Environmental Protection Agency, whose Chapter 6, “Impacts and 

Adaptations,” was based upon the National Assessment. 

EPA’s use of the National Assessment was made in full knowledge that the document con-

tained egregious scientific errors, including the use of climate models whose performance was 

known by the National Assessment Synthesis Team to perform worse than a table of random 

numbers when applied to United States 10-year mean temperatures; see section below on EPA 

misuse of science.

figure 3 : Globally aver-
aged lower tropospheric 
temperature anomalies 
as measured by NASA 
satellites, December 1978 
through June 2003.
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than one million on a decadal time scale. Twenty-nine years of daily total mortality rates 

(1964–1998 with some years missing in the early 1970s), standardized to account for changes 

in death rates related to inherent variations in the age of the population, were organized by 

decade for each city. Daily mortality rates were related to afternoon apparent temperatures—

an index that combines temperature and humidity that serves as the basis of the summer Heat 

Index used by the National Weather Service. Davis et al. calculated the annual excess mortal-

ity on days when apparent temperatures exceeded a threshold value for 28 major metropolitan 

areas in the United States.

Figure 6a shows daily mortality and apparent temperature for New York City. While mor-

tality actually declines with heating, there are a number of clear excursions in death rates at 

the highest temperatures. These were simply extrapolated by the National Assessment and the 

IPCC to form future mortality expectations.

Yet, at the same time, it is very clear that infrastructure is very important. Figure 6b shows 

the same for Houston, a more modern city built near the very warm Gulf of Mexico. There is 

no excursion in the death rate on the hottest days.

Obviously, there is some personal and economic incentive to survive, so Davis et al. (2003) 

hypothesized that adaptation should lead to a general decline in urban heat-related mortality, 

and this is what the data show. 

Contrary to the implied hypothesis in the National Assessment and the explicit assertion by 

the United Nations’ IPCC, Davis et al. (2003) found that heat-related mortality rates declined 

over time in 22 of the 28 cities. For the 28-city average, there were 53 excess heat-related 

deaths per year (per standard million population) in the 1960s–70s, 25 in the 1980s, and 15 

in the 1990s. In the 1960s–1970s, almost all study cities exhibited significantly above normal 

death rates on hot and humid days. During the 1980s, many cities, particularly those in the 

southern United States, exhibited no excess mortality. In the 1990s, this effect spread north-

ward across interior cities.

The overall decadal decline in mortality in most cities is probably because of adaptations: 

increased air conditioning usage, improved health care, and heightened public awareness of 

the biophysical impacts of heat exposure. This finding of a more muted mortality response of 

the US populace to high apparent temperatures over time raises doubts about the validity of 

projections of future US mortality increases linked to potential greenhouse warming.

What could prompt such authoritative bodies such as the National Assessment “Synthesis 

Team” and the IPCC hypothesize and assert facts on warming and urban-related death that 

turn out to be so obviously false? Perhaps the answer lies in the culture of science.
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Institutional Bias on Global Warming

The prominence of the Mann et al. record in the recent IPCC report, in the face of hundreds 

of other studies in the scientific literature is prima facie evidence of some type of political bias, 

as the obvious (and predictable) effect of emphasizing that history was to create a demand for 

climate intervention policy. 

Public Choice theory offers a theoretical concept explaining patterns of behavior in such 

cases. Scientists maintain the crucial characteristics of any interest group. Environmental 

Science is an exclusive, small community, and over 99.5 percent of its research funding comes 

from the federal budget. Climate scientists know that there are many other scientific commu-

nities (cancer, heart disease, etc.) competing for that money. Climate scientists define them-

selves as providing “good” in the political sphere, which is the technical information required 

to save ourselves from impending climatic doom. 

In the ethic of the environmental science community, the price of this “good” is now $4.2 

billion per year (the proposed current federal budget for research on global environmental 

change). Competition requires that this community prove that “their” problem is much big-

ger, more urgent and needs more financial support than problems other interest groups want 

to solve by providing their own “good.” This competition is not just limited to other science 

and technology enterprises, but includes all federal discretionary spending, such as housing for 

the homeless, a new federal facility in West Virginia, or fixing the space shuttle. Portraying 

climate change as a benign issue is a clear threat to the well-being of its scientific community, 

and there is logically a great resistance to this view. 

Public Choice theory does not judge someone’s honesty or dishonesty. It simply implies that 

the structure of incentives scientists face must create a bias of distortion, in which problems 

must be exaggerated in order to garner funding. Public Choice is a political process—based 

upon rhetoric as much as fact—and it provides mutual virtue for the scientists and the respon-

sive politicians, an advantage to both, and a powerful adversary force against moderation on 

climate science or policy. 

Consequently, there is an institutional bias towards drama and climate threat. Perhaps the 

most glaring recent example of EPA bias on global warming concerned its publication of the 

2001 Climate Action Report (2001CAR), a public document detailing global warming science, 

projections, and possible policies.

The critical chapter of 2001CAR, Chapter 6 (“Impacts and Adaptation”) relies heavily on 

the 2000 National Assessment of global warming, a Clinton Administration product that was 



New Perspectives in Climate Science: What the EPA Isn’t Telling Us | 13

based upon true miscarriages of science: It is predicated upon two models for future projec-

tions of climate that perform worse than a table of random numbers when applied to ten-year 

moving averages of US temperatures since 1900, and it removed the error bars from Mann’s 

“hockey stick”. 

Here is an excerpt of a formal review of the 2001CAR by University of Virginia Professor of 

Environmental Sciences Patrick J. Michaels, and sent to the senior authorship of 2001CAR:

The essential problem with the USCAR [2001CAR] is that it is based upon the USNA 

[The National Assessment]. That report is based largely on two climate models, neither 

one of which, when compared with the 10-year smoothed behavior of the lower 48 

states (a very lenient comparison), reduces the residual variance below the raw variance 

of the data. The one that generates the most lurid warming scenarios—the Canadian 

Climate Centre (CCC) Model—produces much larger errors than are inherent in the 

natural noise of the data. That is a simple test of whether or not a model is valid …and 

both of the models used in the USNA fail. All implied effects, including the large tem-

perature rise, are therefore based upon a multiple scientific failure. The USNA’s use of 

those models and that approach is a willful choice to disregard the most fundamental 

of scientific rules. (And that they did not find and eliminate such an egregious error is 

testimony to grave bias). For that reason alone, the USCAR should be withdrawn from 

the public sphere until it becomes scientifically based.

EPA’s 2001CAR, based upon the National Assessment, employed two climate models that 

were themselves outliers. One of them, the Canadian Climate Center (CCC) model, predicted 

the most extreme temperature changes, while the other, the UK model predicted the most 

extreme precipitation changes of all the models considered for inclusion. The CCC model 

forecasts the average temperature in the United States to rise 8.1°f (4.5°c) by the year 2100, 

more than twice the rise of 3.6°f (2.0°c) forecast by the UK model (the second model used in 

the USNA). Compare this with what has actually occurred during the past century. The CCC 

model predicted a warming of 2.7°f (1.5°c) in the United States over the course of the twenti-

eth century, but the observations published by the U.S. National Climatic Data Center show 

that the increase was about 0.5°f (0.3°c), or about 5 times less than the forecast.

If the observed ratio continues into the future, the US temperature increase by the year 

2100 will be around 1°f and hardly noticeable. The UK forecast of precipitation changes across 
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the Unites States is nearly as extreme. Of all the models reviewed for inclusion in the USNA 

(and, consequently, for 2001CAR), the UK model predicted more than twice the precipitation 

change than the second most extreme model, which was the CCC model. The CCC model 

itself forecast twice the change of the average of the remaining, unselected models. Therefore, 

along with the fact that climate models in general cannot accurately forecast climate change at 

regional levels, the climate models selected as the basis for the USNA conclusions do not even 

fairly represent the collection of available climate models.

What is remarkable is that EPA went forward with 2001CAR in full knowledge of 

these problems. 

Conclusion

As the Senate Environment and Public Works Committee prepares for an important hearing 

on new developments in the ongoing debate about past climate change, it is important to 

recognize that there have been a number of additional advances in climate science, many of 

which were concurrent or after the publication of the most recent (2001) Assessment of Climate 

Change By the United Nations Intergovernmental Panel on Climate Change, and the 2000 

National Assessment of U.S. Climate Change. This latter document was used extensively by the 

U.S. Environmental Protection agency in its 2001 Climate Action Report.

As shown in this paper, critical portions of science in all of these reports are misleading, 

inaccurate, unreliable, or simply wrong. However, that is not an indictment of the indi-

viduals involved, but is rather more symptomatic of the nature of science when funded by a 

government leviathan.
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