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The Heartland Institute submits the following comments in response to the United States 
Environmental Protection Agency (“EPA”) Notice of Rulemaking entitled Proposed 
Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) 
of the Clean Air Act. For the reasons discussed below, for EPA Administrator Lisa P. Jackson to 
make this proposed positive finding would be unreasonable, unlawful, and arbitrary and 
capricious.  
 
 
 I. About The Heartland Institute 
 
The Heartland Institute is a national nonprofit research and education organization, tax exempt 
under Section 501(c)3 of the Internal Revenue Code, headquartered in Chicago, and founded in 
1984. It is not affiliated with any political party, business, or foundation. 

Heartland’s mission is to discover, develop, and promote free-market solutions to social and 
economic problems. Such solutions include market-based approaches to environmental 
protection, privatization of public services, parental choice in education, personal responsibility 
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in health care, and deregulation in areas where property rights and markets do a better job than 
government bureaucracies. 

Heartland’s nearly 200 free-market policy experts—managing editors, senior fellows, policy 
advisors, and contributing editors—are able to provide testimony, articulate issue positions 
through the media, and help educate in other ways policymakers at all levels of government in 
the fifty states and Washington, D.C. Our policy advisors are academics and professionals 
including members of the faculties of Harvard University, Georgetown University Law Center, 
the Massachusetts Institute of Technology, The University of Chicago, The University of 
Chicago Law School, UCLA School of Law, Northwestern University, and scores of other 
respected universities. In addition, approximately 150 elected officials – Democrats as well as 
Republicans – serve on Heartland’s Board of Legislative Advisors. 

Our publications are distributed to approximately 8,300 state and national elected officials and 
8,400 local government officials. Heartland also communicates with media, civic and business 
leaders, educators, other groups, and the general public.  

The Heartland Institute seeks to bring sound science and economics to the debate on 
environmental issues. We believe there is too much alarmism in these debates and too little 
attention being paid to the real science. In the specific case of global warming, Heartland has 
been a major source of research and commentary in the U.S. questioning whether enough is 
known about climate change to justify government action. As this comment demonstrates, 
consideration of all relevant peer-reviewed academic articles on an array of climate change 
issues mandates that EPA abandon its attempts to regulation anthropogenic emissions of 
greenhouse because of the extreme uncertainty that these emissions cause or contribute to air 
pollution. 

In recent years, Heartland has been providing a platform for the so-called "skeptics" in the global 
warming debate, among other reasons, because (a) it is apparent that the proposed assertion of 
federal governmental powers over human-induced greenhouse gas emissions exploits the 
public’s scientific illiteracy to advance the government’s agenda; and (b) the economic 
consequences of greenhouse gas emission regulatory programs on the scale proposed by EPA in 
this rulemaking and in the Advanced Notice of Proposed Rulemaking, EPA-HQ-OAR-2008-
0318-0117 (“ANPR”), Regulating Greenhouse Gas Emissions Under the Clean Air Act would be 
devastating. Heartland has hosted three international conferences in New York and Washington 
in 2008 and 2009, bringing together hundreds of scientists, economists, and policy experts to 
explore issues ignored by the IPCC in its reports. 

Heartland has published and disseminated numerous books and studies on climate change and 
global warming, including Heartland’s monthly newspaper Environment and Climate News; 
James M. Taylor, J.D., What Climate Scientists Think about Global Warming (Heartland 
Institute, 2007); S. Fred Singer and Dennis T. Avery, Unstoppable Global Warming: Every 
1,500 Years (Rowman & Littlefield Publishers, Inc. 2007); Joseph L. Bast, James M. Taylor, and 
Jay Lehr, State Greenhouse Gas Programs: An Economic and Scientific Analysis (Heartland 
Institute, 2003); Joseph L. Bast, New Source Review: An Evaluation of EPA's Reform 
Recommendations (Heartland Institute, 2002). In 2008, Heartland published S. Fred Singer, ed., 
Nature, Not Human Activity, Rules the Climate, a summary report for policymakers from the 
Nongovernmental International Panel on Climate Change. 
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In June 2009, Heartland published Climate Change Reconsidered: The 2009 Report of the 
Nongovernmental International Panel on Climate Change (henceforth “the NIPCC Report”), in 
which coauthors Dr. S. Fred Singer and Dr. Craig Idso and 35 contributors and reviewers present 
an authoritative and detailed rebuttal of the findings of the United Nations’ Intergovernmental 
Panel on Climate Change (IPCC), on which EPA is relying for this proposed Endangerment 
Finding and its other greenhouse gas regulatory proposals. The scholarship in this book 
demonstrates overwhelming scientific support for the position that the warming of the twentieth 
century was moderate and not unprecedented, that its impact on human health and wildlife was 
positive, and that carbon dioxide probably is not the driving factor behind climate change. 
 
A copy of the NIPCC Report is attached to and submitted as part of this comment. Heartland also 
urges EPA to review additional publications as they become available, posted at 
http://www.co2science.org/. 
 
Further information about Heartland’s work on climate change is available at 
http://www.globalwarmingheartland.org/ and http://www.nipccreport.org/ 
 
 
II. Introduction 
 
The issue in this rulemaking is whether the Administrator should make a finding that six 
greenhouse gases “cause” or “contribute” to “air pollution” that “may reasonably be anticipated 
to endanger public health or welfare” under Section 202(a) of the Clean Air Act. She has 
proposed a positive Endangerment Finding. 74 Fed. Reg. 18886. This proposed finding has 
ramifications well beyond this rulemaking because it will trigger a cascade of regulation of these 
greenhouse gas emissions under other sections of the Act.  
 
The Clean Air Act provides that the courts may reverse EPA regulations that are unreasonable 
and arbitrary and capricious. This comment proves that the science cited by EPA as supposedly 
supporting the proposed positive finding is wholly insufficient, and therefore a positive 
endangerment finding would be subject to judicial reversal on these grounds. 
 
Furthermore, federal guidelines, including those of EPA itself, require that “influential” 
rulemakings like this one be based on data that is “accurate, clear, complete, and unbiased.” This 
data must also be collected by the “best available methods.” The data must also be the most 
recent available. EPA’s data fail to meet these requirements. 
 
As demonstrated below and in the NIPCC Report, EPA has failed to consider a vast body of 
peer-reviewed academic research relevant to this rulemaking. These studies demonstrate, among 
other things, that EPA’s computer models are incapable of accurately simulating past 
temperatures and thus cannot be used to predict future temperatures. EPA even admits there are 
substantial uncertainties in these models.  
 
EPA’s contentions that the global warming of the twentieth century was caused by human 
activity and that human emissions will cause future warming are undermined by an extensive 
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body of scientific research pointing to natural forcings and feedback effects that are not taken 
into account by computer models. Some of these forcings and effects are sufficiently large to 
entirely explain the warming of the twentieth century or to entirely offset any human effect due 
to CO2 emissions.  
 
EPA relies on a piece of research – the so-called “hockystick” diagram by Mann et al., to support 
its claim claim that the warming of the twentieth century was unprecedented. But this study is 
widely discredited in the academic literature. Similarly, extensive observational data contradicts 
EPA’s contentions that there has been any human effect on the rate at which glaciers have melted 
since the last Ice Age, sea levels have risen, or precipitation has increased or become more 
extreme.  
 
The connection between carbon dioxide levels in the atmosphere and global temperatures is 
much more complex, and probably much weaker, than EPA assumes. Many paleoclimatologic 
studies find warming temperatures preceeded rather than followed elevated carbon dioxide 
concentrations. EPA also fails to consider research by solar scientists who find that temperatures 
correlate more closely with solar cycles than anthropogenic greenhouse gas emissions. 
 
The Heartland Institute has published a 737-page report, titled Climate Change Reconsidered: 
The 2009 Rerport of the Nongovernmental International Panel on Climate Change (“NIPCC 
Report”) that documents the statements made in this comment and comprehensively refutes the 
claims contained in EPA’s Endangerment Finding. 
 
The scientific positions described in this comment and in the NIPCC Report are entirely within 
the mainstream of the scientific community. Besides the thousands of source citations to peer-
reviewed scientific journal articles contined in the NIPCC Report is the fact that more than 
31,000 scientists have signed a petition saying “there is no convincing scientific evidence that 
human release of carbon dioxide, methane, or other greenhouse gases is causing, or will in the 
foreseeable future, cause catastrophic heating of the Earth's atmosphere and disruption of the 
Earth's climate.” The complete text of that petition, an explanation of how it was circulated, and 
a directory of all 31,478 American scientists who signed it appears in Appendix 4 of the NIPCC 
Report. There is no similar summary of alarmist science that has been signed by anywhere near 
31,000 scientists. In contrast, the IPCC, upon which EPA heavily relies, lists only 2,400 
participants, many of whom are not scientists and many of whom disagree with the alarmist 
conclusions asserted by the relative handful of lead authors who composed the final documents. 
 
The core issue in this rulemaking is, as noted above, whether man-induced greenhouse gas 
emissions cause or contribute to a threat to human health or welfare. A fair evaluation by EPA of 
the entire body of relevant, peer-reviewed academic research should lead it to conclude that they 
do not, and the proposed finding ought to be withdrawn. 
 
 
III. EPA Has Failed to Provide Notice and a Meaningful Opportunity to be Heard 

During this Rulemaking in Violation of Law and the U.S. Constitution. 
 

A. The Notice Provided for this Rulemaking Was Defective. 
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The official Federal Register notice for this rulemaking, dated April 24, 2009, informed the 
public that comments could be submitted by e-mail to GHG--Endangerment- 
Docket@epa.gov[.] 74 Fed. Reg. 18886. This address is incorrect; e-mails using it are not 
transmitted to EPA. The correct address is GHG-Endangerment-Docket@epa.gov (with one dash 
rather than two dashes between “GHG” and “Endangerment”). Due to this error, an unknown 
number of interested persons have been deprived of the opportunity to comment.  
 
If EPA’s erroreous e-mail address is not corrected and republished, if the comment period for 
this rulemaking is not extended, and if the Administrator finalizes her Endangerment Finding, 
this rulemaking will be subject to reversal because EPA and the Administrator have violated the 
Due Process Clause of the U.S. Constitution, the procedures required by the Clean Air Act, the 
Administrative Procedure Act, and Executive Order Number 12866. 
 
The Due Process Clause of the Fifth Amendment guarantees that “no person shall . . . be 
deprived of life, liberty, or property, without due process of law.”  “A fundamental requirement 
of due process is ‘the opportunity to be heard.’ It is an opportunity which must be granted at a 
meaningful time and in a meaningful manner.” Armstrong v. Manzo, 380 U.S. 545, 552 (1965). 
The opportunity to submit a comment by e-mail that cannot reach EPA and remains floating in 
the ether is the exact opposite of meaningful. 
 
The Clean Air Act provides that “the Administrator shall allow any person to submit written 
comments, data, or documentary information…” in a rulemaking process like this one. 42 U.S.C. 
§7607(d)(5)(i)(emphasis supplied.) The Administrative Procedure Act, which is applicable to 
EPA,1 provides that EPA “shall give interested persons an opportunity to participate in the rule 
making through submission of written data, views, or arguments with or without opportunity for 
oral presentation.” 5 U.S.C.S. §553(c)(emphasis supplied). This provision is mandatory by its 
plain terms, not discretionary. The APA further provides that Federal Register notice must be 
given of: “the established places at which . . . the public may. . . make submittals . . . .” 5 
U.S.C.S. §552(a)(1)(A).2 EPA and the Administrator have violated these provisions. 
 
Furthermore, as the EPA Guidelines recognize, Executive Order Number 12866 dated October 
4,1993, applies to this rulemaking. This Order requires that an agency like EPA “shall 
(consistent with its own rules, regulations, or procedures) provide the public with meaningful 
participation in the regulatory process.” 58 Fed. Reg. 51735. This provision too has been 

                                                        
1 Although the Clean Air Act contains its own procedural provision, 42 U.S.C.S. 7607, this  section applies in 
addition to the Administrative Procedure Act (APA). Small Refiner Lead Phase‐Down Task Force v. U.S. EPA, 705 
F.2d 506, 522‐23 (D.C. Cir. 1983)(“At a minimum, failure to observe the basic APA procedures, if reversible error 
under the APA, is reversible error under the Clean Air Act as well”). 

2 The right to comment “is not meager. The right to comment better grounds agency action in the actual values 
and interests of the people subject to the action and it better ‘assure[s] that the agency will have before it the 
facts and information relevant to a particular administrative problem, as well as suggestions for alternative 
solutions. The courts, therefore, will not credit rulemaking as ‘fully reasoned’ unless the agency takes into account 
the data and critical analysis and identification of interests and priorities as offered by public comment.” Alfred C. 
Aman, Jr., and William T. Mayton, Administrative Law at 54 (West Group 2001)(internal citations omitted). 
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violated. 
 
There is a pattern here: The same thing happened during the ANPR comment period, when EPA 
also provided an erroneous e-mail address in the Federal Register notice. (See 73 Fed. Reg. 
44354 (July 30, 2008) and Heartland’s submittal dated November 28, 2008.) Where, as here, a 
vast new regulatory regime is proposed, imposing new Clean Air Act control measures that will 
cost many trillions of dollars, the process leading to such regulation ought not be tainted in any 
way. EPA ought to republish the Endangerment Finding in the Federal Register with the correct 
e-mail address. It should also extend the deadline for submission of comments for at least 60 
days. This is an important issue to every person in this country, and EPA owes it to the American 
public to give every interested person the opportunity to be heard. 
 
 B. There Is No Meaningful Opportunity to Be Heard. 
 
Pursuant to Executive Order Number 12866 dated October 4, 1993, and Sections 6.2 and 6.3 of 
EPA Information Quality Act Guidelines, discussed below, information disseminated by EPA in 
a rulemaking that has “an annual effect on the economy of $100 million or more or adversely 
affect[s] in a material way the economy, a sector of the economy, productivity, competition, [or] 
jobs” is “influential” and thus subject to particularly rigorous data quality standards. 58 Fed. 
Reg. 51735. Further, as just noted, Executive Order Number 12866 and Due Process require a 
meaningful opportunity to be heard. 
 
EPA has proffered hundreds of thousands of pages of scientific data in support of the proposed 
Endangerment Finding. Tens of thousands of pages of this data – primarily from the Climate 
Change Science Program – has been published in the past year and was not available in the 
ANPR process. Yet EPA has provided merely 60 days for review of and comment on this 
massive quantity of information. 
 
When regulations implicating not millions or billions but rather many trillions of dollars in 
economic costs are proposed, EPA owes the American public a comment period of ample length 
to enable the public to participate in a meaningful way. EPA ought to extend the comment period 
for at least another 60 days. 
 
  
IV. EPA’s Proposed Endangerment Finding and Its Underlying Science Documents 

Violate the Information Quality Act. 
 

A. EPA’s Proposed Endangerment Finding Data Violates OMB’s Information 
Quality Act Guidelines. 

 
These comments shall prove that the data EPA relies on for its proposed Endangerment Finding 
violate the Information Quality Act. (Section 515 of the Treasury and General Government 
Appropriations Act for Fiscal Year 2001 (P.L. 106-554).) The proposed Endangerment Finding 
thus is void. 
 
The Act directs federal agencies to maximize “the quality, objectivity, utility, and integrity” of 
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information they prepare and disseminate and requires agencies to adopt and follow 
implementing guidelines. Information must be “accurate, clear, complete, and unbiased.” Id.  
 
As detailed in the NIPCC Report and this comment, EPA’s data is biased, incomplete, and 
inaccurate. The scientific research on which the proposed Endangerment Finding is based was 
promulgated by the IPCC and dates to the year 2006 at the latest. The data is inaccurate, as the 
NIPCC Report demonstrates. EPA’s data are incomplete because they omit the wealth of 
scientific research identified and discussed in the NIPCC Report casting profound doubt on 
whether global warming results from anthropogenic emissions of greenhouse gases. For these 
reasons, the OMB guidelines are violated. 
 
In addition, when EPA engages in “analysis of risks to human health, safety and the 
environment,” it is required by the Office of Management and Budget’s guidelines to apply the 
principles enacted by Congress in the Safe Drinking Water Act, 42 U.S.C. §300g-1(b)(3)(A) and 
(B). 67 Fed. Reg. 8458-60. This section of the SDWA requires EPA to use only: 
  

[T]he best available, peer-reviewed science and supporting studies conducted in 
accordance with sound and objective scientific practices; and 

 
[D]ata collected by accepted methods or best available methods. 

 
42 U.S.C. §300g-1(b)(3)(A). As discussed below, the “best available” data has not been included 
by EPA in the scientific documents it relies on for this proposed Endangerment Finding. Also, as 
discussed below, the methods used to collect data – temperature observations now known to be 
defective and computer models that have been widely discredited – were not the best available. 
 
The SDWA also requires EPA to address: “each significant uncertainty” in assessing public 
health risks; all studies capable of assisting in resolving the uncertainties; all peer-reviewed 
studies that “fail to support any estimate of public health effects;” and the methodology by which 
inconsistent scientific data was reconciled. Id. 
 
As noted below, in the TSD and the CCSP data promulgated in support of the proposed 
Endangerment Finding, significant uncertainties are expressed but not resolved. Also as noted 
below, there is a vast body of inconsistent scientific data. Again this was not resolved. For these 
reasons, the Information Quality Act has been violated. The proposed Endangerment Finding is 
therefore void. 
 

B. EPA’s Proposed Endangerment Finding Data Violates EPA’s Own 
Information Quality Act Guidelines. 

 
As required by the Information Quality Act, EPA has adopted Guidelines for Ensuring and 
Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by the 
Environmental Protection Agency (“EPA Guidelines”). EPA has also violated these guidelines 
by disseminating flawed and incomplete scientific data. 
 
EPA’s guidelines require that the information it disseminates maximizes “quality” and 
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“objectivity.” “Objectivity focuses on whether the disseminated information is being presented in 
an accurate, clear, complete, and unbiased manner, and as a matter of substance, is accurate, 
reliable, and unbiased.” EPA Guidelines at §5.1. 
 
EPA’s guidelines define a “top Agency action” to include a rulemaking such as this one because 
it is involves “highly controversial” science and economic issues and will have “potentially great 
or widespread impacts on the private sector….” Thus, the information disseminated as part of 
this rulemaking is, under the definitions in the EPA Guidelines, “influential.” EPA Guidelines at 
§6.3. Particular rigor is required for influential information: 
 

EPA recognizes that influential scientific, financial, or statistical information should be 
subject to a higher degree of quality (for example, transparency about data and methods) 
than information that may not have a clear and substantial impact on important public 
policies or private sector decisions. 

 
Id.  But, as noted, the information disseminated in support of this Endangerment Finding fails to 
meet this standard. 
 
EPA also recognizes its obligations under the SDWA to use the “best available” data in making 
risk assessments, with the term “available” being defined “the availability at the time an 
assessment is made.” EPA Guidelines at §6.4. EPA goes on to say it “also recognizes that 
scientific knowledge about risk is rapidly changing and that risk information may need to be 
updated over time.” Id. As noted, the data on which the proposed Endangerment Finding is based 
dates to 2006, for the most recent.3 As noted in the NIPCC Report, the state of scientific 
knowledge about the risk of global warming is changing rapidly. EPA’s data does not meets its 
obligations under the SDWA. The proposed Endangerment Finding therefore is void. 
 
 
V. EPA’s Proposed Endangerment Finding and Its Underlying Science Documents 

Violate the Clean Air Act’s Prohibition of Regulations That Are Unreasonable, 
Arbitrary, and Capricious. 

 
A court may reverse EPA regulations that are: 
 

(A) arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with 
law; 

  
 (B) contrary to constitutional right, power, privilege, or immunity; 
 

(C) in excess of statutory jurisdiction, authority, or limitations, or short of statutory 
right . . . .  

 

                                                        
3 The new CCSP products were published in 2008 and 2009 but, as in the case of the EPA Technical Support 
Document for this proceeding, these products are based on academic research as of 2006. 
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42 U.S.C. §7607(d)(9). Also, as noted above, the Administrator may make a positive 
endangerment finding only for emissions “which may reasonably be anticipated to endanger 
public health or welfare. 42 U.S.C. §7521(a). For the reasons set forth in this comment, including 
the NIPCC Report, the proposed Endangerment Finding violates these provisions. 
 
 
VI. EPA Engages in Clear Legal Error by Enabling the Administrator to Make an 

Endangerment Finding Based on Low Likelihood that Climate Change Is Driven by 
Anthropogenic Emissions of Certain Greenhouse Gases. 

 
In proposing her Endangerment Finding, the Administrator uses the legislative history of Section 
202(a) of the Clean Air Act, 42 U.S.C. §7521(a)(1) to interpret the terms “judgment” and 
“endanger” in that statute. Based on this legislative history, she contends she is authorized to 
based her Endangerment Finding on “projections,4 assessments and estimates,” to “extrapolate 
from limited data,” and to balance the likelihood and severity of effects: 
 

This balance involves a sliding scale; on one end the severity of the effects may 
be significant, but the likelihood low, while on the other end the severity may be 
less significant, but the likelihood high. Under either scenario, the Administrator 
is permitted to find endangerment. If the harm would be catastrophic, the 
Administrator is permitted to find endangerment even if the likelihood is small. in 
making her endangerment finding. 

 
74 Fed. Reg. 18891-92. EPA’s use of legislative history is clear legal error, however. 
 
Section 202(a) provides: 
  

The Administrator shall by regulation prescribe (and from time to time revise) in 
accordance with the provisions of this section, standards applicable to the 
emission of any air pollutant from any class or classes of new motor vehicles or 
new motor vehicle engines, which in his judgment cause, or contribute to, air 
pollution which may reasonably be anticipated to endanger public health or 
welfare. 

 
Id.   
 
Under well-established principles of statutory construction, the legislative history of a statute 
may not be considered unless the statutory language is ambiguous. Barnhill v. Johnson, 503 U.S. 
393, 401 (1992(“[W]e note that appeals to statutory history are well taken only to resolve 
‘statutory ambiguity’”). See also Ratzlaf v. United States, 510 U.S. 135, 147-48 (1994)(“[W]e do 
not resort to legislative history to cloud a statutory text that is clear”). There is nothing 
ambiguous about the terms “judgment” and “endanger” in Section 202(a). The term “judgment” 
is well-understood to mean a reasoned decision based on facts. The common meaning of 
                                                        
4 As discussed below, the verb “project” and its derivatives are IPCC‐speak for computer modeling, which, in the 
case of climate change, is seriously flawed. 
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“endanger” is also clear. It means “to expose to danger, harm, loss; imperil.” (Webster’s New 
World College Dictionary, 4th edition, Wiley Publishing Co., Inc. (2002).) Thus, use of 
legislative history here is entirely improper.  
 
Furthermore, use of the legislative history to assert that the Administrator may make a finding 
based only on slight certainty of harm is plainly not what Congress authorized in enacting this 
provision. Rather, Congress authorized her to make a decision based on facts – a “judgment”—
that harm to human health and welfare is reasonably likely. As submitted in this comment, 
science relied on by EPA, as well as the vast body of academic scientific peer-reviewed research 
that EPA ignored, cannot support such a judgment. 
 
 
VII. EPA’s Reliance on Computer Models is Unreasonable, Arbitrary, and Capricious. 
 
EPA can regulate only those air pollutants the Administrator finds “in his judgment cause, or 
contribute to, air pollution” and only when those pollutants “may reasonably be anticipated to 
endanger public health or welfare.” 42 U.S.C. §7521(a)(1).  
 
EPA’s entire rationale for regulating the six specified greenhouse gases rests upon its adoption of 
2007 Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) 
(“IPCC AR4”) computer models. These models purport to show the globe has warmed in past 
decades due to anthropogenic emissions of these gases and will continue to do so in the future, 
with allegedly catastrophic impacts on human health and welfare. The computer modeling from 
IPCC AR4 was conducted prior to 2006. EPA conducted no modeling of its own. In light of the 
known deficiencies of IPCC’s computer models, described below, EPA’s failures to consider 
more recent data and to conduct its own modeling means that its proposed Endangerment 
Finding is legally insufficient and arbitrary and capricious. 

As the D.C. Circuit has recognized in a case under a different section of the Clean Air Act, to be 
valid drivers of regulation, computer models must be continuously updated and verified: 

Congress intended that monitoring would impose a certain discipline on the use 
of modeling techniques, which would be the principal device relied upon for the 
projection of the impact on air quality of emissions from a regulated source. This 
projects that the employment of modeling techniques be held to earth by a 
continual process of confirmation and reassessment, a process that enhances 
confidence in modeling, as a means for realistic projection of air quality 

Alabama Power Company v. Costle, 636 F.2d 323, 372 (D.C. Cir. 1979). 

Because this computer modeling is deficient and unreliable in numerous important respects, as 
EPA concedes and the NIPCC Report proves, the proposed finding is unreasonable and arbitrary 
and capricious. 
 

A. EPA Itself Admits the IPCC Computer Modeling upon Which the Proposed 
Endangerment Finding Is Based Is Flawed in Significant Ways. 
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EPA’s discussion of the modeling used is abbreviated; EPA merely adopts the modeling used in 
the IPCC AR4 and adds a few comments from the Climate Change Science Program Synthesis 
and Assessment Products. Even this abbreviated discussion, however, demonstrates that 
modeling done to date is utterly and fatally flawed and that the Administrator cannot use it to 
reasonably support her proposed Endangerment Finding.  
 
EPA itself admits in the Technical Support Document for this rulemaking that computer models 
are defective in numerous important respects, including but not limited to the 13 defects 
described immediately below. Endangerment and Cause and Contribute Findings for 
Greenhouse Gases Under Section 202(a) of the Clean Air Act (“TSD”). 
 
First, the models can accurately simulate future climate changes only if they can accurately 
simulate the current and past climate. (TSD at 39.)  EPA says it has “considerable confidence” in 
the models’ predictions of the future. (TSD at 52.) But the Climate Change Science Program 
assessment of computer modeling, incorporated into the TSD, doesn’t share EPA’s opinion on 
simulation accuracy. CCSP states: 
 
 Climate modeling has been steadily improving over the past several decades, but 

the pace has been uneven because several important aspects of the climate system 
present especially severe challenges to the goal of simulation. 

 
Simulations from different state-of-the-science models have not fully converged, 
however, since different groups approach uncertain model aspects in distinctive 
ways. This absence of convergence is one useful measure of the state of climate 
simulation; convergence is to be expected once all climate-relevant processes are 
simulated in a convincing physically based manner. However, measuring the 
quality of climate models so the metric used is directly relevant to our confidence 
in the models’ projections of future climate has proven difficult. The most 
appropriate ways to translate simulation strengths and weaknesses into confidence 
in climate projections remain a subject of active research. 

 
Climate Models: An Assessment of Strengths and Limitations, U.S. Climate Change Science 
Program Synthesis and Assessment Product 3.1 at 1, 4 (2008).  Furthermore, as noted below, 
EPA’s models are significantly flawed in past and present climate simulations. 
 
Second, EPA concedes computer modeling does not result in definitive projections of future 
climate change. Computer models use “scenarios,” EPA says, which “are story lines regarding 
possible futures. These storylines are designed to be internally consistent in their assumptions 
regarding population and economic growth, implementation of policies, technology change and 
adoption, and other factors that will influence emissions. Scenarios are not projections of the 
future, but are used to illustrate how the future might look if a given set of events occurred and 
policies implemented.”(TSD at 46; emphasis supplied.) Despite this caution, the TSD uses the 
word “project” or its derivatives more than 285 times in discussing future climate change. (See 
TSD generally.) 
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Third, EPA says clouds are not well represented in the computer models, leading to 
“uncertainties” in predicting how much climate change will take place in the future and the 
timing of any climate change. (TSD at 52.) 
 
Fourth, there are “uncertainties” about composition and distribution of past aerosol emissions in 
the paleoclimate records. (TSD at 15.) There are also “uncertainties” in the models of future 
aerosol effects on climate and the interaction of aerosols with clouds, which “potentially can 
change cloud radiative properties and cloud cover.” This is “a major stumbling block,” EPA 
admits. (TSD at 52.) As discussed below, clouds exert considerable cooling effects. Their 
underrepresentation in the models is a significant defect which disqualifies use of these models 
in this Endangerment Finding.  
 
Fifth, “[t]here are still large uncertainties associated with current inventories of BC and OC, the 
ad hoc scaling methods used to produce future emissions, and considerable variation among 
estimates of the optical properties of carbonaceous aerosols. Given these uncertainties, future 
projections of forcing by BC and OC are quite dependent on the model and emissions 
assumptions (Meehl et al., 2009). Similarly, CCSP (2008d) concluded that one of the most 
important uncertainties in characterizing the potential climate impact of aerosols is the projection 
of their future emissions.” (TSD at 48.) 
 
Sixth, the models are global and are not accurate at regional levels or over time periods of less 
than 50 years. “Attribution at these scales, with limited exceptions, has not yet been established.” 
(TSD at 42.) 
 
Seventh, projections of precipitation are “problematic” in some cases. (TSD at 52-53.) This is a 
serious defect because, as discussed below, precipitation is a major driver of weather and 
climate. 
 
Eighth, EPA notes “an important inconsistency may have been identified in the tropics.” 
Observation shows more surface warming, rather than tropospheric warming, while models 
simulate the opposite—more tropospheric warming than surface warming. EPA says one 
possible explanation is observational errors, but adds “the issue is still under investigation.” 
(TSD at 41.) 
 
Ninth, current modeling does not distinguish between natural and human-induced changes in 
hurricane activity, so “a confident assessment of human influence on hurricanes” requires further 
study. (TSD at 42.) 
 
Tenth, “[t]here is no clear evidence to date of human-induced global climate change on North 
American precipitation amounts.” (TSD at 43.) 
 
Eleventh, EPA notes CCSP states that models of glacial ice are “in their infancy” and that 
“recent evidence for rapid variations in this glacial outflow indicates that more-realistic glacial 
models are needed to estimate the evolution of future sea level.” (TSD at 57.) 
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Twelfth, EPA notes sulfates and black carbon “may significantly influence 21st century climate 
change” and could be responsible for 40 percent of U.S. summer warming by 2100 and a 
decrease in precipitation. But one simulation shows this “could” cause up to 40 percent of 
continental U.S. summer warming by 2100 and decrease in precipitation. But there is no 
“consensus” due to “uncertainties about different pollution control storylines.” (TSD at 60.) 
 
Thirteenth, by its own admission, IPCC models (and thus EPA) considered only two natural 
forcing agents: solar activity and volcanoes. (TSD at 41.) As discussed below, there are 
numerous other natural forcing agents EPA should have considered. 
 

B. EPA Ignores These Deficiencies in Adopting Wholesale the “Unequivocal” 
IPCC Projections that Global Warming and Its Consequences Are 
Occurring Due to Anthropogenic Greenhouse Gas Emissions. 

 
Unrestrained by the defects in its computer modeling, both as to simulations of past and current 
climate and predictions of the future, EPA nevertheless finds warming is “very likely” to occur 
in the 21st century with dire consequences for this nation. In light of the broad array of errors that 
even EPA admits exist in modeling, EPA’s certainty that this parade of horribles will occur is 
simply astonishing. 
 
Among other predictions, EPA lists the following. 
 
First, emissions of greenhouse gases at or above the current rates will “very likely” cause future 
warming larger than in the 20th century. All North America is “very likely to warm” more than 
global mean warming. (TSD at 45, 53, 57.) 
 
Second, despite “significant limitations,” including lack of cloud representation, computer 
models “provide credible quantitative estimates of future climate change” and “a robust and 
unambiguous picture of significant climate warming in response to increasing greenhouse 
gases.” (TSD at 52.) 
 
Third, precipitation is “very likely” to increase in all of North America except in the south and 
southwest portions due to global warming, according to models.  Models simulate global mean 
precipitation increases with global warming. Global intense precipitation events will result in 
deaths, injuries, infectious diseases, intoxications and mental health problems (Confalonieri et al, 
2007). Flooding may also lead to contamination of waters with dangerous chemicals, heavy 
metals, or other hazardous substances, from storage or from chemicals already in the 
environment (Confalonieri et al, 2007). (TSD at 56, 59, 62, 69.) 

Fourth, “models suggest that human-induced climate change is expected to alter the prevalence 
and severity of many extreme events such as heat waves, cold waves, storms, floods, and 
droughts.” (TSD at 61.) 
 
Fifth, sea levels are projected to rise by between 0.18 and 0.59 meters, compared with the base 
period of 1980 to 1999, according to the IPCC AR4, but may “substantially exceed these levels” 
due to melting of the Greenland and Antarctic ice sheets. Sea levels could rise up to one meter. 
(TSD at 56, 61.) 
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Sixth, there will be a “likely increase in intense tropical cyclone activity” which is linked to 
increased risk of deaths, injuries, water and foodborne disease and post-traumatic stress 
disorders.  (TSD at 72.) 
 
Seventh, droughts are “likely to increase,” though not “likely” in the United States. (TSD at 72.)  

Eighth, changes in temperature and precipitation are projected as “likely to increase wild fires, 
leading to increased eye and respiratory illnesses and injuries, burns, smoke inhalation. (TSD at 
72.) 
  
Ninth, the spread of several food and water-borne pathogens will “likely” increase. (TSD at 73.) 
 
As discussed above, the predictive value of computer models is only as good as their ability to 
reconstruct the past. Since the computer models EPA relies on do not accurately simulate the 
past, EPA’s use of them to predict the future—for the purpose of imposing a regulatory scheme 
that will cost all Americans trillions of dollars—is unreasonable, arbitrary and capricious. EPA 
should withdraw the Endangerment Finding.  
 

C. EPA Failed to Consider and/or Correctly Interpret Peer-Reviewed Scientific 
Research that Proves the IPCC’s Computer Models Are Unreliable. 

 
The IPCC computer models adopted without evaluation by EPA have been severely criticized by 
many respected scientists for being too unreliable to form the basis of public policy. Specifically, 
and as documented below, researchers have found IPCC’s general circulation models (1) are not 
intended to produce forecasts and are inherently incable of doing do; (2) fail to replicate real-
world conditions, an essential test of reliabilility; (3) fail to correctly simulate the physics of 
Earth’s radiative energy balance; (4) fail to properly model cloud formation and cloud-radiation 
interactions; and (5) fail to simulate even major observed precipitation anomalies, such as the 
summer monsoon rainfall over the Indian region. 
 
This peer-reviewed research is extensively summarized in Chapter 1 of the NIPCC Report 
(NIPCC Report at 1-27.)  and is briefly summarized here. 
 

1. Computer Models Cannot Generate Scientific Predictions. 
 

Computer models are tools used by scientists to better understand how the climate responds to 
internal and external “forcings” such as changes in the amount of carbon dioxide and solar 
radiation. But computer models are nothing more than a statement of how the modeler believes a 
part of the world works and are not designed to produce scientific forecasts (Bryson, 1993). 
Forecasting, in contrast, is a scientific discipline (Armstrong, 2001), and one with which the 
authors of the IPCC reports are apparently unfamiliar. An “audit” of the IPCC AR4 Working 
Group I’s report – on which the EPA relies heavily—by professional forecasters found no 
citations to “the primary sources of information on forecasting methods” and “the forecasting 
procedures that were described [in sufficient detail to be evaluated] violated 72 principles. Many 
of the violations were, by themselves, critical.” (Green and Armstrong, 2007). 
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Armstrong, J.S. 2001. Principles of Forecasting – A Handbook for Researchers and Practitioners. Kluwer 
Academic Publishers, Norwell, MA. 

Bryson, R.A. 1993. Environment, environmentalists, and global change: A skeptic’s evaluation. New 
Literary History: 24: 783-795. 

Green, K.C. and Armstrong, J.S. 2007. Global warming: forecasts by scientists versus scientific forecasts. 
Energy Environ. 18: 997–1021.  
 

  
2. Failure to Replicate Reality 

 
One way to test a computer climate model is to see if it can replicate real-world conditions. The 
models used by the IPCC and EPA have been severely criticized for failing to replicate real-
world conditions in the articles and books cited here.  
 

Balling, R.C. 2005. Observational surface temperature records versus model predictions. In Michaels, P.J. 
(Ed.) Shattered Consensus: The True State of Global Warming. Rowman & Littlefield. Lanham, MD. 50-
71. 

 
Christy, J. 2005. Temperature changes in the bulk atmosphere: beyond the IPCC. In Michaels, P.J. (Ed.) 
Shattered Consensus: The True State of Global Warming. Rowman & Littlefield. Lanham, MD. 72-105. 

Essex, C. and McKitrick, R. 2002. Taken by Storm. The Troubled Science, Policy and Politics of Global 
Warming. Key Porter Books. Toronto, Canada. 

Frauenfeld, O.W. 2005. Predictive skill of the El Niño-Southern Oscillation and related atmospheric 
teleconnections. In Michaels, P.J. (Ed.) Shattered Consensus: The True State of Global Warming. Rowman 
& Littlefield. Lanham, MD. 149-182. 

Michaels, P.J. 2009. Climate of Extremes: Global Warming Science They Don't Want You to Know. Cato 
Institute. Washington, DC. 

Michaels, P.J. 2005. Meltdown: The Predictable Distortion of Global Warming by Scientists, Politicians 
and the Media. Cato Institute, Washington, DC. 

Michaels, P.J. 2000. Satanic Gases: Clearing the Air About Global Warming. Cato Institute. Washington, 
DC. 

Pilkey, O.H. and Pilkey-Jarvis, L. 2007. Useless Arithmetic. Columbia University Press, New York. 

Posmentier, E.S. and Soon, W. 2005. Limitations of computer predictions of the effects of carbon dioxide 
on global temperature. In Michaels, P.J. (Ed.) Shattered Consensus: The True State of Global Warming. 
Rowman & Littlefield. Lanham, MD. 241-281. 

Spencer, R. 2008. Climate Confusion: How Global Warming Hysteria Leads to Bad Science, Pandering 
Politicians and Misguided Policies that Hurt the Poor. Encounter Books. New York, NY. 

 

A specific example of the failure of models to similate real-world climate conditions is a test 
performed by Wielicki et al. (2002) , wherein four state-of-the-art climate models and one 
weather assimilation model failed to reproduce the observed decadal changes in top-of-the-
atmosphere thermal and solar radiative energy fluxes that occurred over the past two decades. No 
significant decadal variability was exhibited by any of the models; and they all failed to 
reproduce even the cyclical seasonal change in tropical albedo. The administrators of the test 
concluded that “the missing variability in the models highlights the critical need to improve 
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cloud modeling in the tropics so that prediction of tropical climate on interannual and decadal 
time scales can be improved.”  

 

Wielicki, B.A., Wong, T., Allan, R.P., Slingo, A., Kiehl, J.T., Soden, B.J., Gordon, C.T., Miller, A.J., 
Yang, S.-K., Randall, D.A., Robertson, F., Susskind, J. and Jacobowitz, H. 2002. Evidence for large 
decadal variability in the tropical mean radiative energy budget. Science 295: 841-844. 

 

 3. Radiative Balance 

“[U]ncertainties as large as, or larger than, the doubled CO2 forcing could easily exist in our 
modeling of future climate trends, due to uncertainties in the feedback processes,” wrote J.E. 
Harries in 2000. Because of the vast complexity of the subject, Harries says,“even if [our] 
understanding were perfect, our ability to describe the system sufficiently well in even the largest 
computer models is a problem.” (NIPCC at 12.) 
 
Hartmann, writing in Science, says “the models are deficient” and “if the energy budget can vary 
substantially in the absence of obvious forcing,” as it did over the past two decades, “then the 
climate of earth has modes of variability that are not yet fully understood and cannot yet be 
accurately represented in climate models.” The models are particularly poor at explaining 
evaporation and cloud processes at the tropics, which  could act as a natural “vent” or 
“thermostat” controlling global temperatures. 
 
Cumulative impacts of radiative forcing must be understood and measured before the models can 
be reliable. Yet one extensive study by Ghan et al. (2001) dentified a long list of improvements 
needed in models before such certainty could be achieved, and concluded that “much remains to 
be done before the estimates are reliable enough to base energy policy decisions upon.” (NIPCC 
at 13.) 

Bellon, G., Le Treut, H. and Ghil, M. 2003. Large-scale and evaporation-wind feedbacks in a box model of 
the tropical climate. Geophysical Research Letters 30: 10.1029/2003GL017895.  

Chen, J., Carlson, B.E. and Del Genio, A.D. 2002. Evidence for strengthening of the tropical general 
circulation in the 1990s. Science 295: 838-841. 

Ghan, S.J., Easter, R.C., Chapman, E.G., Abdul-Razzak, H., Zhang, Y., Leung, L.R., Laulainen, N.S., 
Saylor, R.D. and Zaveri, R.A. 2001. A physically based estimate of radiative forcing by anthropogenic 
sulfate aerosol. Journal of Geophysical Research 106: 5279-5293. 

Harries, J.E. 2000. Physics of the earth’s radiative energy balance. Contemporary Physics 41: 309-322. 

Hartmann, D.L. 2002. Tropical surprises. Science 295: 811-812. 

Wielicki, B.A., Wong, T., Allan, R.P., Slingo, A., Kiehl, J.T., Soden, B.J., Gordon, C.T., Miller, A.J., 
Yang, S.-K., Randall, D.A., Robertson, F., Susskind, J. and Jacobowitz, H. 2002. Evidence for large 
decadal variability in the tropical mean radiative energy budget. Science 295: 841-844. 
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4. Cloud Impacts 
 
A principal reason why the IPCC’s computer models fail is because they cannot correctly model 
the creation and effects of clouds. Randall et al. (2003) state “the representation of cloud 
processes in global atmospheric models has been recognized for decades as the source of much 
of the uncertainty surrounding predictions of climate variability.” They report that “despite the 
best efforts of [the climate modeling] community ... the problem remains largely unsolved. They 
say “the large-scale effects of microphysics, turbulence, and radiation should be parameterized as 
closely coupled processes acting in concert,” but that only a few models have even attempted to 
do this because “the cloud parameterization problem is overwhelmingly complicated,” and 
“cloud parameterization developers,” as they call them, are still “struggling to identify the most 
important processes on the basis of woefully incomplete observations.” They conclude, “a sober 
assessment suggests that with current approaches the cloud parameterization problem will not be 
‘solved’ in any of our lifetimes.” Many other scientists agree. (NIPCC at 16-18.) 
 

Chou, M.-D., Lindzen, R.S. and Hou, A.Y. 2002. Reply to: “Tropical cirrus and water vapor: an effective 
Earth infrared iris feedback?” Atmospheric Chemistry and Physics 2: 99-101.  

Gordon, C.T., Rosati, A. and Gudgel, R. 2000. Tropical sensitivity of a coupled model to specified ISCCP 
low clouds. Journal of Climate 13: 2239-2260.  

Grabowski, W.W. 2000. Cloud microphysics and the tropical climate: Cloud-resolving model perspective. 
Journal of Climate 13: 2306-2322. 

Grassl, H. 2000. Status and improvements of coupled general circulation models. Science 288: 1991-1997. 

Groisman, P.Ya., Bradley, R.S. and Sun, B. 2000. The relationship of cloud cover to near-surface 
temperature and humidity: Comparison of GCM simulations with empirical data. Journal of Climate 13: 
1858-1878. 

Lane, D.E., Somerville, R.C.J. and Iacobellis, S.F. 2000. Sensitivity of cloud and radiation 
parameterizations to changes in vertical resolution. Journal of Climate 13: 915-922. 

Lindzen, R.S., Chou, M.-D. and Hou, A.Y. 2001. Does the earth have an adaptive infrared iris? Bulletin of 
the American Meteorological Society 82: 417-432. 

Randall, D., Khairoutdinov, M., Arakawa, A. and Grabowski, W. 2003. Breaking the cloud 
parameterization deadlock. Bulletin of the American Meteorological Society 84: 1547-1564. 

 
The role of the flux of biologically-produced dimethyl sulfide from the oceans and other organic 
matter into the atmosphere and their influence on cloud formation further complicates the matter 
of modeling the effects of clouds. O’Dowd et al., writing in 2004, say their data “completely 
change the picture of what influences marine cloud condensation nuclei given that water-soluble 
organic carbon, water-insoluble organic carbon and surface-active properties, all of which 
influence the cloud condensation nuclei activation potential, are typically not parameterized in 
current climate models.” They say “an important source of organic matter from the ocean is 
omitted from current climate-modeling predictions and should be taken into account.” (NIPCC at 
18.) Other researchers have pointed to other omissions and errors. 
  

Ayers, G.P. and Gillett, R.W. 2000. DMS and its oxidation products in the remote marine atmosphere: 
implications for climate and atmospheric chemistry. Journal of Sea Research 43: 275-286.  
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Charlson, R.J., Lovelock, J.E., Andrea, M.O. and Warren, S.G. 1987. Oceanic phytoplankton, atmospheric 
sulfur, cloud albedo and climate. Nature 326: 655-661. 

L’Ecuyer, T.S. and Stephens, G.L. 2007. The tropical atmospheric energy budget from the TRMM 
perspective. Part II: Evaluating GCM representations of the sensitivity of regional energy and water cycles 
to the 1998-99 ENSO cycle. Journal of Climate 20: 4548-4571. 

O’Dowd, C.D., Facchini, M.C., Cavalli, F., Ceburnis, D., Mircea, M., Decesari, S., Fuzzi, S., Yoon, Y.J. 
and Putaud, J.-P. 2004. Biogenically driven organic contribution to marine aerosol. Nature 431: 676-680. 

Siebesma, A.P., Jakob, C., Lenderink, G., Neggers, R.A.J., Teixeira, J., van Meijgaard, E., Calvo, J., 
Chlond, A., Grenier, H., Jones, C., Kohler, M., Kitagawa, H., Marquet, P., Lock, A.P., Muller, F., Olmeda, 
D. and Severijns, C. 2004. Cloud representation in general-circulation models over the northern Pacific 
Ocean: A EUROCS intercomparison study. Quarterly Journal of the Royal Meteorological Society 130: 
3245-3267. 

Spencer, R.W. and Braswell, W.D. 2008.Potential biases in feedback diagnosis from observational data: A 
simple model demonstration. Journal of Climate 21: 5624-5628. 

Zhang, M.H., Lin, W.Y., Klein, S.A., Bacmeister, J.T., Bony, S., Cederwall, R.T., Del Genio, A.D., Hack, 
J.J., Loeb, N.G., Lohmann, U., Minnis, P., Musat, I., Pincus, R., Stier, P., Suarez, M.J., Webb, M.J., Wu, 
J.B., Xie, S.C., Yao, M.-S. and Yang, J.H. 2005. Comparing clouds and their seasonal variations in 10 
atmospheric general circulation models with satellite measurements. Journal of Geophysical Research 110: 
D15S02, doi:10.1029/2004 JD005021. 

Zhou, Y.P., Tao, W.-K., Hou, A.Y., Olson, W.S., Shie, C.-L., Lau, K.-M., Chou, M.-D., Lin, X. and Grecu, 
M. 2007. Use of high-resolution satellite observations to evaluate cloud and Randall, D., Khairoutdinov, 
M., Arakawa, A. and Grabowski, W. 2003. Breaking the cloud parameterization deadlock. Bulletin of the 
American Meteorological Society 84: 1547-1564. 

5. Models Cannot Simulate or Predict Precipitation 
 
Computer models have been conspicuously unable to similate participation patterns, even so 
major an observed precipitation anomaly as the summer monsoon rainfall over the Indian region. 
This is a major defect of the models because precipation plays a major role in cooling the 
atmosphere. For example, the 2004 summer monsoon season of India experienced a 13 percent 
precipitation deficit that was not predicted by any of the empirical or dynamical models regularly 
used in making rainfall forecasts (Gadgil et al., 2005). Researchers who performed a historical 
analysis of the models’ monsoon forecasting skill over the period 1932-2004 found no 
improvement since the very first versions of the models were applied to the task some seven 
decades earlier. Id. The models often failed to correctly predict even the sign of the precipitation 
anomaly, frequently predicting excess rainfall when drought occurred and drought when excess 
rainfall was received.  Once again, other researchers have confirmed this finding. (NIPCC Report 
at 23-25.) 
 

Allan, R.P. and Soden, B.J. 2007. Large discrepancy between observed and simulated precipitation trends 
in the ascending and descending branches of the tropical circulation. Geophysical Research Letters 34: 
10.1029/2007GL031460. 

Gadgil, S., Rajeevan, M. and Nanjundiah, R. 2005. Monsoon prediction—Why yet another failure? Current 
Science 88: 1389-1400. 

Lau, K.M., Shen, S.S.P., Kim, K.-M. and Wang, H. 2006. A multimodel study of the twentieth-century 
simulations of Sahel drought from the 1970s to 1990s. Journal of Geophysical Research 111: 
10.1029/2005JD006281. 
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Lebel, T., Delclaux, F., Le Barbé, L. and Polcher, J. 2000. From GCM scales to hydrological scales: 
rainfall variability in West Africa. Stochastic Environmental Research and Risk Assessment 14: 275-295. 

Lin, J.-L. 2007. The double-ITCZ problem in IPCC AR4 coupled GCMs: Ocean-atmosphere feedback 
analysis. Journal of Climate 20: 4497-4525. 

Walsh, K. and Pittock, A.B. 1998. Potential changes in tropical storms, hurricanes, and extreme rainfall 
events as a result of climate change. Climatic Change 39: 199-213. 
 
Wentz, F.J., Ricciardulli, L., Hilburn, K. and Mears, C. 2007. How much more rain will global warming 
bring? Science 317: 233-235. 

Woodhouse, C.A. 2003. A 431-yr reconstruction of western Colorado snowpack from tree rings. Journal of 
Climate 16: 1551-1561. 

D. Summary 
 

EPA acts in an unreasonable, arbitrary, and capricious fashion when it admits to 13 errors 
and shortcomings of computer models, yet bases on those very models its forecast of 
negative consequences on human health and welfare. Its review of the scientific literature 
is biased, incomplete, and unreliable because it overlooks or misinterprets the extensive 
body of peer-reviewed literature exposing the errors and limits of attempting to make 
predictions on the basis of computer models.  
 
As the NIPCC Report concludes: “Climate models currently do not provide a reliable 
scientific basis for implementing programs designed to restrict anthropogenic CO2 
emissions. The cloud parameterization problem by itself is so complex that no one can 
validly claim that humanity’s continued utilization of fossil-fuel energy will result in 
massive counter-productive climatic changes. There is no justification for that conclusion 
in reliable theoretical models.” (NIPCC Report at 21.) 

 
 
VIII. EPA’s Proposed Endangerment Fails to Give Sufficient Weight to Natural Feedback 

Factors and Forcings. 
 
EPA opines “that it is very unlikely that the global pattern of warming observed during the past 
half century is due” to natural forcings. The primary natural forcings considered by EPA are 
solar activity and volcanoes. (TSD at 41.) EPA mentions increases in aerosols (primarily sulfate, 
organic carbon, black carbon, nitrate and dust) as producing cooling, but calls these “the 
dominant uncertainty in radiative forcing” and assumes, unreasonably, that they are too small to 
matter. (TSD at 22.)  
 
EPA adopts, uncritically, the IPCC’s conclusion that “if CO2 concentrations were to double, the 
rise in global average surface temperature “is likely to be in the range 2°C to 4.5°C with a best 
estimate of about 3°C, and is very unlikely to be less than 1.5°C [italics in the original]”  (NIPCC 
Report at 27.) 
 
But EPA failed to consider other natural feedbacks and forcings, some of which may totally 
offset the forcings from rising CO2 levels. Seven such factors and forcings identified by the 
authors of the NIPCC Report are: (A) a natural heat vent over the tropics; (B) cooling from 
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increased plant emissions of sulfate aerosols; (C) increased photosynthesis from diffuse light; 
(D) Iodine compounds emitted from marine algae; (E) declining methane concentrations; (F) 
increased dimethyl sulfide emissions from oceans; and (G) natural and anthropogenic aerosol 
emissions.  
 
If any of these feedbacks and forcings play a larger role than EPA and the IPCC assume, then the 
role played by rising CO2 must be correspondingly smaller, and EPA’s endangerment finding is 
based on inaccurate or incomplete data. Since EPA and IPCC unreasonably ignore or 
underestimate the consequences of all of these feedbacks and forcings, it follows that the EPA 
endangerment finding is not scientifically valid. 
 
 

A. A natural heat vent over the tropics 
 
Scientists have discovered a “natural heat vent” in the tropics, the eastern part of the west 
Pacific, and three regions in the U.S., Turkey, Canada, and Australia. When sea surface 
temperatures reach a certain level, evaporation and wind currents change to affect cloud cover, 
resulting in the release of more heat into space and a natural cooling of sea surface and the 
Earth’s atmosphere. The exact functioning of this process is still unknown, but evidence of its 
existence is widely acknowledged in the peer-reviewed scientific literature. (NIPCC Report at 
16, 17.) 
 

Chou, M.-D., Lindzen, R.S. and Hou, A.Y. 2002. Reply to: “Tropical cirrus and water vapor: an effective 
Earth infrared iris feedback?” Atmospheric Chemistry and Physics 2: 99-101. 

Fu, Q., Baker, M. and Hartmann, D.L. 2002. Tropical cirrus and water vapor: an effective Earth infrared 
iris feedback? Atmospheric Chemistry and Physics 2: 31-37. 

Hartmann, D.L. and Michelsen, M.L. 2002. No evidence for IRIS. Bulletin of the American Meteorological 
Society 83: 249-254. 

Herman, J.R., Larko, D., Celarier, E. and Ziemke, J. 2001. Changes in the Earth’s UV reflectivity from the 
surface, clouds, and aerosols. Journal of Geophysical Research 106: 5353-5368. 

Lindzen, R.S., Chou, M.-D. and Hou, A.Y. 2001. Does the earth have an adaptive infrared iris? Bulletin of 
the American Meteorological Society 82: 417-432. 

Sud, Y.C., Walker, G.K. and Lau, K.-M. 1999. Mechanisms regulating sea-surface temperatures and deep 
convection in the tropics. Geophysical Research Letters 26: 1019-1022. 

 
 

B. Sulfate Aerosols 
 
Plants, like clouds, may act as a “biothermostat.” Kuhn and Kesselmeier (20002) found lichens 
absorb carbonyl sulfide (OCS) from the atmosphere at a rate that gradually doubled when 
ambient temperatures rose from 3° to 25° C., but as temperatures increased still further, this 
absorption precipitously declined until it was at zero at 35° C. This suggests “the 
thermoregulatory function of the biosphere may well be powerful enough to define an upper 
limit above which the surface air temperature of the planet may be restricted from rising, even 
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when changes in other forcing factors, such as increases in greenhouse gas concentrations, 
produce an impetus for it to do so.” (Kuhn and Kesselmeier, 2000) 
 
EPA states that aerosol masses in the atmosphere are primarily sea salt and dust. (TSD at 15.) 
Furthermore, EPA considers in the TSD only the effect of anthropogenic emissions of aerosols 
and wholly ignores sources and the impacts of entirely natural aerosols (including but not limited 
to sea salt and dust.). (TSD at 15, 21, 41, 48, 53.) But the lichens described above, and other 
plants described below, demonstrate that there are natural sources of aerosols that may have 
much larger impacts on climate. 

Atmospheric CO2 enrichment augments plant growth, which in turn increases vegetative input of 
organic matter to soils. This organic matter tends to increase emissions from soils of sulfur gases 
such as carbonyl sulfide (OCS). This sulfur gas makes its way to the stratosphere, where it is 
transformed into solar reflecting sulfate aerosol particles, thus cooling the earth. (NIPCC Report 
at 29.) 
 
The NIPCC Report concludes that “[T]he ‘biothermostat’ effect is complex and needs to be 
studied further, but any such processes are totally neglected in current state-of-the-art climate 
models.” (NIPCC Report at 30.) Until these processes are understood and incorporated into 
models, we cannot be certain how much of the warming of the 20th century, if any, can be 
attributed to anthropogenic sources.  

 
Andreae, M.O. and Ferek, R.J. 1992. Photochemical production of carbonyl sulfide in seawater and its 
emission to the atmosphere. Global Biogeochemical Cycles 6: 175-183.  

Aydin, M., De Bruyn, W.J. and Saltzman, E.S. 2002. Preindustrial atmospheric carbonyl sulfide (OCS) 
from an Antarctic ice core. Geophysical Research Letters 29: 10.1029/2002GL014796. 

Barnes, I., Becker, K.H. and Petroescu, I. 1994. The tropospheric oxidation of DMS: a new source of OCS. 
Geophysical Research Letters 21: 2389-2392. 

Erickson III, D.J. and Eaton, B.E. 1993. Global biogeochemical cycling estimates with CZCS satellite data 
and general circulation models. Geophysical Research Letters 20: 683-686. 

Idso, S.B. 1990. A role for soil microbes in moderating the carbon dioxide greenhouse effect? Soil Science 
149: 179-180. 

Idso, S.B. 1992. The DMS-cloud albedo feedback effect: Greatly underestimated? Climatic Change 21: 
429-433. 

Khalil, M.A.K. and Rasmussen, R.A. 1984. Global sources, lifetimes, and mass balances of carbonyl 
sulfide (OCS) and carbon disulfide (CS2) in the earth’s atmosphere. Atmospheric Environment 18: 1805-
1813. 

Kuhn, U. and Kesselmeier, J. 2000. Environmental variables controlling the uptake of carbonyl sulfide by 
lichens. Journal of Geophysical Research 105: 26,783-26,792. 

 

C. Diffuse Light 

As CO2 enrichment of the atmosphere enhances plant productivity, a five-part negative feedback 
linkage takes place. As plants are increasingly able to remove more CO2 from the air, they are 
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also able to emit gases to the air that are converted to “biosols.” These naturally occurring 
aerosols then function as cloud condensation nuclei, which produce clouds which cool the earth’s 
atmosphere. The third linkage is increases in aerosols and cloud particles enhance the diffuse 
radiation reaching the earth. Enhanced diffuse lighting then reduces shading under the vegetative 
canopy, the fourth linkage, which increases photosynthesis, the fifth linkage, extracting more 
CO2 from the atmosphere. (NIPCC Report at 30-31.) Once again, EPA and the IPCC ignore this 
negative feedback factor and therefore overstate the role of CO2. 
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D. Iodocompounds 

Another biological aerosol ignored by EPA is iodine vapor emitted from marine algae. This 
aerosol functions as cloud condensation nuclei reflecting incoming solar radiation and cooling 
the planet. Studies have linked increasing levels of iodocompounds to increasing levels of CO2 in 
the atmosphere. One team of researchers, Wingenter et al., concluded these compounds “may 
help contribute to the homeostasis of the planet.” Another team, O’Dowd et al., said changes in 
cloud albedo “associated with global change” can lead to an increase in global radiative forcing 
that is “similar in magnitude, but opposite in sign, to the forcing induced by greenhouse gases.” 
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E. Methane 

Methane is a potent greenhouse gas that is produced by natural as well as anthropogenic 
processes. EPA and the IPCC ignore evidence that as CO2 concentrations and temperature 
increase, methane emissions and atmospheric concentrations are likely to decrease, partly 
offsetting the greenhouse effect. (NIPCC Report at 37-39.) 
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1992). There is extensive documentation in the peer reviewed literature that the natural process 
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warmer or higher CO2 world. (NIPCC Report at 40.) 
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F. Dimethyl Sulfide 

Warming increases the emission of dimethyl sulfide (DMS) from world oceans. DMS emissions 
increase formation of cloud condensation nuclei which leads to cloud droplet formation which in 
turn increases the albedo effect of clouds, which leads to increased cooling. (NIPCC Report at 
42-45.)  
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G. Natural and anthropogenic aerosols 

 
    1.  Net effect of aerosols 
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The IPCC estimates the net effect of all aerosols is to produce a cooling effect, with a total direct 
radiative forcing of -0.5 Wm-2 and an additional indirect cloud albedo forcing of -0.7 Wm-2 
(IPCC, Fourth Assessment Report (2007), Working Group 1, p. 4). However, the scientific 
literature indicates these estimates are too low. Many studies suggest the net radiative forcing of 
aerosols may be as large as, or larger than, the radiative forcing due to atmospheric CO2.   
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2. Anthropogenic aerosols 
 

Manmade aerosol pollution emissions, including particulate matter, may result in 
significant warming of the planet. For example, much of the surface warming in the U.S. 
between 1975 and 1994 could be the result of increases in cirrus cloud coverage from 
airplane contrails, meaning none would be attributable to increased CO2 content in the 
atmosphere. (Minnis et al., 2004). Schwartz (2004) concluded predictions in climate 
models of global warming “are limited at present by uncertainty in radiative forcing of 
climate change over the industrial period, which is dominated by uncertainty in forcing 
by aerosols.” He adds that if this situation is not improved, “it is likely that in another 20 
years it will still not be possible to specify the climate sensitivity with [an] uncertainty 
range appreciably narrower than it is at present.” This is especially true “if the 
uncertainty in climate sensitivity is to be reduced to an extent where it becomes useful for 
formulating policy to deal with global change.” 
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3. Dust 

Yet another type of aerosol that affects the climate – and that is also overlooked by EPA and the 
IPCC – is nonbiological naturally produced aerosols -- dust. Enormous amounts of dust are 
transported by wind from arid areas to the oceans and to other continents, affecting cloud 
formation, cloud albedo, diffused light, plant growth, and other important biological processes 
that affect climate. (NIPCC Report at 60-61.) EPA in the TSD notes the existence of dust as an 
aerosol but cites no studies analyzing its impact or noting the need for additional research. (TSD 
at 15.) Most climate models use oversimplified parameters of some dust characteristics and 
ignore others, meaning whatever effect dust has on climate is mistakenly attributed to human 
activity. Failure to acknowledge this limitation of current scientific knowledge is another severe 
defect in EPA’s scientific research and reason to reject the TSD.  
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 H. Summary 

EPA, following the lead of the IPCC, assumes that all temperature trends that cannot be 
explained by climate models must be due to human greenhouse gas emissions. This assumption 
is false. We have shown that feedback factors and natural radiative forcings that are missing 
from the computer models either account for some or all of the warming of the second-half of the 
twentieth century or will have the effect of offsetting some or all future anthropogenic warming. 
The scientific research is replete with studies proving both statements. EPA simply ignored or 
overlooked this body of evidence in making its Endangerment Finding. For this reason, the 
finding is defective and does not supply a reliable basis for policymaking. 
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IX. EPA’s  Claims About Current and Past Temperatures and the Role of Carbon 
Dioxide in Causing Global Warming Are False. 

EPA, citing IPCC AR4, states that “The present atmospheric concentration of CO2 (386 parts per 
million) exceeds by far the natural range over the last 650,000 years (180 to 300 ppm) as 
determined from ice cores,” and that these elevated CO2 levels are responsible for warming 
which is “very likely to have been unprecedented in more than 10,000 years,” causing 
“unprecedented” warming.  (TSD at 13, 19.)  
 
These assertions are contradicted by many authoritative studies that EPA (and the IPCC) 
disregards. For this reason, the proposed Endangerment Finding violates the Information Quality 
Act. 
 

A. Paleoclimatic Data Does Not Support the Claim that CO2  Causes Global 
Warming. 

Reconstruction of historical atmospheric CO2 concentrations reveals that carbon dioxide levels 
have been much higher in the past than the present level of 386 ppm. Rothman reports that the 
CO2 level “exhibits no systematic correspondence with the geologic record of climatic variations 
at tectonic time scales.”  (Rothman, 2002) A visual examination of Rothman’s plot of CO2 and 
concomitant major cold and warm periods indicates the three most striking peaks in the air’s CO2 
concentration occur either totally or partially within periods of time when earth’s climate was 
relatively cool.  
 
Studies identify periods of time when CO2 levels were two to four times higher than the current 
level (Pagani et al., 2005), and these carbon dioxide spikes followed increases in temperature by 
hundreds or thousands of years. This contradicts EPA’s prime assertion that carbon dioxide and 
the other specified greenhouse gases drive warming. As the authors of the NIPCC Report 
conclude, “When temperature is found to lead CO2 by thousands of years, during both glacial 
terminations and inceptions, it is extremely likely that CO2 plays only a minor role in enhancing 
temperature changes that are induced by something else.” (NIPCC Report at 65, citations 
removed.) 
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B. Temperatures at the End of the Twentieth Century Were Not “Exceptional.” 

EPA says with a “high level of confidence” that the last several decades of the 20th century have 
been warmer “than any comparable period during preceding four centuries.” With “[l]ess 
confidence,” EPA states temperatures were warmer “during the past 25 years than during any 
period of comparable length since A.D. 900.” (TSD at 26.)  In support, EPA cites the National 
Research Council report Surface Temperature Reconstructions For the Last 2,000 Years. 
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National Academy Press, Washington, DC. (2006). EPA incorporates the following graph from 
the NRC Report to illustrate its claim that the warming in the twentieth century was 
“exceptional.”  
 

In fact, there is considerable 
evidence that temperatures 
today and at the end of the 
twentieth century were not 
exceptional and were well 
within the range of natural 
variability. EPA’s own graph 
shows the warming trend 
began in the eighteenth 
century, before human 
emissions could have played 
a role. The warmer 
“Medieval Warm Period,” 
from about 700 – 1300 A.D., 
was also obviously due to 
natural causes.  

 
 
The graph used by EPA appears to show the highest temperatures of the Medieval Warm Period 
to be less than temperatures at the end of the twentieth century. If true, this could allow EPA to 
claim the twentieth century was “exceptional.” But this graph is fraudulent, created by “tacking 
on” twentieth-century data obtained from surface stations to earlier data obtained from ice cores, 
tree rings, and other proxies. This technique is the same one used to create the “hockey stick” 
graph of Michael Mann et al., which in fact is one of the seven lines in the graph (Mann, M.E. 
and Jones, P.D. 2003. Global surface temperatures over the past two millennia. Geophysical 
Research Letters 30 10.1029/2003GL017814)  
 
The hockeystick appears in the IPCC reports, but it has been severely criticized and largely 
discredited by other researchers. McIntyre and McKitrick attempted to use Mann et al.’s data to 
replicate their results and found they could not do so “due to collation errors, unjustifiable 
truncation or extrapolation of source data, obsolete data, geographical location errors, incorrect 
calculation of principal components and other quality control defects.”  (McIntyre and 
McKitrick, 2003, 2005)  These criticisms were subsequently confirmed by Wegman et al. 
(2006). Mann et al. were forced to publish a correction admitting errors in their data, but claimed 
these errors did not affect their prior results. This claim, too, was quickly debunked. (NIPCC 
Report at 68-69.) 
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We know Mann et al. are wrong because more than 660 scientists in 385 countries have 
produced 200 papers establishing that the MWP exists. Some of the papers are listed below. The 
vast majority of them agree it was warmer then than it is now. (NIPCC Report at 69-71.) The 
IPCC and now EPA continue to cite and rely on Mann’s deceptively flawed data despite 
evidence that it is false. (NIPCC Report at 63-73.) This error is grounds for rejecting EPA’s 
endangerment finding. 
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C. The Twentieth Century Surface Station Record is Unreliable. 

EPA states that surface temperatures have increased globally over the past 100 years by about 
0.74°C. “The rate of warming in the past 50 years is almost double that over the last 100 years,” 
EPA states. (TSD at 23.) EPA says it knows this is so because of surface station temperature 
records kept during this period of time: 
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Surface temperature is calculated by processing data from thousands of world-
wide observation sites on land and sea. Parts of the globe have no data, although 
data coverage has improved with time. The long-term mean temperatures are 
calculated by interpolating within areas with no measurements using the collected 
data available. Biases may exist in surface temperatures due to changes in station 
exposure and instrumentation over land, or changes in measurement techniques 
by ships and buoys in the ocean. It is likely that these biases are largely random 
and therefore cancel out over large regions such as the globe or tropics. Likewise, 
urban heat island effects are real but local, and have not biased the large-scale trends. 
(TSD at 22; citations omitted; emphasis supplied.) 

This is demonstrably untrue.  Almost all near-surface temperature records taken in the past 100 
years are from sensors in high-growth urban areas. Global studies find significant warming 
effects in urbanized areas. One study noted “surface and lower tropospheric warming trends of 
all industrial regions are greater than the mean warming trend of the earth’s non-industrial 
regions, and that the difference in warming rate between the two types of land use grows ever 
larger as the degree of industrialization increases.” (McKitrick and Michaels, 2004) Even in 
small towns, UHI effects dwarf the contributions of greenhouse gases. (NIPCC Report at 95-97.) 
 
Studies in North America find UHI impacts ranging from 0.82°C to 2.2°C over short periods of 
time. Since IPCC finds a 100-year temperature rise of only 0.74°C to be due to anthropogenic 
emissions of greenhouse gases, this is highly significant. “These results indicate just how 
difficult it is to measure a background global temperature increase that is believed to have been 
less than 1°C over the past century (representing a warming of less than 0.1°C per decade), when 
the presence of a mere 4,500 people can create a winter heat island that may be two orders of 
magnitude greater than the signal being sought.” (NIPCC Report at 97-102.) 
 
Meteorologist Anthony Watts, in a study published this year, enlisted more than 650 volunteers 
to inspect NOAA and NASA temperature stations throughout the U.S. They found 89 percent of 
temperature stations failed to meet NOAA’s own siting requirements. Many were located near 
heat sources such as air conditioner exhaust fans, asphalt parking lots, roads, and buildings. 
Watts found 68 near sewage treatment plants that emit heat in digesting waste. (NIPCC Report at 
102.) 
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D. EPA Ignores “Fingerprinting” Data from the CCSP and Others  
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EPA states that “fingerprinting”—the process of matching computer modeling projections with 
observed realities—determines the accuracy of the models in predicting the warming impacts of 
future emissions from anthropogenic forces. This is working, EPA says, and there is “clear 
evidence of human influences on the climate system. EPA notes, however, that:  

[A]n important inconsistency may have been identified in the tropics. In the tropics, 
most observational data sets show more warming at the surface than in the troposphere, 
while almost all model simulations have larger warming aloft than at the surface. A 
possible explanation for this inconsistency is error in the observations, but the issue is 
still under investigation. 39-41 

This not merely an “inconsistency,” but a significant piece of evidence that cannot be reconciled 
with the greenhouse theory of global warming that EPA assumes to be correct. It only takes one 
fact to disprove a theory. The suggestion that observational data may be in error (which EPA 
references) appears in the executive summary of the Karl et al. CCSP Report but not in the body 
of that report, meaning the peer-reviewed report does not support the idea that the data, rather 
than the theory, might be wrong. 

All climate models predict that if anthropogenic greenhouse gases are driving climate change, a 
unique fingerprint must be detected in the tropics through a warming trend that increases with 
altitude in the troposphere (the vertical area up to about 15 kilometers). Natural forcing will not 
yield this fingerprint. Comparing models with data observed by balloons establishes no 
warming, but rather a slight cooling with altitude, as IPCC and CCSP concede.  

The failure of the atmosphere in the tropics to show the warming signature that virtually all 
global warming models predict should occur is a reason to question the validity of both the 
theory and the models upon which it is built. The authors of the NIPCC Report conclude, “This 
mismatch of observed and calculated fingerprints clearly falsifies the hypothesis of 
anthropogenic global warming (AGW). We must conclude therefore that anthropogenic 
greenhouse gases can contribute only in a minor way to the current warming, which is mainly of 
natural origin.” (NIPCC Report at 107-08.) 
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 E. EPA’s Claims Regarding Arctic Temperature Trends are False. 

EPA states that “[a]verage Arctic temperatures increased at almost twice the global average rate 
in the past 100 years.” (TSD at 24.) This is contradicted by a vast amount of data demonstrating 
the Arctic have fluctuated in the past, both warming and cooling, and recently is once again  
cooling. (NIPCC Report at 115-131.) 
 

1. Greenland 
 
Greenland was colonized around 1000 AD in the Medieval Warm Period by the Norse. They 
disappeared in the extreme cooling of the Little Ice Age about 400 years later. The climate then 
warmed from 1925 to 1945 (as EPA concedes (TSD at 24), when carbon dioxide emissions were 
lower than they currently are. But the climate there is now cooling, when carbon dioxide 
emissions are higher. (NIPCC Report at 115-18): 
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X. EPA’s Contentions that Observations of Glacier Loss, Sea Ice Loss, Precipitation 
Increases, and Sea-Level Rise Support Anthropogenic Warming Are Contradicted 
by Extensive Scientific Research. 

EPA states that the direct effects of elevated CO2 concentrations include “loss of sea ice,” 
“melting glaciers,” and “very large” rises in ocean levels in the U.S. from melting ice sheets in 
Greenland and West Antarctica, and significantly increased precipitation in North America. 
(TSD at 32, 103, 114.) There is extensive scientific literature contradicting these claims, meaning 
there is once again no scientific basis for regulating greenhouse gas emissions. (NIPCC Report at 
135-206.) 

 

 A. Glaciers 

Globally, sparse data exists about glaciers. There are 160,000 glaciers known to exist in the 
world, but only 42 percent have been inventoried to any degree. There is mass balance data 
(positive for growth, negative for shrinkage) for only 200 of them for a single year. There is 
mass balance data for only 42 of them for ten years. This causes an “important problem” which 
means we know little about glaciers. In the Little Ice Age, glaciers generally gained mass, while 
during warming periods they lost mass. One study found no trend during the period 1946-1995 
when CO2 levels were rising. (NIPCC Report at 136-37.) 
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B. Sea Ice  

EPA cites IPCC computer models that predict more rapid melting of sea ice in the Arctic and 
Antarctic. (TSD at 30-32.) EPA concedes, however, these models are crude. EPA claims 
observations show ice in the Antarctic is increasing slightly and decreasing rapidly in the Arctic. 
(TSD at 30-32) Data reported in the NIPCC Report, however, supports the former observation 
but contradicts the latter. The NIPCC Report agrees the models are crude. 

1. Antarctic 

The following studies confirm that Antarctic sea ice is growing either in extent or thickness, 
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  2. Arctic 

“Arctic climate is incredibly complex” and thorough data are not available. No clear long-term 
trends are detectable because the extent and thickness of Arctic ice varies by location and 
simultaneously over differing timescales. Describing data previously cited (NIPCC Report at 
154-57), the NIPCC Report states: 

In light of this litany of findings, it is difficult to accept the claim that Northern 
Hemispheric sea ice is rapidly disintegrating in response to CO2-induced global 
warming. Rather, the oscillatory behavior observed in so many of the sea ice 
studies suggests, in the words of Parkinson (2000b), “the possibility of close 
connections between the sea ice cover and major oscillatory patterns in the 
atmosphere and oceans,” including connections with: “(1) the North Atlantic 
Oscillation (e.g., Hurrell and van Loon, 1997; Johannessen et al., 1999; Kwok and 
Rothrock, 1999; Deser et al., 2000; Kwok, 2000, Vinje, 2001) and the spatially 
broader Arctic Oscillation (e.g., Deser et al., 2000; Wang and Ikeda, 2000); (2) 
the Arctic Ocean Oscillation (Polyakov et al., 1999; Proshutinsky et al., 1999); 
(3) a ‘see-saw’ in winter temperatures between Greenland and northern Europe 
(Rogers and van Loon, 1979); and (4) an interdecadal Arctic climate cycle 
(Mysak et al., 1990; Mysak and Power, 1992).” The likelihood that Arctic sea ice 
trends are the product of such natural oscillations, Parkinson continues, “provides 
a strong rationale for considerable caution when extrapolating into the future the 
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widely reported decreases in the Arctic ice cover over the past few decades or 
when attributing the decreases primarily to global warming,” a caution with which 
we heartily agree. 

Moreover, it is possible some thinning of Arctic ice took place in the 1990s, but location-specific 
observational data is contradictory, with some showing thickening. The models came in for 
criticism (NIPCC Report at 159-61): 

Laxon et al. concluded that “errors are present in current simulations of Arctic sea ice,” 
stating in their closing sentence that “until models properly reproduce the observed high-
frequency, and thermodynamically driven, variability in sea ice thickness, simulations of 
both recent, and future, changes in Arctic ice cover will be open to question.”  

Consequently, it is factually incorrect to allege that greenhouse gases must be limited in order to 
slow or reduce the amount of Arctic sea ice melting that might be occurring.  
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II. EPA’s Dismissal of Solar Activity as the Primary Driver of Warming/Cooling 
Cycles Is Unwarranted and Unwise. 
 
EPA pays insufficient attention to the most important issue before it in the proposed 
endangerment finding: whether manmade emissions of the six greenhouse gases are the cause of 
or contribute to global warming (if there is any). EPA is content merely to quote the IPCC AR4 
that “Most of the observed increase in global average temperatures since the mid-20th century is 
very likely

 
due to the observed increase in anthropogenic greenhouse gas concentrations.” 

Why is this “very likely? Because IPCC computer models say so, according to EPA. This is not 
enough science to support a positive Endangerment Finding. As discussed in this submittal, these 
models are “notoriously unreliable.” (NIPCC Report at 207.) And, as discussed above, it’s far 
from certain the climate is warming. 

What if the climate is influenced more by solar variability than by anthropogenic greenhouse gas 
emissions? EPA dismisses this possibility, saying only this: 

Changes in solar irradiance since 1750 are estimated to cause a radiative forcing 
of +0.12 (+0.06 to +0.30) W/m2. This is less than half of the estimate given in 
IPCC’s Third Assessment Report (2001), with a low level of scientific 
understanding (Solomon et al., 2007). Uncertainties remain large because of the 
lack of direct observations and incomplete understanding of solar variability 
mechanisms over long time scales. Empirical associations have been reported 
between solar-modulated cosmic ray ionization of the atmosphere and global 
average low-level clouds cover but evidence for a systematic indirect solar effect 
remains ambiguous. The lack of a proven physical mechanism and the plausibility 
of other causal factors make the association between galactic cosmic ray-induced 
changes in aerosol and cloud formation controversial (Solomon et al., 2007). 

(TSD at 22.)  

The NIPCC Report cites scores of recent studies that EPA and the IPCC have ignored. These 
studies “suggest the IPCC has got it backwards, that it is the sun’s influence that is responsible 
for most climate change during the past century and beyond.” (NIPCC Report at 207.)  

Bard, E., Raisbeck, G., Yiou, F. and Jouzel, J. 1997. Solar modulation of cosmogenic nuclide production 
over the last millennium: comparison between 14C and 10Be records. Earth and Planetary Science Letters 
150: 453-462.  

Black, D.E., Peterson, L.C., Overpeck, J.T., Kaplan, A., Evans, M.N. and Kashgarian, M. 1999. Eight 
centuries of North Atlantic Ocean atmosphere variability. Science 286: 1709-1713. 

Bond, G., Kromer, B., Beer, J., Muscheler, R., Evans, M.N., Showers, W., Hoffmann, S., Lotti-Bond, R., 
Hajdas, I. and Bonani, G. 2001. Persistent solar influence on North Atlantic climate during the Holocene. 
Science 294: 2130-2136. 

Briffa, K.R. 2000. Annual climate variability in the Holocene: Interpreting the message of ancient trees. 
Quaternary Science Review 19: 87-105. 

Carslaw, K.S., Harrizon, R.G. and Kirkby, J. 2002. Cosmic rays, clouds, and climate. Science 298: 1732-
1737.  



 

  61

Chambers, F.M., Ogle, M.I. and Blackford, J.J. 1999. Palaeoenvironmental evidence for solar forcing of 
Holocene climate: linkages to solar science. Progress in Physical Geography 23: 181-204. 

Courtillot, V., Gallet, Y., Le Mouel, J.-L., Fluteau, F. and Genevey, A. 2007. Are there connections 
between the Earth’s magnetic field and climate? Earth and Planetary Science Letters 253: 328-339. 

Crowley, T.J. 2000. Causes of climate change over the past 1000 years. Science 289: 270-277. 

Dergachev, V.A., Dmitriev, P.B., Raspopov, O.M. and Jungner, H. 2006. Cosmic ray flux variations, 
modulated by the solar and earth’s magnetic fields, and climate changes. 1. Time interval from the present 
to 10-12 ka ago (the Holocene Epoch). Geomagnetizm i Aeronomiya 46: 123-134. 

Elrick M. and Hinnov, L.A. 2007. Millennial-scale paleoclimate cycles recorded in widespread Palaeozoic 
deeper water rhythmites of North America. Palaeogeography, Palaeoclimatology, Palaeoecology 243: 
348-372. 

Esper, J., Cook, E.R. and Schweingruber, F.H. 2002. Low-frequency signals in long tree-ring chronologies 
for reconstructing past temperature variability. Science 295: 2250-2253. 

Feynman, J. and Ruzmaikin, A. 1999. Modulation of cosmic ray precipitation related to climate. 
Geophysical Research Letters 26: 2057-2060. 

Gallet, Y. and Genevey A. 2007. The Mayans: Climate determinism or geomagnetic determinism? EOS: 
Transactions, American Geophysical Union 88: 129-130. 

Gallet Y., Genevey, A. and Fluteau, F. 2005. Does Earth’s magnetic field secular variation control 
centennial climate change? Earth and Planetary Science Letters 236: 339-347. 

Haigh, J.D. 2001. Climate variability and the influence of the sun. Science 294: 2109-2111. 

Harrison, R.G. and Stephenson, D.B. 2005. Empirical evidence for a nonlinear effect of galactic cosmic 
rays on clouds. Proceedings of the Royal Society A: 10.1098/rspa.2005.1628. 

Hartman, D.L. 1993. Radiative effects of clouds on earth’s climate. In: Hobbs, P.V. (Ed.) Aerosol-Cloud-
Climate Interactions. Academic Press, New York, NY, USA. 

Hodell, D.A., Brenner, M., Curtis, J.H. and Guilderson, T. 2001. Solar forcing of drought frequency in the 
Maya lowlands. Science 292: 1367-1370. 

Hongre, L., Hulot, G. and Khokhlov, A. 1998. An analysis of the geomagnetic field over the past 2000 
years. Physics of the Earth and Planetary Interiors 106: 311-335. 

Hoyt, D.V. and Schatten, K.H. 1993. A discussion of plausible solar irradiance variations, 1700-1992. 
Journal of Geophysical Research 98: 18,895-18,906. 

Idso, S.B. 1998. Carbon-dioxide-induced global warming: A skeptic’s view of potential climate change. 
Climate Research 10: 69-82. 

Intergovernmental Panel on Climate Change (IPCC). 2001. Climate Change 2001. Cambridge University 
Press, New York, NY, USA. 

Jones, P.D., Briffa, K.R., Barnett, T.P. and Tett, S.F.B. 1998. High-resolution palaeoclimatic records for 
the last millennium: interpretation, integration and comparison with general circulation model control-run 
temperatures. The Holocene 8: 455-471. 

Kirkby, J. 2008. Cosmic rays and climate. Surveys in Geophysics 28: 333-375. 

Kniveton, D.R. and Todd, M.C. 2001. On the relationship of cosmic ray flux and precipitation. Geophysical 
Research Letters 28: 1527-1530. 

Lean, J. 2005. Living with a variable sun. Physics Today 58 (6): 32-38. 



 

  62

Lean, J., Beer, J. and Bradley, R. 1995. Reconstruction of solar irradiance since 1610—Implications for 
climate change. Geophysical Research Letters 22:3195-3198. 

Lindzen, R.S. 1997. Can increasing carbon dioxide cause climate change? Proceedings of the National 
Academy of Sciences, USA 94: 8335-8342. 

Lockwood, M., Stamper, R. and Wild, M.N. 1999. A doubling of the Sun’s coronal magnetic field during 
the past 100 years. Nature 399: 437-439. 

Lu, Q.-B. 2009. Correlation between cosmic rays and ozone depletion, Physical Review Letters, 102, 
118501. 

Macklin, M.G., Johnstone, E. and Lewin, J. 2005. Pervasive and long-term forcing of Holocene river 
instability and flooding in Great Britain by centennial-scale climate change. The Holocene 15: 937-943. 

Mann, M.E., Bradley, R.S. and Hughes, M.K. 1999. Northern Hemisphere temperatures during the past 
millennium: Inferences, uncertainties, and limitations. Geophysical Research Letters 26: 759-762. 

Mann, M.E. and Jones, P.D. 2003. Global surface temperatures over the past two millennia. Geophysical 
Research Letters 30: 10.1029/2003GL017814. 

Marsden, D. and Lingenfelter, R.E. 2003. Solar activity and cloud opacity variations: A modulated cosmic 
ray ionization model. Journal of the Atmospheric Sciences 60: 626-636. 

Marsh, N.D. and Svensmark, H. 2000. Low cloud properties influenced by cosmic rays. Physical Review 
Letters 85: 5004-5007. 

McCracken, K.G., McDonald, F.B., Beer, J., Raisbeck, G. and Yiou, F. 2004. A phenomenological study of 
the long-term cosmic ray modulation, 850-1958 AD. Journal of Geophysical Research 109: 
10.1029/2004JA010685. 

Milankovitch, M. 1920. Theorie Mathematique des Phenomenes Produits par la Radiation Solaire. 
Gauthier-Villars, Paris, France. 

Milankovitch, M. 1941. Canon of Insolation and the Ice-Age Problem. Royal Serbian Academy, Belgrade, 
Yugoslavia. 

Oppo, D.W., McManus, J.F. and Cullen, J.L. 1998. Abrupt climate events 500,000 to 340,000 years ago: 
Evidence from subpolar North Atlantic sediments. Science 279: 1335-1338. 

Palle Bago, E. and Butler, C.J. 2000. The influence of cosmic rays on terrestrial clouds and global 
warming. Astronomy & Geophysics 41: 4.18-4.22. 

Parker, E.N. 1999. Sunny side of global warming. Nature 399: 416-417. 

Raymo, M.E., Ganley, K., Carter, S., Oppo, D.W. and McManus, J. 1998. Millennial-scale climate 
instability during the early Pleistocene epoch. Nature 392: 699-702. 

Rind, D. 2002. The sun’s role in climate variations. Science 296: 673-677. 

Shaviv, N. 2002. Cosmic ray diffusion from the galactic spiral arms, iron meteorites, and a possible 
climatic connection. Physics Review Letters 89: 051102. 

Shaviv, N. 2003. The spiral structure of the Milky Way, cosmic rays, and ice age epochs on Earth. New 
Astronomy 8: 39-77. 

Shaviv, N.J. 2005. On climate response to changes in the cosmic ray flux and radiative budget. Journal of 
Geophysical Research 110: 10.1029/2004JA010866. 

Shaviv, N. and Veizer, J. 2003. Celestial driver of Phanerozoic climate? GSA Today 13 (7): 4-10. 



 

  63

Solanki, S.K. and Fligge, M. 1998. Solar irradiance since 1874 revisited. Geophysical Research Letters 25: 
341-344. 

Solanki, S.K., Schussler, M. and Fligge, M. 2000. Evolution of the sun’s large-scale magnetic field since 
the Maunder minimum. Nature 408: 445-447. 

Solanki, S.K., Usoskin, I.G., Kromer, B., Schussler, M. and Beer, J. 2004. Unusual activity of the Sun 
during recent decades compared to the previous 11,000 years. Nature 431: 1084-1087. 

Stott, P.A., Jones, G.S. and Mitchell, J.F.B. 2003. Do models underestimate the solar contribution to recent 
climate change? Journal of Climate 16: 4079-4093. 

Svensmark, H. 2007. Cosmoclimatology: a new theory emerges. Astronomy & Geophysics 48: 1.18-1.24. 

Svensmark, H. and Friis-Christensen, E. 1997. Variation of cosmic ray flux and global cloud coverage—A 
missing link in solar-climate relationships. Journal of Atmospheric and Solar-Terrestrial Physics 59: 1225-
1232. 

Taricco, C., Bhandari, N., Cane, D., Colombetti, P. and Verma, N. 2006. Galactic cosmic ray flux decline 
and periodicities in the interplanetary space during the last 3 centuries revealed by Ti-44 in meteorites. 
Journal of Geophysical Research 111: A08102. 

Tobias, S.M. and Weiss, N.O. 2000. Resonant interactions between solar activity and climate. Journal of 
Climate 13: 3745-3759. 

Usoskin, I.G., Gladysheva, O.G. and Kovaltsov, G.A. 2004a. Cosmic ray-induced ionization in the 
atmosphere: spatial and temporal changes. Journal of Atmospheric and Solar-Terrestrial Physics 66: 1791-
1796. 

Usoskin, I.G., Marsh, N., Kovaltsov, G.A., Mursula, K. and Gladysheva, O.G. 2004b. Latitudinal 
dependence of low cloud amount on cosmic ray induced ionization. Geophysical Research Letters 31: 
10.1029/2004GL019507. 

Usoskin, I.G., Mursula, K., Solanki, S.K., Schussler, M. and Alanko, K. 2004c. Reconstruction of solar 
activity for the last millennium using Be-10 data. Astronomy & Astrophysics 413: 745-751. 

Usoskin, I.G., Schussler, M., Solanki, S.K. and Mursula, K. 2005. Solar activity, cosmic rays, and Earth’s 
temperature: A millennium-scale comparison. Journal of Geophysical Research 110: 
10.1029/2004JA010946. 

Usoskin, I.G., Solanki, S., Schussler, M., Mursula, K. and Alanko, K. 2003. A millennium scale sunspot 
number reconstruction: Evidence for an unusually active sun since the 1940s. Physical Review Letters 91: 
10.1103/PhysRevLett.91.211101. 

Usoskin, I.G., Solanki, S.K., Taricco, C., Bhandari, N. and Kovaltsov, G.A. 2006. Long-term solar activity 
reconstructions: direct test by cosmogenic 44Ti in meteorites. Astronomy & Astrophysics 457: 
10.1051/0004-6361:20065803. 

Van Geel, B., Raspopov, O.M., Renssen, H., van der Plicht, J., Dergachev, V.A. and Meijer, H.A.J. 1999. 
The role of solar forcing upon climate change. Quaternary Science Reviews 18: 331-338. 

Veretenenko, S.V., Dergachev, V.A. and Dmitriyev, P.B. 2005. Long-term variations of the surface 
pressure in the North Atlantic and possible association with solar activity and galactic cosmic rays. 
Advances in Space Research 35: 484-490. 

Verschuren, D., Laird, K.R. and Cumming, B.F. 2000. Rainfall and drought in equatorial east Africa during 
the past 1,100 years. Nature 403: 410-414. 

Versteegh, G.J.M. 2005. Solar forcing of climate. 2: Evidence from the past. Space Science Reviews 120: 
243-286. 



 

  64

Voiculescu, M., Usoskin, I.G. and Mursula, K. 2006. Different response of clouds to solar input. 
Geophysical Research Letters 33: L21802, doi:10.1029/2006GL027820.  

Yang, S., Odah, H. and Shaw, J. 2000. Variations in the geomagnetic dipole moment over the last 12,000 
years. Geophysical Journal International 140: 158-162. 

 

See also: 

Anderson, T.L., Charlson, R.J., Schwartz, S.E., Knutti, R., Boucher, O., Rodhe, H. and Heintzenberg, J. 
2003. Climate forcing by aerosols—a hazy picture. Science 300: 1103-1104. 

Baliunas, S. and Jastrow, R. 1990. Evidence for long-term brightness changes of solar-type stars. Nature 
348: 520-522.  

Bard, E. and Frank, M. 2006. Climate change and solar variability: What’s new under the sun? Earth and 
Planetary Science Letters 248: 1-14. 

Bard, E., Raisbeck, G., Yiou, F. and Jouzel, J. 1997. Solar modulation of cosmogenic nuclide production 
over the last millennium: comparison between 14C and 10Be records. Earth and Planetary Science Letters 
150: 453-462. 

Bard, E., Raisbeck, G., Yiou, F. and Jouzel, J. 2000. Solar irradiance during the last 1200 years based on 
cosmogenic nuclides. Tellus 52B: 985-992. 

Beer, J., Vonmoos, M. and Muscheler, R. 2006. Solar variability over the past several millennia. Space 
Science Reviews 125: 67-79. 

Bond, G., Kromer, B., Beer, J., Muscheler, R., Evans, M.N., Showers, W., Hoffmann, S., Lotti-Bond, R., 
Hajdas, I. and Bonani, G. 2001. Persistent solar influence on North Atlantic climate during the Holocene. 
Science 294: 2130-2136. 

Brohan, P., Kennedy, J.J., Harris, I., Tett, S.F.B. and Jones, P.D. 2006. Uncertainty estimates in regional 
and global observed temperature changes: A new data set from 1850. Journal of Geophysical Research 
111: 10.1029/2005 JD006548. 

Chambers, F.M., Ogle, M.I. and Blackford, J.J. 1999. Palaeoenvironmental evidence for solar forcing of 
Holocene climate: linkages to solar science. Progress in Physical Geography 23: 181-204. 

Charlson, R.J., Valero, F.P.J. and Seinfeld, J.H. 2005. In search of balance. Science 308: 806-807. 

Cliver, E.W., Boriakoff, V. and Feynman, J. 1998. Solar variability and climate change: geomagnetic and 
aa index and global surface temperature. Geophysical Research Letters 25: 1035-1038. 

Coughlin, K. and Tung, K.K. 2004. Eleven-year solar cycle signal throughout the lower atmosphere. 
Journal of Geophysical Research 109: 10.1029/2004JD004873. 

Damon, P.E. and Laut, P. 2004. Pattern of strange errors plagues solar activity and terrestrial climatic data. 
EOS: Transactions, American Geophysical Union 85: 370, 374. 

Douglass, D.H. and Clader, B.D. 2002. Climate sensitivity of the Earth to solar irradiance. Geophysical 
Research Letters 29: 10.1029/2002GL015345. 

Eddy, J.A. 1976. The Maunder Minimum. Science 192: 1189-1202. 

Foukal, P. 2002. A comparison of variable solar total and ultraviolet irradiance outputs in the 20th century. 
Geophysical Research Letters 29: 10.1029/2002GL015474. 

Foukal, P. 2003. Can slow variations in solar luminosity provide missing link between the sun and climate? 
EOS: Transactions, American Geophysical Union 84: 205, 208. 



 

  65

Foukal, P., North, G. and Wigley, T. 2004. A stellar view on solar variations and climate. Science 306: 68-
69. 

Friis-Christensen, E. and Lassen, K. 1991. Length of the solar cycle: An indicator of solar activity closely 
associated with climate. Science 254: 698-700. 

Frohlich C. 2006. Solar irradiance variability since 1978: revision of the PMOD composite during solar 
cycle 21. Space Science Review 125: 53–65. doi:10.1007/s11214-006-9046-5. 

Frohlich, C. and Lean, J. 1998. The sun’s total irradiance: Cycles, trends and related climate change 
uncertainties since 1976. Geophysical Research Letters 25: 4377-4380. 

Frohlich, C. and Lean, J. 2002. Solar irradiance variability and climate. Astronomische Nachrichten 323: 
203-212. 

Hansen, J. and Lebedeff, S. 1987. Global trends of measured surface air temperature. Journal of 
Geophysical Research 92: 13,345-13,372. 

Hansen, J., Ruedy, R., Glascoe, J. and Sato, M. 1999. GISS analysis of surface temperature change. 
Journal of Geophysical Research 104: 30,997-31,022. 

Hansen, J., Sato, M., Nazarenko, L., Ruedy, R., Lacis, A., Koch, D., Tegen, I., Hall, T., Shindell, D., 
Santer, B., Stone, P., Novakov, T., Thomason, L., Wang, R., Wang, Y., Jacob, D., Hollandsworth, S., 
Bishop, L., Logan, J., Thompson, A., Stolarski, R., Lean, J., Willson, R., Levitus, S., Antonov, J., Rayner, 
N., Parker, D. and Christy, J. 2002. Climate forcings in Goddard Institute for Space Studies S12000 
simulations. Journal of Geophysical Research 107: 10.1029/2001JD001143. 

Hoyt, D.V. and Schatten, K.H. 1993. A discussion of plausible solar irradiance variations, 1700-1992. 
Journal of Geophysical Research 98: 18,895-18,906. 

Idso, S.B. 1991a. The aerial fertilization effect of CO2 and its implications for global carbon cycling and 
maximum greenhouse warming. Bulletin of the American Meteorological Society 72: 962-965. 

Idso, S.B. 1991b. Reply to comments of L.D. Danny Harvey, Bert Bolin, and P. Lehmann. Bulletin of the 
American Meteorological Society 72: 1910-1914. 

Idso, S.B. 1998. CO2-induced global warming: a skeptic’s view of potential climate change. Climate 
Research 10: 69-82. 

Intergovernmental Panel on Climate Change (IPCC). 2001. Climate Change 2001: The Scientific Basis. 
Houghton, J.T., Ding, Y., Griggs, D.J., Noguer, M., van der Linden, P.J., Xiaosu, D., Maskell, K. and 
Johnson, C.A. (Eds.) Cambridge University Press, Cambridge, UK. 

Jones, P.D., Parker, D.E., Osborn, T.J. and Briffa, K.R. 2001. Global and hemispheric temperature 
anomalies—land and marine instrumental records. In: Trends: A Compendium of Data on Global Change, 
Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, 
Oak Ridge, TN. 

Kalnay, E. and Cai, M. 2003. Impact of urbanization and land-use change on climate. Nature 423: 528-531. 

Kalnay, E., Kanamitsu, M., Kistler, R., Collins, W., Deaven, D., Gandin, L., Iredell, M., Saha, S., White, 
G., Woollen, J., Zhu, Y., Leetmaa, A., Reynolds, R., Chelliah, M., Ebisuzaki, W., Higgins, W., Janowiak, 
J., Mo, K.C., Ropelewski, C., Wang, J., Jenne, R. and Joseph, D. 1996. The NCEP/NCAR reanalysis 40-
year project. Bulletin of the American Meteorological Society 77: 437-471. 

Karlén, W. 1998. Climate variations and the enhanced greenhouse effect. Ambio 27: 270-274. 

Krivova, N.A., Balmaceda, L. and Solanki, S.K. 2007. Reconstruction of solar total irradiance since 1700 
from the surface magnetic flux. Astronomy & Astrophysics 467: 335-346. 



 

  66

Lal, D. and Peters, B. 1967. Cosmic ray produced radio-activity on the Earth. In: Handbuch der Physik, 
XLVI/2. Springer, Berlin, Germany, pp. 551-612. 

Lassen, K. and Friis-Christensen, E. 2000. Reply to “Solar cycle lengths and climate: A reference revisited” 
by P. Laut and J. Gundermann. Journal of Geophysical Research 105: 27,493-27,495. 

Lastovicka, J. 2006. Influence of the sun’s radiation and particles on the earth’s atmosphere and climate—
Part 2. Advances in Space Research 37: 1563. 

Lean, J. 2000. Evolution of the sun’s spectral irradiance since the Maunder Minimum. Geophysical 
Research Letters 27: 2425-2428. 

Lean, J., Beer, J. and Bradley, R. 1995. Reconstruction of solar irradiance since 1610: implications for 
climate change. Geophysical Research Letters 22: 3195-1398. 

Lean, J. and Rind, D. 1998. Climate forcing by changing solar radiation. Journal of Climate 11: 3069-3094. 

Lean, J., Skumanich, A. and White, O. 1992. Estimating the sun’s radiative output during the maunder 
minimum. Geophysical Research Letters 19: 1591-1594. 

Lockwood, M., Stamper, R. and Wild, M.N. 1999. A doubling of the Sun’s coronal magnetic field during 
the past 100 years. Nature 399: 437-439. 

Long, C. N., Dutton, E.G.,  Augustine,  J.A., Wiscombe, W., Wild, M., McFarlane, M.A., and Flynn, C.J. 
2009. Significant decadal brightening of downwelling shortwave in the continental United States. Journal 
of Geophysical Research 114: D00D06, doi:10.1029/2008JD011263. 

Mann, M.E., Bradley, R.S. and Hughes, M.K. 1998. Global-scale temperature patterns and climate forcing 
over the past six centuries. Nature 392: 779-787. 

Mann, M.E., Bradley, R.S. and Hughes, M.K. 1999. Northern Hemisphere temperatures during the past 
millennium: Inferences, uncertainties, and limitations. Geophysical Research Letters 26: 759-762. 

Moberg, A., Sonechkin, D.M., Holmgren, K., Datsenko, N.M. and Karlén, W. 2005. Highly variable 
Northern Hemisphere temperatures reconstructed from low- and high-resolution proxy data. Nature 433: 
613-617. 

Nesme-Ribes, D., Ferreira, E.N., Sadourny, R., Le Treut, H. and Li, Z.X. 1993. Solar dynamics and its 
impact on solar irradiance and the terrestrial climate. Journal of Geophysical Research 98: 18,923-18.935. 

Ohmura, A. 2009. Observed decadal variations in surface solar radiation and their causes, Journal of 
Geophysical Research 114: D00D05, doi:10.1029/2008JD011290. 

Oppo, D.W., McManus, J.F. and Cullen, J.L. 1998. Abrupt climate events 500,000 to 340,000 years ago: 
Evidence from subpolar North Atlantic sediments. Science 279: 1335-1338. 

Pallé, E., Goode, P.R., Montañés-Rodríguez, P., Koonin, S.E. 2004. Changes in earth’s reflectance over the 
past two decades. Science 304: 1299-1301. 

Pallé, E., Goode, P.R., and Montañés-Rodríguez, P. 2009. Interannual variations in Earth's reflectance 
1999–2007, Journal of Geophysical Research 114: D00D03, doi:10.1029/2008JD010734. 

Parker,  D.E.,  Gordon,  M.,  Cullum,  D.P.N.,  Sexton,  D.M.H.,  Folland,  C.K.  and  Rayner,  N.  1997.  A  new 
global  gridded  radiosonde  temperature  data  base  and  recent  temperature  trends.  Geophysical 
Research Letters 24: 1499‐1502. 

Parker, E.N. 1999. Sunny side of global warming. Nature 399: 416-417. 

Petit, J.R., Jouzel, J., Raynaud, D., Barkov, N.I., Barnola, J.-M., Basile, I., Bender, M., Chappellaz, J., 
Davis, M., Delaygue, G., Delmotte, M., Kotlyakov, V.M., Legrand, M., Lipenkov, V.Y., Lorius, C., Pepin, 
L., Ritz, C., Saltzman, E. and Stievenard, M. 1999. Climate and atmospheric history of the past 420,000 
years from the Vostok ice core, Antarctica. Nature 399: 429-436. 



 

  67

Pielke Sr., R.A., Marland, G., Betts, R.A., Chase, T.N., Eastman, J.L., Niles, J.O., Niyogi, D.S. and 
Running, S.W. 2002. The influence of land-use change and landscape dynamics on the climate system: 
Relevance to climate-change policy beyond the radiative effects of greenhouse gases. Philosophical 
Transactions of the Royal Society of London A 360: 1705-1719. 

Pinker, R.T., Zhang, B. and Dutton, E.G. 2005. Do satellites detect trends in surface solar radiation? 
Science 308: 850-854. 

Polyakov, I.V., Bekryaev, R.V., Alekseev, G.V., Bhatt, U.S., Colony, R.L., Johnson, M.A., Maskshtas, 
A.P. and Walsh, D. 2003. Variability and trends of air temperature and pressure in the maritime Arctic, 
1875-2000. Journal of Climate 16: 2067-2077. 

Raisbeck, G.M., Yiou, F., Jouzel, J. and Petit, J.-R. 1990. 10Be and 2H in polar ice cores as a probe of the 
solar variability’s influence on climate. Philosophical Transactions of the Royal Society of London A300: 
463-470. 

Raymo, M.E., Ganley, K., Carter, S., Oppo, D.W. and McManus, J. 1998. Millennial-scale climate 
instability during the early Pleistocene epoch. Nature 392: 699-702. 

Reid, G.C. 1991. Solar total irradiance variations and the global sea surface temperature record. Journal of 
Geophysical Research 96: 2835-2844. 

Reid, G.C. 1997. Solar forcing and global climate change since the mid-17th century. Climatic Change 37: 
391-405. 

Rigozo, N.R., Echer, E., Vieira, L.E.A. and Nordemann, D.J.R. 2001. Reconstruction of Wolf sunspot 
numbers on the basis of spectral characteristics and estimates of associated radio flux and solar wind 
parameters for the last millennium. Solar Physics 203: 179-191. 

Rozelot, J.P. 2001. Possible links between the solar radius variations and the earth’s climate evolution over 
the past four centuries. Journal of Atmospheric and Solar-Terrestrial Physics 63: 375-386. 

Scafetta, N. 2008. Comment on “Heat capacity, time constant, and sensitivity of Earth’s climate system” by 
Schwartz. Journal of Geophysical Research 113: D15104 doi:10.1029/2007JD009586. 

Scafetta, N. and West, B.J. 2003. Solar flare intermittency and the Earth’s temperature anomalies. Physical  
Review Letters 90: 248701. 

Scafetta, N. and West, B.J. 2005. Estimated solar contribution to the global surface warming using the 
ACRIM TSI satellite composite. Geophysical Research Letters 32: 10.1029/2005GL023849. 

Scafetta, N. and West, B.J. 2006a. Phenomenological solar contribution to the 1900-2000 global surface 
warming. Geophysical Research Letters 33: 10.1029/2005GL025539. 

Scafetta, N. and West, B.J. 2006b. Phenomenological solar signature in 400 years of reconstructed 
Northern Hemisphere temperature record. Geophysical Research Letters 33: 10.1029/2006GL027142. 

Scafetta, N. and West, B.J. 2007. Phenomenological reconstructions of the solar signature in the Northern 
Hemisphere surface temperature records since 1600, Journal of Geophysical Research 112: D24S03, 
doi:10.1029/2007JD008437. 

Scafetta, N. and West, B.J. 2008. Is climate sensitive to solar variability? Physics Today 3: 50-51. 

Scafetta, N. and Willson, R.C. 2009. ACRIM-gap and TSI trend issue resolved using a surface magnetic 
flux TSI proxy model. Geophysical Research Letters 36: L05701, doi:10.1029/2008GL036307. 

Shaviv, N.J. 2005. On climate response to changes in the cosmic ray flux and radiative budget. Journal of 
Geophysical Research 110: 10.1029/2004JA010866. 

Shaviv, N.J. 2008. Using the oceans as a calorimeter to quantify the solar radiative forcing, Journal of 
Geophysical Research 113: A11101, doi:10.1029/2007JA012989. 



 

  68

Solanki, S.K. and Fligge, M. 1998. Solar irradiance since 1874 revisited. Geophysical Research Letters 
25: 341‐344. 

Solanki, S.K., Schussler, M. and Fligge, M. 2000. Evolution of the sun’s large-scale magnetic field since 
the Maunder minimum. Nature 408: 445-447.  

Solanki, S.K., Schussler, M. and Fligge, M. 2002. Secular variation of the sun’s magnetic flux. Astronomy 
& Astrophysics 383: 706-712. 

Soon, W. W.-H. 2005. Variable solar irradiance as a plausible agent for multidecadal variations in the 
Arctic-wide surface air temperature record of the past 130 years. Geophysical Research Letters 
32:10.1029/2005GL023429. 

Stevens, M.J. and North, G.R. 1996. Detection of the climate response to the solar cycle. Journal of the 
Atmospheric Sciences 53: 2594-2608. 

Svensmark, H. 1998. Influence of cosmic rays on Earth’s climate. Physical Review Letters 22: 5027-5030. 

Svensmark, H. and Friis-Christensen, E. 1997. Variation of cosmic ray flux and global cloud coverage—A 
missing link in solar-climate relationships. Journal of Atmospheric and Solar-Terrestrial Physics 59: 1225-
1232. 

Wang, Y.-M., Lean, J.L. and Sheeley Jr., N.R. 2005. Modelling the sun’s magnetic field and irradiance 
since 1713. Astron. Journal 625:522-538. 

White, W.B., Lean, J., Cayan, D.R. and Dettinger, M.D. 1997. Response of global upper ocean temperature 
to changing solar irradiance. Journal of Geophysical Research 102: 3255-3266. 

Wild, M., Gilgen, H., Roesch, A., Ohmura, A., Long, C.N., Dutton, E.G., Forgan, B., Kallis, A., Russak, V. 
and Tsvetkov, A. 2005. From dimming to brightening: Decadal changes in solar radiation at earth’s surface. 
Science 308: 847-850. 

Willson, R.C. and Mordvinov, A.V. 2003. Secular total solar irradiance trend during solar cycles 21-23. 
Geophysical Research Letters 30: 10.1029/2002GL 016038. 

Zhang, Q., Soon, W.H., Baliunas, S.L., Lockwood, G.W., Skiff, B.A. and Radick, R.R. 1994. A method of 
determining possible brightness variations of the sun in past centuries from observations of solar-type stars. 
Astrophysics Journal 427: L111-L114. 

 

XII. Conclusion 

For the foregoing reasons, the Administrator’s proposed positive Endangerment Finding is 
legally insufficient because it is unsupported by sound, accurate, relevant, and recent peer-
reviewed scientific data. It would be unreasonable, arbitrary and capricious, and entirely 
unlawful for her to issue it. The proposed Endangerment Finding should be withdrawn. 
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